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Index to MACHINERY
Enf. Shop. Ky.

^bele, Joseph B.

:

Solving a Practical Problem by
Simultaneous Equations 817 553 S17

Abolites—Holder Socket with Steel
Eefector 1004 684 1004

Accident Preventor—Safety Device
for Punching, Stamping Presses,
etc 925 629 925

Accidents and Emplovers' Liability,
Industrial 264 266

Accidents, Causes of Aeroplane 771 531
Accidents in Airship Flights, Percent-
age of 601 417 605

Accidents in the Industries. The
Cost of 33 33

Accidents, Proverb ahont . i 789 789
Accidents, Railroad J 268
Accidents, The Mechanical Engineer

and Prevention of 550 550
Acme Machine Tool Co.

;

Acme Combination Turret Lathe.. 496 336 496
Machining Spur Gear Blanks 483 323 483
Turret Lathe Turning Tools 240 160 240

Accuracy and the "Sense of Values." 286 190 286
Adair. Personal of George H 676 460 676
Adams-Bagnall Electric Co.:

A-bolItes—Holder Socket with Steel
Reflector 1004 684 1004

Adams Co.:
Farwell Automatic Gear-Hobblng
Machine 58 34 58

Farwell Gear Tester 152 96 152
Adapters for Holdlug Large Thin
Washers while Turning. Ralpb E.
McCoy 217 137 217

Adding Machine Side Frames, Grind-
ing. A. C. LIndholm 300 196 300

Adding Machine Stops, Making. A.
C. Lindholm , 214 134 214

Adcll Bros. Mfg. Co.:
Steel Clamp 756 516 756

.Adjusting Strips or Gibs used ou Ma-
chine Tools. Joseph G. Horner. . . 631 631

.\erial Engines and Aeroplanes, Ligbt-
nelgbt Alloys for 620 620

-Aeronautical Terms, A Glossary of.

L. R. W. Allison 39 39
Aeroplane Accidents, Causes of '771 531
Aeroplane Engines with Automobile

Engines, Comparison of 277 181 277
Aeroplane Flight in Italy 159 103 159
Aeroplane Flying, Record for Altitude 47 23 47
Aeroplane Industry, in France. Devel-
opment of 103 62 102

Aeroplane Industry in France, The.
W. F. Bradley 36 38

Aeroplanes and Airship Engines 365 365
-Aeroplanes, Light-Weight Alloys for

Aerial Engines and 620 620
Aeroplanes, Problem of Automatic

Stability of 23 7 23
Aeroplanes, Stability of 60S 424 608
Air Brake as related to Progress in

Locomotion, The 376 376
Air Brake, History of the Westing-

house 337
Air Compressor Design, J. William
Jones 790 790

Air Compressor, Sargent Two-Stage
Gas-Driven 996 676 996

.\ir Compressor set for Blowing Dust
from Electrical Apparatus 76

.\ir
—"Correction." Horsepower re-

quired to compress 368 368
Air Hammer, St^am or 241 161 241
Air. Horsepower required to com-
press.—With Data Sheet. J. Wil-
liam Jones 2,S7 287

Air-Litt Pump, The. Harry L. Glaze 720 720

Airship Construction. Light Alloys for 377 377
Airship Engines, Aeroplanes and.... 365 365
Airship Flight contemplated by Joseph

Brucker. Trans- Atlantic 354 354

Airship Flight of Wynmalen 505 343 505
Airship Flight, Pierre Vedrine Breaks

Record in 699 699
Airship Flights. Percentage of Acci-

dents in 601 417 603
Airships and Airship Devices, Patents
on ; 559 375 559

Ajax:
Making a Large Stud on the No. 00

B. & S. Automatic Screw Machine 305 201 305
A,1ax Mfg. Co.:

Forging Machine 735 513 7o5

Hot Saw and Burring Machine 499 339 499

Albany Hardware Specialty Mfg. Co.:

Sensitive Drill Press 68 44 OS

Alden, Personal of Prof. George 1 . . . 72 48 72
Aliner-Boswell Radius Planing At-

tachment "32 512 732
Allen. C. A.: „„ ,„.
A Tool for Facing Cast Gears 4So 32o 48o

Allen Mfg. Co.:

Safety Set-Screws 234 134 ^34

.Alligator Wrench with Adjustable

and Renewable Jaw 858 594

'''"A'KlnkV?thrD.-.iwinK Cabinet... 220 140 220

Physical Injury from Drafting 733 495 735

Some Suggestions tor Indexing Books 563 381 563

Allnv—Mouel-Metal, Interesting 543 o43

Alloy—Radioro, New 798 .98

.Alloys. Aluminum 642 tj42

.Alloys, Common Defects in Metal .... 431 4ol

AlloVs for Aerial Engines and Aero-

planes, Light-weight 820 020

Allovs for Airship Construction, Light 377 J77

Alloys for Pressure Castings, The De-
sign of Die-Casting Machines—.
E. P. Lake 8S6 b86

Index for engineering, shop and railway

Eng. Shop. Ry.
Alloys, New Aluniinum 892 892
Almond Mfg. Co.'s Evening School,

T. R 925 629 925
Almond Mfg. Co., T. R.

:

.Almond Tool-Holder 5SS 404 6»8
Alpha:
Gashing Spiral Fluted Hobs 268

Alter Ego:
Commutator Making .802 802

Alter. Personal of Robert S 760 520 760
Alteration of Patterns. Benj. Worth 482 322 482
Alteration of Patterns. C. S. Bourne 297 193 297
Alton, Laine & Co.;
Welding Outfit 420 284 420

Alton, W.:
A Handy Shop Truck 821 557 821
Adjustable Tno-Spindle Drilling At-
tachment SIS 534 818

Altruism, Disappointing Results of. J.
Crow Taylor 529 529

Aluminum Alloy, Duralumin, New... 76
Aluminum Alloys 642 642
Aluminum .Allo.ys, New 892 892
.Aluminum, Flux for 188 116 188
Aluminum for Electric Wires, Copper

vs 600 416 604
Aluminum Pulleys to American

Planers, Application of 995 675 995
Aluminum, Soldering 856 592 863
Aluminum vs. Copper Conductors 460 460
Alysworth, H. D.

:

Mounting Blueprints 399 263 399
American Emery Wheel Works:
Shipment of Large Corundum
Wheels 1006 686 1006

American Locomotive Co.

:

2:!0-Ton Mallet Articulated Com-
pound Locomotive for B. & <i.

R. R 773
Calculating the Weight Distribution

on Locomotive Wheels. Frederick
H. Moody 771

The Drafting-Room System of the
.American Locomotive Co., Fred.
H. .Mofxly 7S4 784

American Museum of Safety Granted
Charter S42 578 842

American Museum of Safety Opening. 331 227 331
American Railway Master Mechanics
and Master Car Builders' Associa-
tions' Convention 927 631 927

American Society of Engineer Drafts-
men 69 45 69

American Society of Mechanical Engl-
ueers. Annual MeethiL- ..f the 329 225 329

American Society of Mechanical Engi-
neers, Spring Meeting of the 926 630 926

American Specialty Co.:

Twentieth Century Loose-Pulley OU
Cup 921 C23 921

American Tool Works Co.

:

Application of Aluminum Pulleys to

American Planers 995 675 993

High-Duty Lathes 379 395 579
High-Duty Lathes 826 562 826
Interesting Tools and Methoils of

the Cincinnati Shops. Ethan A'lnll 380 3S0

Speed Box 674 458 674

Amidon, Personal of William H 159 103 159
Ams Machine Co.. Max:
Double Crank Press 662 448 662

Ams, Personal of Charles M 426 290 426

Auderson. G. \. :

Determining the Lead of Spiral

Flutes in Worm Hobs 564 380 564

•'^^-S^aP"^''
'^^ .

^'i.
'."'.'.' .''°:'.'. .".".': 230 150 230

Angle Plate, A Universal. Chips 989 669 989

Ai.~'" ytatp for Lathe Work, Im-

proved
81''' ^'^ ^^''

Angle-Plate for Lathe Work, Improved,

C R Barton *^OTi .^- oud

Angles,' Accurately Laying Out 822 558 822

Angles. Splices for.—With Data Sheet.

A. L. Campbell ,;• S? T?
Angles, Splices for, A. li. Campbell. 805 »0o

Aniles. Splices for. E. N. Pike 805 805

Annealing Furnace ^41 101 -11

Annealing Novo Steel. W. C. Betz... 5i 33 o7

Annealing Sheet Steel. Orono 898 898

Annunciator for Gear-Cutters 549 549

Apparatus, Motor Controlling 664 44S bt>-l

Apparatus,. Tempering. Joseph K.
__^_

Weaner '„ '

^oe
Applying Scientific Knowledge 536 oao

Apprentice, Education and the Devel-

opment of the .• 3»1 227 331

Apprentice, Some Desirable Charac-

terlstics of an .• **' **'

Apprentices, Development of Machin-

ist. F. W. Sebelin -

.

Mo JO^
Apprentices. Systematic Education of. 261 ^t«

Apprenticeship Instruction, Need of
__

Practical •••• '^ '"

%^aTT^nT"'..*.''..^''''- ••
' 330 226 330

Arbor Press Stand. Cleveland Portable 315 211 315

Arc Ellipse Construction. A New Cir- _

cular. H. A. S. Howarth 544 u44

Arcade Mfg. Co.:
, „,,

Jolt Ramming Machine 241 161 241

Sand Sifter ^24 8-b 9^4
Area of Diagrams, Measuring the i9b i»o

Areas of Circles, Simple Tables for

Calculating Circumferences and. __

Louis F. Lang ^o 31 S3

Armstrong-Blum Mfg. Co.

:

".Marvel" High-Speed Automatic
Hacksaw S3i 5(3 S,17

Armstrong Bros. Tool Co.:

Making Packing Boxes 5J.^ 6M ii.J

editions. Inclusive. Page numbers of respective edi

\

Eng. Shop,
Armstrong, George W.

:

To Remove Dried Oil 57 33
Worn Machinery Oil Substitute for
Lard Oil 37 33

Armstrong Mfg. Co.:
Armstrong Combinatlen Pipe and
Bench \'ise 319 213

Armstrong. Personal of Francis J... 426 290
Armstrong, Personal of George W... 676 460
Arrangement on Basis of Equipment,
Department Plan Machine Tool. F.
C. Kent 842 57S

Arrangement on Basis of Product, De-
partment Plan Machine Tool. C.
B. Auel S41 577

Arthur, Obituary of Daniel 426 290
Articulated Locomotives
.Ash Pan. The Wine
Ashley. R. E.

:

A Systematic Scrap-Book 205 125
The Systematic Sorap-Book 390 234
The Systematic Scrap-Book 565 381

Assembling .Automobiles, Cost of.... 6'75 459
Assembling Operations In the B. & S.
Automatic Screw Machines. S. N.
Bacon.

1 ..- 601 417
2 807 343
3 857 593

Assembling Small Interchangeable
Parts, A System for 469

Assembling Stand, Motor. Jig and
Tool Designer 103 63

Assembling Stands, Advantage of.... 781 541
Association, British Machine Tool

Builders' 425 289
Association Convention, National Ma-

chine Tool Builders' 844 3S0
Association. Exhibition held by the

British Machine Tool Builders' 505 345
Association of Manufacturers' Con-

vention, National 844 580
Athol .Machine Co.:
Grindstone Truing Device 590 400

Atkinson. G. K.:
Methods Used In Maoufacturlng the
Steptoe Shaper 772 532

Attachment. Adjustable TwoSplndle
Drilling. W. Alton 818 554

Attachment, AIlner-Boswell Radius
Planing 752 512

Attachment. Drill Press .Milling 504 344
Attachment for Rockford 16-lDcb
Sbaper 315 211

Attachment for the Planer. Tool
Guide. Chips 653 437

Attachment for the T-Square 914 618
Attachment for Turning Circular
Form Tools. Lathe 819 555

Attachment for Turning Spherical
Segments. Ethan Viall 507 347

Attachment. Lang Vertical Milling. . 831 567
Attachment, Universal Shaper. Olot

N. Nord 816 552
Attachment. Worm- Wheel Hobblng.. 834 570
Attachments. Remington Bench Lathe
and 871 455

Auel. C. B.

:

Department Plan Machine Tool Ar-
rangement on Basis of Product.. 841 577

Augustus. Charles:
Limitations In Design Of the Wllst
Herringbone Gear 270

Aurora Tool Works:
Aurora Upright Drill Press 146 90

Auto Truck Chain. Making "Dla-
mond' ' 708

Auto Trucks. Worm vs. Chain Drive

for 528
Auto Trucks. Worm vs. Chain Drive

for. H. Kerr Thomas 736 496
Automatic Gear Cutting Machine,

Gould & Eberhardt 404 268
Automatic Lathe Work 47,J Jli

Automatic Machines. Constant Atten-

tion Required for 716
Automatic Screw Machine, Making a
Large Stud on the No. 00 B. & S. 303 201

Automatic Screw Machine. Rapid
Work Done on the 521 .361

Automatic Screw Machines— . Assem-
bling Operations in the B. & S. S.

N','""=°"
601 417

i S07 343

3 '".'!.'.'!!!!!! i !! i^ 8^7 593

Automatic Spur Gear Cutting Ma-
chine. Newark *" -"^

Automatic Transportation Co.:

Shop Truck IW* "'"'

Automobile Connecting Rods, Machin-

Ing. E. H. Pratt ;
'

' tJi ?T?
Automobile Construction, Changes In. S«7 -m
Automobile Construction, Examples of

Modern Turning Practice In 1«0 «u

Automobile DIBferentlal on the Pro-

peller Shaft ^'
Automobile Engine. Timing an Offset.

M. Terry ,.•.'
Automobile Engineers, Annual .Meet-

ing of the Society of..._j •••• *8' 327

Automobile Engineers. Summer Meet-

lug of the Society of -928 632

Automobile Engines. Comparison of __
Aeroplane Engines with

^ • • -" 1*1

Automobile Factory Equipment, De-

preciation In . :--'v-,'L
^'^"^

Automobile Factory Practice. Haberer

&. Co.'s Works. Ethan Vlall 89 49

tlons in columns headed "Eng. Shop Ry."

Ky.

57

57

319
426
676

841
426
598
256

205
390
56S
675

603
807
859

103
773

425

844

SOS

844

590

752
504

653
914

819

507

831

816
834

146

708

529

736

404
473

716

305

005
807
839

407

1003

941
507

100

641

455

487

928

277

533

89



Engr.
Automobile Industry In Germany,

Increase of 106
Autnniohiln, Inflnencn of the 104
Aiitnmoliilo l.Mmp-OInss Rofainine

King. rr4'ss Tools for Making.
Aion I^iureui-i" Qfi~*

Anlonioliih- .M:iUiii;r. I lonuniailo. Kx-
prricnfo .tn**

Automobilo Matlii'niJitics 737
Aiitomobili* Motor-Testing Plant. F.

B. nays D.l

Automobile Parts. Standardization of. 7;'i9

Automobile Radiators, Making^. Ethan
Viall 80

Automobile Stock Parts, Standardiza-
tion of 782

Autoniobih's according to Horsepower,
Tax on ?0R

Automohilrs. Cost of Assembling 675
Automobiles turned out by One Con-

cern, \' nluc <^f 184
Avpry & Co., Vk'm. :

Thread Gage 420
Aviation, The Perils of 454

B

Babbitt Hammer. Lucas 570
Babbitt Metals 433
Babbitt Mine. The. A. Traveler 649
Babbitted Bearings. BolUnkx 442
Babbitting Boxes—Split Pulley Hubs. 913
Back Gears—A Comment. Lathe Beds
and Double. Racquet 537

Backing-Off Milling Cutters in the
Lathe. Fixture For 815

Backing Off a Left-Hand Tap. Frank
Lang 988

Bacon, S. N.:
A Recessing Operation in the
Automatic Screw >'acliiiic . . . 566

Assembling Operations in the B.
& S. Automatic Screw Machine.
1 601
2 807
3 857

Cutting Keyways in an Automatic
Screw Machine 281

Increasing the Product of Automatic
Screw Machines . 2SS

Badge. F. J.:
Badge Telescopic Oilstone Holder.. 669

Bagley. J. N.

:

Starting a Drill in the Lathe 136
Bailey, Personal of William J. A... 72
Baird Machine Co.

:

Double Horizontal Tilting Tumbler. 584
Open-Back Press 67
Sheet Metal and Wire Reels 421
Single Ball-Burnishing Barrel 751

Baker Bros.

:

Machine Shop Floor 760
Baldwin & Co.. A. S.

:

Friction Clutch 590
Ball Bearing 590
Ball Bearing. Thrust Load on Radial 178
Ball Bearings to Lathe Carriage Gear.

Application of. Rjiniuct 1*90

Ball Burnishing 846
Ball. Martin H.

:

Cutting Fractional Screw Threads., 278
Ball or Roller Bearings In Machine

Construction. The Use of 243
Ball-Race Gage. David Melville 914
Ball Races. Device for Testing. Will-
iam G. Winter 984

Ball Sockets. Turning Tool for. John
L. Zanzinger 563

Balloon "America.'* Wreck of Well-
man's Dirigil>le 243

Batis. Fixture for Machining Steering
Spindle. J. F. Brigham SOS

Baltic Type. Compound. Super-Heated
Steam Locomotives. New. Charles
R. King

Baltic Type Compound locomotive,
Cylinder Arranu'«-uient of the'.

Charles R. K-nir
Baltimore and Ohio Railrod. 230 Ton

Mallet Articulated Compound Loco-
motive for

Band Saw Machine. Pryibll 223
Bantam Anti-Friction Co.:
Bantam Bali-Bearing Pillow Black. 150

Bar Support and Stock Rack for
the Screw Machine 635

Bar Truck. Grover 312
Barbed Wire, A Machine for Making. 422
Barbed-Wire Machine, Single-Strand. .1006
Barber-Colman Co.

:

Circular Milling Machine 242
No. 12 Gear Hubbing Machine... . 232

Barbers' dinners not Machine Tools 73i)

Bardons & Oliver:
Motor-Driven Geared-Head Turret
I^the 581

Barium Bath Skimmed in Hardening
High-Speed Steel Tools, Chloride of. 856

Barium Chloride for Heating Steel for
Hardening. The r-;e of 6^16

Barnes Co., W. F. & John:
Special Horizontal and Vortical

Drilling Machine 5S6
Barnes Drill Co.

:

Motor Drive for Barnes Extension
Gap I^the 502

Tapping Machines 917

Barnes. Obituary of Charles A 761
Barr, Personal of J. F 508
Barrel. Baird Sinsrl.- I^all Burnishing. T.'.l

Barrel. Globe Tilting Sand Blast
Tumbling S33

Barrel. Tumbling ^ 328
Barrel. Tumbling 504
Barrett Co., J. C.:
Combination Screw Driver 756
Tapping and Threading Attachment. 923

Shop.

61

By.

106
101

665 985

198
497

53
519

737

93
759

459 675

112 1S4

284 420
4S4

386
297
433
306
617

570

649
442
913

537

551 815

668 988

382 566

417
643
593

605
807
859

185 281

288

453 669

80
48

136
72

400
43

285
511

584
67

421
751

520 760

406
406

590
690

582
290
846

182 278

163
618

243
914

664 984

379 563

163 243

544 808

266

432

143
773
223

94 150

208
2S6
686

635
312
422
1006

162
152
4911

242
232
730

397 581

592 865

636

402 586

342
621

602
917

521
348
."ill

761
508
751

569 833

224
344

328
504

516
627

756
923

S'16

421
753

n.lrrctt. D. O.

:

Flywhei-ls for Intoiual Cniiilmstion
En^inrs 179

Pin Ornoving Tool 821
linriolt Mai-hlni- 'IViol To.:
Cyllnrler Borlnp Mn<'liliip 024

Hnrtlctt. K.Iwln K.

:

Greenerii Rxtrn Cnparity Arbor-Pross 153
Rartlett, P(>rsonnl of Fos'tor 508
linrton. C. R,

;

ImproTed Angle-Plato f<ir I.ntlio
Work 306

Barlon. T.

:

Boring;: Dimensions for Large
Thrcadod Holes 484

Bath Grin<ler Co.

:

Iniproveil Duplex Internal (Irlnders.. 667
Battleships. Proposed Inti-oduetion of
Gas Engines in 115

Baush. Obltnary of George ncnry 160
Bay State Grinder Co.:
Cam and Valve Grinder 68
Piston Uinc (iririder 1.'."

Surface Grinder 590
Beaeon Tool Works Co.:
Locating Machine 68

Beale. Obituary of Oscar J 1010
Beam Compass 567
Beaman & Smith Co.:
Beaman & Smith Two-Spindle Ad-

justable Port-Borinc Machine....
Double Spindle Milling Machine....
Evans Automatic Tapping Machine.

Beams for Tank Bottoms, ^faximum
Centers nf. Edmund n. Iji Salle...

Beams. Struts and Flat Surfaces.
Compressed Air for Stiffening 97

Bearings and Journals. Tests of .%27

Bearings. Bollinkx Babbitted 442
Bearings for Sturtevant Blowers, Ad-

justable 223
Bearings in Machine Construction,
The Use of Ball or Roller 243

Bearings. Making Roller. Ethan Viall 110
Beck, Personal of M. A 72
Becker Milling Machine Co.:
Duplex Millinff Machine 7-.t

Milling Machine 756
Bell. A. R.:
Recent British-Built Ixicomotives.

.

Bellevue Furnace Co.

:

Oil Furnace 421
Bemis & Call Hardware & Tool Co.:
Wrenches 328

Bench Lathe and Attachments, Rem-
ington 671

Bench Surface Grinder, A Small.
Walter J. Oidroyd 479

Bender and Punch. Dudgeon Hydraulic
Rail 662

Bender and Straightener. Underwood
Power 582

Bending a Perforated Blank, Punch
and Die for. C. H. Rowe 604

Bending and Turning Moments for
Roimd Shafts. Calculation of—With
Data Sheet .SOT

Bending Copper Eyes for Slings. 1.
A. Whitcomb 910

Bending Pie. Compound. B. P. Fortin 909
Bending Dies for the Ribbon Forks

of the Ellis -\dding Typewriter 94
Bending Machine 756
Bending Alaehine. Motor-Driven 326
Bending Punch and Die. An Interest-

ing. C. H. Rowe 465
Bending Sheet Metal. E. J. G.

Phillips 988
Bending Sheet Steel for Metal Furni-

ture. K. George Selander 721
Bennett. Personal of J. A 426
Bennett. Personal of Thomas G 592
Bentley, T. S.:

What is a Machine Tool? 37s

Bergstrom Expansion Mandrel 490

Besly & Co.. Charles n.:
Besly Disk Wheel Cementing Press. 144
Ring Wheel Chuck 924
Rotary Process of Flat Surface

Grinding 1004
Best Mfg. Co.:
The Custer Process of Casting in

Permanent Molds. Erik Oberg. . 723
Betts Machine Co.:

Boring and Turning Mill 756
Bettle. Charles H.

:

Caliper for Measuring over a

Flange 399
Betz, W. O.

:

.\nnealing Novo Steel .37

Converting a Sis-Inch Vernier into

a Height Gage 133
Conve'-ting an Inside Micrometer into

an Outside Measuring Tool 822
Betton. .1. M.:
Tumbling Barrel o04

Multiple Injector Sand Blast 756

Bevel Gear. Cutting an Abnormal 310
Bevel-Gear Roughing Shaper, Gould
& Eberhardt 997

Bevel Gears, Diagram for Finding
Cutters for. V. Brockbank 2^.1

Bickford &- Washburn. Inc.:

No. 1 Milling Machine 234

Bickford Machine Co.

:

Automatic Fluting Machine 828

Bicycle Business 620

Bicvcling as a Pastime. Decline of 1.39

B. t. Co.:
Ball Bearing 190

Black Rock Ifachine Co.:

Grinding Machine for Tapering
Plugs 924

Blades for Inserted-Tooth Milling

Cutters, Making. Donald A. Hamp-
son 304

Blades. Utilizing Old Hack-Saw. C.

S. Bourne 30S

Blake. Jr.. Personal of Edward 592

Eng. Shop. Ry,

557 821

628 924

06 152
348 508

202 306

324 484

451 607

115
104 160

44 68
101 1.-.7

406 590

44 68
690 1010
383 567

285 421
513 753

11.30 634 030

57 97
367 527
306 443

143 223

163 243
110

48 72

.-.15 7=;?;

516 756

513

285 421

224 328

455 671

319 479

446 662

398 582

420

867

014
613

910
909

54
516
222

94
756
326

465

668 088

290
408

721
426
592

330
378
490

88
628

144
924

084 11104

483 723

516 756

263 399

33 .-.7

77 133

558 822

344
516
206

504
756
310

677 997

isn 28.3

154 234

564 828
620

103 159

406 590

628 924

200 304

204
408

308
59a

Eng,
Blancbard, Edward J.;
Machining a Molor Fly.Wheel 07

Blanehard Machine Co.

:

Vertical Surface Grinder 242
lilanking Dies to Save .Metal. I.,aylng

lit. Chas. Ili.,.s.licr 302
Blanking and Piercing Paper and

Khouite, Punch and Die for. Jcthart 818
llhinking and Shaving Dies tor Type-
setter Fork. A. C. LIndholm 770

Blanking Hexagon Nuts, Punch and
Die for. Charles Pabeshutz 394

HIashlil k Gray;
A .Machine for .Making Barliid.
Wire .(22

Single Strand Barbed.Wire Machine. 1006
Blast. Multiple Injector Sand 756
Blasting, Wireless Transmission of

Electric Energy Applied to Rock...
Bllden. Alexander;
Taps and Tapping 086

Bliss Mfg. Co., E. C.

:

Straight Sided Press of Unusual
Proportions 412

Transferring Punch 156
Bl It Co.. .1. G.;

Friction Clutch .lOO

Blower. Sturtevant Turbo-Undergrate. 150
Blower. Turbine 156
Blowers. Adjustable Bearings for

Sturtevant 223
Blue Steel Screws, Uo\v to. H. D.
Chapman 67

Blueprint Machine. Pease Continuous. 751
Blueprinting Machine, Continuous

Electric 908
Binei)rinting, Electric. H. W. Wcis-

Shop. Ry.

57 07

162 242

108 302

S54 818

530

258 394

286 422
686 1006
616 7S6

276 412
100 156

406 590
94 150
100 156

143 223

33 57
611 751

678 098

gerber 630
Blueprints for Shop Use, Mounting
Designer 56.3

Blueprints from Blueprints. Making. . .368

Blueprints. Mounting 310
Blueprints, Mounting 483
Blueprints, .Mounting. F. A. Dew 483
Blueprints. Mounting. H. D. Alys-
worth 300

Blueprints Mounting. P. P. Lueth.. 483
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Competitive Success 529
Compound Rending Die. B. P. Fortin 909
Compound for Creaky Springs. J. B.
Kemp 57

Compound for Leaky Pipe Connections.
J. B. Kemp 57

Compound Trimming Die for Drop
Forgings. C. H. Wilcox 012

Composition of and General Informa-
tion about Metals, Government Re-
port Regarding 474

Compress Air"-—Correction, "Horse-
power Required to 368

Compress Air, Horsepower Required
to.—With Data Sheet. J. William
Jones 287

Compressed Air for Stiffening Beams.
Struts and Flat Surfaces 97

Compression, Flow of Metals under. . 533
Compressor Design. Air. J. William
Jones 790

Compressor, Sargent Two-Stage Gas-
Driven 990

Computer for Addition and Subtrac-
tion of Fractions. Kendall 8i"i

Concrete Boat. Reinforced 898
Concrete Cottage. A Model 270
Concrete Factory. Substantial Saving
due to Elimination of Vibration in.

Concrete, Fireproof Qualities of Rein-
forced 616

Concrete Floors, To Prevent Dusting
of 640

Concrete Institute Awards Medal for

Paper on Uses of Concrete 702
Concrete vs. Wood Flooring 244
Concrete. Wood Reinforcement for... 445
Conductors. Aluminum vs. Copper. . . . 4(iO

Cone-Belt Shifter. Alvin C. Renner. . 129
Cone Friction Clutch Design. The
Problem of 804

Cone Friction Clutch Design, The
Problem of. Oskar Kylin 467

Conlin. Edward C:
A Combination Caliper 914

Connecting Rods. Machining Automo-
bile. B. H. Pratt 941

Controllers. Genera! Electric Speed... 61
Controlling Apparatus. Motor 664
Convention. National Association of

Manufacturers S44
Convention of the National Machine
Tool Builders' Association, .\nnual. 246

Convention. National Machine Tool
Builders' Association 844

Convention, National Metal Trades
Association Annual 760

Convention of the National Metal
Trades Association. Annual 675

Conventions. American Railway Mas-
ter Mechanics and Master Car
Builders' Associations 927

Conversion Chart for Lengths.
Weights and Temperatures. K.
Tornberg 655

Cook. John A.

:

Laying Off Locomotive Driving
Wedges 940

Cook, John E.

:

Method of Repairing a Drill Socket. 397
Cooley. B. B.. and F. B. Hays:
Drawing Room Arrangement and

Enuipraeut 295

Shop. Ry.

628 n2i
494 734

804

4r,7

285 421
4«« nno
SR 02
.m 00

314 474
62«

4B 70
ar.B .1!)2

582 81(1

32 511

S4
(V«4

92
430
456

140
1001
14R
6411

672

530 814

181 277

190
44
153

303
68

23:1

2S0 416
447

467 683

618 914

518
546
758

446

3S3

662
802
567

613

894
529
909

33 57

33 57

OIG 9l2

314 474

368

57 97
533

790

670 996

571
898

7S1

616

430 616

164
702
244

309

73

445
460
120

S04

467

618 914

645
37

448

941
61

664

580 844

166 246

580 844

520 760

459 675

631 927

439 655

644

261 397

191 2Sr,

Eng.
Cufillne (UiH ICiiffiiics. cltMtrge J. Miii-
dock •. . 116

Copi»pr ' Alloy fop Soldoiing Copper
t'astings . 47

<'"P|n-'r and Brass, Flux ftir 207
(MpiKTOInd Steel 433
Copper Conductors. Aluminum vs 400
Ciipiu-r Eleetr.i>i)Iate for Finishing

lIlKb Speed Gears 28
Copper, Mnkln^ Tools for Drilling,
Tapping anil Milling • «5S

Co|)i>er, Trodiictlon of "Heat-Black"
Finlsb on Brass. Bronze and 30

Ci7i)per vs. Aluminum for Electric
Wires 600

Cooperation between Departments... 9.50

Cooperative Engineering Education... 865
Corbin. Ohltuar.v of rhllip 332
Core-Beneb Jolt-Ramming Machine,
Mumford 840

Core .Maeblne 328
Core Machine 840
Correction—"A Micrometer Stop for

the Ijlthe Carriage"—A 507
Correction to Carter and Hakes Bench

Mlllinfr Machine Description 1.57

Correction—"Horsepower Required lo

Compress Air." 368
Correction on Loss of Power of Gas
Enpines 544

Correspondent

;

Improvements In Centering Maclilne 908

Relieving Die Chasers 868
Squai-e-Tbrcnded Taps 731

Thread R.illlug "<»
Cnrundnm Wbeels. Shipment of lyarge.lOOB

Cost of Cast Iron. Practical Problem
Regarding the ^^-^

Cost of Railway Travel s 537

C'ost of Traveling h.v Rail In Europe
and the United States. The

Cottage. A Model Concrete .'270

Cotton. Siihslitnte for 158
ConntiMhalancing tne Drlidng Wbeels

of a 2 6-0 Locomotive. M. 11.

Westhrook
Connterboring Jig. Adjustable Drill-

ing and. New Haven ^^ 561
Cmmtershatt. Gray Variable-Speed

Planer > "SS

Countersinking Machine. Automatic.
E. Kwartz 6.53

C, Minting Marhlnc. Tlie Watch a f''^

Couplings. Flexible 282
Couplings. Formulas for Clamp 991

Conplings. Formula for Red Metal
Courtesv returns Dividends 782

Covel Mfg. Co.:
Automatic Metal Saw 7o8

Covey. T.: „
,

The Experiences of a ^oimg Tool-

maker -^-^

Experiences of a Young Toolmaker. 1-1

Pertinent Points on Jig and Fixture
, Design 129

Cran, James:
Forging Wrench Jaws 568

Crano in Existence. Largest 880

Crane Runways. Rail Fastenings for.

Edwin J- Knapp 7.13

Cranes. Power Required to Drive 45
Crankpin Turner 68
Crank Presses. Heavy 698
Crankshaft Lathe and B<iuipment, Le
Blond Heavy-Dnty 748

Crankshaft Pins. Rough Turning vs.

Rough Grinding of. H. C. Picric.. 559

Crank Shaper. Cincinnati 32-Tnch
Back-Geared "70

Crank Shaper. Stockbrldge 16-Incb

Back Geared 229
Crank Shaper with Speed Box and

Motor-Drive. Steptoe 576

Croker. Personal of Edward F 846

Crosshead Slippers. Tinning Cast-iron 486

Crossings Eliminated by Pennsylvania
Railroad, Grade

Cross-Rail, Points in the Dcsien of

a Power Elevating. A. W. Boase. 943

Crowly. R. W.:
The "H" Engine 703

Conarder. New 426
Cups. The Care of Oil Drip Cups.

Charles Doescber 48»
Curling Die. An TJnusual. Designer. . 560

Curtis & Curtis:
Pipe Cutting and Threading Ma-
chine JSj

Curves, Radii of. A. Wind • 134

Custer. J. C.

;

The Making of Reamers.
, 901

2
'.[]'.]'.'.'.'.'.'. 979

Custer Process of Casting in Perma-
nent Molds. Erik Oberg 723

Customer. The Indirect 866

Cntler-Hamnier Mfg. Co.:

A Meter for Recording the Flow of

Gases 5-'*^

Cutlery. Hollow-Handle. Robert S.

Brown ™6
Cutter for Cutting Bull-Wbeel Planer

Pinions. Pinion IJU"
Cutter. Sprue "i*

Cutter. Steel Metal Straightencr and. 242

Cutters and Their Efficiency. Milling. 717

Cutters. Convex Fluting 701
Cutters for Bevel Gears. Diagram

fop Findinsr. V. Brockbank 285

Cutters, Making Blades for Inserted-

Tooth Milling. Donald A. Hampson 304

Cutters. Marking Milling.'. 805

Cutting a Multiple Pitch Worm 216

Cutting a Multiple Pitch Worm 480

Cutting a Multiple Pitch Worm. G.

H. Lonsworth 7.14

Cutting an Abnoruml Bevel Gear 310

Shop By.

116

23
127
207

4-1

207

461.

12 28

442 658

14 3(1

416
654
601
228

604
950

332

576
224
576

840
828
840

347 607

101 1.-.7

368

544

610

491
653
686

908
868
731
949
1008

549 813
637

269

102 158

377 .561

453 660

4.37 653

410 646
186 282
671 991

514
542 782

516 7.-i0

187
65

2.S3

121

73 129

384 .568

8S0

492
21
44
482

7.^3

45
68
698

508 748

375 5.J0

454 070

149 229

392
.582

326

576
846
486

290
703
426

323
376

483
560

515
78

755
134

605
639

901
979

483
602

723
866

369 553

796

6S3 1003
45S 674
162 242

717
701

1S9 285

200 304

136
320

805
216
4S0

494
206

734
311)

editions, inclusive. Page numbers of respective editions in columns headed "Eug. Shop Ry.



Cutting and Trimmlgg Table, Pease ^ "'' ^
Motor-Driven 142 86 142

Cutting Keyways In an Automatic
Screw Machine. S. N. Bacon 2S1 1S3 281

Catting, I'"ornilng, and Horn Press... 840 57B 840
Cutting-Oll Machine 736 016 756
Cutting-Olf Machine, Newton Cold Saw 672 456 672
Cutting Off Machine, Gnrtcm 61 37 61
Cutting-0£f Machine, Nutter &
Barnes Saw 31S 214 318

Cutting-0£E Machine, Wiley & Rnssell
Threading, Tapping 584 400 584

Cutting Backs in a Lathe. Jack Fin-
„ '«y 306 202 306
Cutting Soft-Steel Sheets. Friction
Disks for 638 442 658

Cutting Speeds and Grinding of High-
Speed Steels. Wolfgang Koch 173

Cutting Tool, Pipe 674 458 674
Cutting Tools, External. Douglas T.

Hamilton.
1
2

343
443

543

432

135
214

-•n.i 104 208

343 239
443 307

3 525 365 525
4 643 427 643
5 775 535 775

Cutting Tools, Internal. Douglas T.
Hamilton.
1 23 7 23
2 123 67 123
3 207 127 207

Cutting Trees, German .Method of 299 195 299
Cyclometer. Methods and Machines
Used in Manufacturing the Veeder.
Erik Oberg 933 639

Cylinder Arrangement, Locomotive
Saddle and 543

Cylinder Arrangement of the Baltic
Type Compound Locomotive. Charles
R. King

Cylinder Boring Bar. A Portable.
Percy W. Lockwood 522 362 522

Cylinder Liner, Improved Hydraulic.
H. E. Wood 135 79

Cylinders, Boring Automobile 214 134
Cylinders, Grinding Gas Engine. John

F. Winchester 118 118
Cylindrical Grinder with Automatic

Sizing Attachment. Pratt &. Whit-
ney 401 265 401

Dana, G. G.:
Practical Hints for Draftsmen 188 116 188

Danger of Over-Expansion, The 286 190 288
Danville Foundry & Machine Co.:

.Motor-Driven Bending Machine 326 222 326
Little Giant Portable Shear 403 267 403
Combined Press, Shear and Punch. 583 399 583

Darricott, Charles W.

:

Die with Automatic Stop for
Blanking Washer 130 74 130

Data. The Filing and Indexing of
Engineering 544 544

Davenport. Inventor of Electric Mo-
tor. Thomas 243 163 243

Davidson. Personal of W. A 508 348 508
Davis, E. P.

:

Drawing Deep Cylindrical Shells.
Davis Machine Co., W. P.:

Davis 26-Inch Turret Lathe
Day. Percy C.

:

"Ins and Outs of Gear Hobblng"

—

A Comment 487 327 487
Limitations in Design of the Her-

ringbone Wiist Gear 384
Dayton

:

Punches and Dies for Making a
Sining Clip 434

D.Tyton Pneumatic Tool Co.:
Pneumatic Chipping Hammer 745 505 745

De Bcrard. Obituary of Charles Joseph 426 290 426
Decimal Point by Government Ordi-

nance, Inch Mark Placed over 206 192
Decision relating to Electrical Inter-

ference, I-iCgal 470
Deep-Hole Drilling. Wire By-Product

of 813 549
Deer Co., A. J.:
Royal Electrically-Driven Sensitive

Drill Press Iij5
Defecls in -Metal .\lloys. Common 4.-il
Definitions. Machine Tool. Oberlln
Smith 61S

Department Plan Machine Tool Ar-
rangement on Basis of Kquipmeiit
P. 0. Kent 842 .578

Department Plan Machine Tool Ar-
rangement on Basi.e of Product. C.
B. A\](^ J141

Depreciation In Automobile Factory
Equipment 533

Depth Gage with Indicator Attach-
ment. Jethart 48

De Rochement. Personal of Irving S. 676
De Sanno, Walter:
Improved Centering Head 821

Design. Air Compressor. J. William
Jones 790

Design, Machine-Tool. w. D. Forbes. 15
Design of a Power Elevating Cross-

Hail. Points in the. A. W. Boase. 943
Design and Construction of :\lachine
Tools from the ITser'.s Standpoint. . . 217

Design of Automobile Transmission
Gears. M. Terry.

i 73
2 266

^ .3 363
Design of Die-Casting Machines

—

Alloys for Pressure Castings, The.
B. P. Lake 886

Design of Grouped Helical Springs,
The. Egbert R. Morrison 530

Design of Multi-Tubnlnr Boilers of
the Marine Type 783

Design. The Problem of One Friction
Clutch 804

684 448 664

384

2ns

99

296

470

813

155
451

615

842

.577 841

533

24 48
460 676

557 821

790

647

167 247

363

530

783

440 656

97 133
259 395

384
376 580

264 400

85

G67 987

443 659

623
619

197

280 418
282 41S

224 328
18 42

594

32"

189

611

483

285

607

Design, The Problem of Cone Friction
Clutch. Oskar Kylin 407 4^;

Design, Street Car. Warren M. Smith 628 62f
Designer:
A Pneumatic Milling Fixture with
Quick Release 653

A Setting-Up Tip for Screw Ma
chines 133

A Systematic Scrap-Book. !!..!!...' 395
An Improvement on the Mannheim

Slide Rule 384
An Unusual Curling Die 560
Improved Form of Milling Machine
./'se 820 556 820
Measuring Screw Machine Cams... 49 25 49
Mounting Blueprints for Shop Use.. 563 381 565
Press Tools for Making Small
Hinges CMfi 424 608

Preventing a Pencil Point from
Breaking 400

Temporary Forms and the Use of
the Typewriter in the Diawing
Room 87

Vise Jaw for Holding Round I'leces
while SlC'tting 9.87

Designing a Shaft 659
Designs. Etching as a Means of Pro-
ducing Perforated Metal 623

I>"spatch of Business, To Promote 619
Detailing for Mechanical Draftsmen.
Notes on Structural Steel.—With
Data Sheet. Harry Gwinner 197

Detpick & Harvey Mch. Co.

:

Heavy-Dutj Radial Drill 416
Heavy-Duty Planer 418

Detroit .Model Machine Works:
Wrench 328

Detroit River Tunnel. Opening of 42
Device for Removing Keys from
Shafts and Pulleys 858

Devices. .Makeshift 611
Dew, F. A.:
Mounting Blueprints i<^

Diagram for Finding Cutters for
Bevel Gears. V. Kiockbank 2S5

Diameter of Worm-wheels. Table f..r

Calculating the Outside. J. A. Fuchs 006 422
Diamond Chain & Mfg. Co.:
Making "Diamond" Auto Truck
Chain 708

Diamond Machine Co.

:

Heavy Disk Grinder 139
No. 3 Motor Driven Polisher 140
Traveling Head Face Grinder 148

Die, An Interesting Bending Punch
and 465

Die, An Unusual Curling. Designer. 560 378
Die, A Shell-Heading. W. J. Klrk-
man 984

Die. A Wiring. C. H. Wllcoi 815
Die Casting. A. C. Von Dreele.

1—The Process. Machinery and Dies
used in an Interesting Manufac-
turing Operation 337

2—General Principal of Die Making
and Examples 437 301 43'

Die-Casting and Dle-Castlng Machines.
A. W. Chrlstlnnson 715

Die-Casting Art. The 3.5^

Dle-Castlng Machine I.iS

Die-Casting Machines—Alloys for
Pressure Castings. The Design Of.
E. F. Lake 886

Die Chasers. Relieving. Corresi»ondent 888
Die, Compound Bending. B. P. Portln 900 613 909
Die for Bending a Perforated Blank,
Punch and. C. H. Rowe 604 420

Die for Blanking and Piercing Paper
and Ebonite. Punch and. Jethart. . SIS 5.')4 818

Die for Blanking Hexagon Nats,
Punch and. Charles Pabeshutz. . . . ,394 2.'>8 304

Die for Blanking Thin Washers, Sub-
Press ; . . . 390 200 396

Die for Drop Forgings. Compound
Trimming. C. H. Wilcox 912

Die for Forming Rivets, Punch and.. .'>81

Die Grinder 1.56

Die-Head for Pipe Threading, I.andls
Stationary 66

Die Head, Landls Solid Adjustable... ,584

Die-Holder. Cleveland "Silent"
Diemakers' Clamp. James Fraser. ...
Diemakers. Practical Hints for.
Richard L. Breul.

1

83
84
92

70S

139
140
148

465
580

684 984
551 815

2.33

715

248 352
100 156

SS8

616 012
.177 .561

100 1.56

42
400

.5113 .343

56 32

66
584
,503

56

46
189

22
117

46
189

28
561

587

112

52
825

860
944

731

804

Die Making, A Collection of Piercing
Punches used In. Arthur P. Kunze 987 687 987

Die Making Methods. Out of date.
Jethart 112

DleMaklng Methods. Remarks on
Out-of-Date. William Brown 52

Die, National Acme Opening 825
Die-SInklng, Drop-Forge. Chester

L. Lucas and J. William Johnson.
1 851
2 944 648

Die, Stamping Punch and 731 491
Die-stock, Pipe Threading 674 458 674
Die with Automatic Stop for Blanking
Washers. Charles W. Darricott... 130

Die Work on the Ellis Adding Type-
writer, Adjustable. Ralph B.
Flanders 190 118 190

Die Work, Some Examples of Modem.
Franklin D. Jones 471

Dies for Making a Spring Clip"—

A

Correction, "Punches and. J. Cer-
mak 657 441

Dies for Making a Spring Clip,
Punches and. Dayton 434

Dies. Making Duplicate Drop-fVirging.
C. H. Wilcox 958

Dies. Forming. Practical Hints tor
Diemakers. Richard L. Breul 189 117 189

Dies for Pressure Castings, Making.
A. W. Christianson

42
2»1
66

510
83

760
139

809 805

518
501

758
741

74 130

311 471

298

958

88 144

32 58

201 305
S43

285 421

324 484

198 302

25 49

493 733

968
Indtx for engineering, shop and railway editions. Inclusive. Page uumbers of respecUve editions In columns headed

„. Eng. Shop. By.
Dies for the Ribbon Forks of the

Ellis Adding Typewriter, Bending.
Ralph E. Flanders 94 54 94

Dies for Ty|ie Setter Fork. Blanking
and Shaving. A. C. Lindbolm 770 530

Dies to Save Metal. I.dying out
Blanking. Cbas. Doescher 302 198 302

Dies used in the Manufacture of
Jewelry, Tools and. Chester L.
Lucas 181 109 181

Dletzen Co.. Eugene:
"Presto Set" Bows for Draftsmen. 415 279 415

Differential on the Propeller Shaft,
Automobile 841 641

Dilhcultles in Aciiuiring Foreign Trade 698 482 698
Dimensioning Drawings. William 0.

Glass 219 139 219
Dimensioning Jigs and Fixtures. Prac-

tical Method of. Edw. Merz 309 205 309
Dimensioning Jigs and Fixtures. Im-

proved .Method of. Jig and Tool
Designer 120 121

Dimensions for Large Threaded Holes.
Boring-. T. Barton 484 324 484

Direct-Current Motor, The Manufac-
ture of a. A. M. MacParland 952 952

Disk Friction. A Problem In. John
S. Myers 291

Disk Grinder. Rowbottom Bail-Bearing 68
Disk Grinder, Rowbottom 26 Inch

Bali-Bearing 7.50
Disk Grinder. The Diamond Heavv... 139
Disk Grinder. Work of the Gardner
Patternmaker's 905

Disk Grinding Aluminum Chain Case
Castings 758

Disk Grinding Machine, Narragansett 741
Disk Wheel Cementing Press. B4>sly. 144
Divider and Prick Punch. Combina-

tion. Charles Weslnw 5Q
Dividing Head of a Milling Machine,
Device for Removing and Replacing.
Corwin Lamboreaux .305 201

Dork at Liverpool. New 543
Dodge, C. S.:
Crank Shaper 421

Dn.-scher. Charles:
Care of Lathe Chacks 484
Laying Out Blanking Dies to Save
Metal 302

Method of ,\ttachlng Punches to
Their Holders 48

Tapping a I^ft-Hand Thread with
a Right Hand Tap 733

The Care of Oil Drip Cups 483 323 4&3
The .Multiple Plunger Press 975 8.55 975
Truing up Work In the Lathe 298 102 208

Dog. Wheel I^the 328 224 328
Dog with Non- Protruding Set-Screws,
I^the 648 432 648

Dominion Cartridge Co., Ltd.:
Cartridge Making. Douglas T. Ham-

ilton.

1 513 353 516
2 595 411 599
3 692 476 682

Donovan, Richard J.

:

Reduction of Express Rates 6.56 440 656
Don'ts for Electricians. H. E. Wood. 158 102 1.58
Don'ts for Eleelrtclana. H. E. Wood. 598
Don'ts for Machinists. H. E. Wood. 506 346 ,5<16

Don'ts, Miscellaneous 331 227 331
Double-Crank Press, Max Ams Ma-
chine Co.'s 662 448 662

Dovetail Slides. Gage for Measuring.
W. H. Vockell 822 5,58 822

Drafting and onice Table. Combination .329 225 328
Drafting. Physical Injury from 353 S.53
Drafting. Physical Injury from. I* U.
W. Allison 7.%5 495 7.35

DraftluB-noi>ra Lighting. Notes on... 463 4ti3
Drafting Hitnm System of the Araerl-
can l.oi-omotlve Co., The. Fred H.
Mooily 7M 78

1

Drafting Rooms. Ventilation of 610 428 610
Draftsman's Segregated Scale .589 405 .589
Draftsman. The 136 80 136
Draftsman. The Machinist vs. the.
George W. Hart 219 1.19 219

Draftsmen. A Chalk Pad for. George
J. Ney 480 325 485

Draftsmen. A Change for 830 6.10
Draftsmen. A Few Suggestions for.
Julian C. Smallwood 301 197 301

Draftsmen^ Fresh Air and New Ideas
for. H. W. Welsgerber 985 665 985

Draftsmen. Practical Hints for. G. G.
Dana 188 118 IRS

Draftsmen. "Presto-Set" Bows for... 415 279 415
Draw-In Attachment and Spring Col-

lets, Lathe 416 280 416
Drawing a Cold Rolled Steel Shell... 486 .128 488
Drawing a Cold Rolled Steel Shell... 648 4.10 846
Drawing, A Problem In Sheet Metal. 568 3^ ,588
Drawing. A Problem in Sheet Metal.. 738 498 738
Drawing and Jig Order 521
Drawing Board for Large Drawings.

D. P. Huddle, Jr 58
Drawing Cabinet. A Kink for the.

L. R. W. Allison 220 140 220
"Drawing Deep Cylindrical Shells"

—

Erratum 400 284 400
Drawing Deep Cylindrical Shells. E.

P. Davis 298 194 298
Drawing Deep Cylindrical Shells.

Slrius 477 317 477
Drawing Dies, Shape of Drawing
Edges in Sheet Metal. C. H. Rowe 8.51 4.13 851

Drawing Practice, Kearney & Trecker
Co.'s Detail 600 416 604

Drawing Press, Ferracutc Toggle 999 679 999
Drawing Press, Large Toggle 324 220 324
Drawing-Room Equipment and Ar-
rangement. P. B. Hays and B. B.
Conley 295 191 295

Drawing-Room. Temporary Forms and
the Use of the Typewriter In the.
Designer 87 .83

Drawing Sheet Metal—How and Why 991 671 991

361

32 56

"Bng. Shop "Ry."



Enr. Shop, Ry.
Drawing Taper Pins and Flat-Head

Screws. Fred G. Kenyon 220 140 220
Drawings, Dimensioning. William C.

li'ass 219 139 219
Drawings. Protecting Tracings and.
VVinamac 485 a25 485

Dreses .Machine Tool Co.:
Dreses Drilling, Boring, Facing and
Tapping Machine 74G 5o6 746

Drill. Automatic Indexing Multiple... 500 400 690
Drill and Dr.v Grinder, Motor-Driven
Combined Twist 92.'! 627 923

Drill, Cincinnati Bicktord No. 2 Plain
Radial 50 35 59

Drill, Combination Pilot, Twist 7S5 575 755
Drill, Derrick & Harvey Heavy-Duty

Kadial 41G 280 416
Drill, Electric 68 44 68
Drill, Electric Hand 504 344 504
Drill, Flat, Twisted 755 515 755
Drill Holder, A Cheap 220 140 220
Drill Holder. A Revolving Turret,
Charles Weslow 480 320 480

Drill Holder for the Lathe 1003 G83 1003
Drill in the Lathe, Starting a. J. N.
Bagley 136 80 136

Drill Jig. An EtUcieut Circular. John
VV. Brandle 479 319 479

Drill. Lamb Portable Electrically-
Driven Radial 673 457 673

Drill, Large Radial 925 629 925
Drill Point. Evolution of a Flat
Twisted 771 531

Drill Press, Aurora Upright 146 90 146
Drill Press. Avey No. 1 Sensitive 233 153 233
Drill Press. Heavy Duty 1004 084 1004
Drill Press. Hobbing Small Worm-
Gears on a 460 460

Drill Press, Royal Electrically-Driven
Sensitive 155 99 155

Drill Press, Sensitive 68 44 68
DrUl Press, Sibley Sensitive 321 217 321
Drill Press, Superior 21-lnch Upright 145 89 145
Drill Presses, Compound Table for
Colburn Heavv Duty 140 84 140

Drill. Radial 924 628 924
Drill, Rockford 14-Inch Sensitive 673 457 673
Drill Shanks and Sockets, Disabled.
W. S. Leonard 657 441 657

Drill, Snyder 20-Iuch Upright 67 43 67
Drill Socket, Method of Repairing.
John E. C«ok 397 201 397

Drill Socket. Pratt & Whitney High-
Power 918 622 918

Drill. Superior 22M!-Inch Automatic
High-Speed 417 281 417

Drill. Superior 32-Inch Upright 241 161 241
Drill Table, Gang Universal 235 155 235
Drill, Upright 137 101 157
Drill, W. E. Gang Co.'s Radial 409 273 40'J

Drill with All-Belt Drive. Gang Sensi-

tive Radial 754 514 754
Drill, Worm Swiveling Table for Mor-

ris Radial 417 281 417
Drilling Adding Machine Side Frames
by Plate Method. A. C. Lindholm 45 21 45

Drilling and Counterboring Jig, Ad-
justable. New Haven 561 377 561

Drilling and Milling Machine, Hori-
zontal Boring 421 285 421

Drilling and Milling Machine, Knight
No. 1 151 95 151

Drilling and Reaming Jig, Wood &
Spencer Standard 575 391 675

Drilling and Reaming Machines,
Electrically Operated Portable 1000 680 1000

Drilling and Tapping Machine, High-
Speed Geared 10-Inch 237 157 237

Drilling Attachment, Adjustable Two-
Spindle. W. Alton SIS 554 818

Drilling. Boring. Facing and Tapping
Machine, Dreses 746 506 746

Drilling. Boring. Facing and Tapping
Machinery, Hoefer 141 85 141

Drilling Department, Organizing a.

Chips 735 495 735
Drilling Holes in Didicnlt Positions,

H. E. Wood 304 200 304
Drilling Index Plates 846 582 846
Drilling Lathe, Lodge & Shipley Spe-

cial . 22- . 147 227
Drilling Levers. An Efficient Fixture

for. Chas. C. Klein 131 75 131
Drilling Machine, All-Geared Multi-

Spindle 492 332 492
Drilling Machine, Cincinnati Portable
Reaming and 740 500 740

Drilling Machine, Duplex 1003 683 1003
Drilling Machine, Electrically-Driven

Radial T55 575 755
Drilling Machine. Foote-Burt High-
Duty 994 674 994

Drilling Machine. Fox Machine Co.'s. 154 98 154
Drilling Machine. Fox .Multiple-Spindle. 411 275 411
Drilling Machine. Geared Feed for

Rockford 828 564 828
Drilling Machine, Henry & Wright
Cabinet Base 143 87 143

Drilling Machine. Henry & Wright
High Speed Radial 747 507 747

Drilling Machine. Harrington Multiple 833 569 833
Drilling Machine. Horizontal Boring,

Milling and 505 345 505
Drilling Machine. H.vdro Pneumatic. . 992 672 992
Drilling Machine. Kern Improved Up-

right 152 90 152
Drilling Machine, Langelicr Semi-
Automatic Rivet 993 673 993

Drilling Machine, Milling and 590 406 590
Drilling Machine, Moline Special Du-
plex 419 283 419

Drilling Machine. Multiple Spindle... 421 285 421
Drilling Machine. Multiple 756 516 756
Drilling Machine. Reed High-Speed.. 748 508 748
Drilling .Machine. Sensitive 1003 683 1003

Drilling Machine. Sibley Fonr-Splndle 836 572 836

Drilling Machine. Sibley Stationary-

Head 751 511 751

Index for engineering, shop and railway

Eng.
Drilling Machine, Special Horizontal
and Vertical 686

Drilling .Machine, Taylor & Fenn
Radial 312

iirllliug .Machine, Turning and Boring
on R<ickford 1002

Drilling Machine, Twenty-Sli-Inch
Upright 8.(0

Drilling .Machine, Upright 074
Drilling .M.'ichlue. Upriglit 924
Drilling .Machines, .\utomoblle Manu-

facturers Ball Bearing 62
Drilling Machines. Foolish Practices

in Manufacturing 965
Drilling Machines. Little Improve-
ment in the Manufacture of Up-
right 650

Drilling Machines. Superior Upright.. 498
Drilling Operations on Ihe Ellis Add-
ing Typewriter, Milling and. Ralph
E. Flanders IT

Drilling Records with Cleveland
Drills. Recent 1008

Drilling Spanner Holes In lacking
Collars. Ethan Viall ' 277

Drilling. Tapping and .Milling Cop-
per, Making Tools for 058

Drilling, Tapping and Turning Ma-
chine, Rockford Special 576

Drilling, Wire By-Product of Deep-
Hole 813

Drills and Reamers, Special. James
H. Carver 323

Drills, Collet for Driving Flat Twist. 233
Drills, Data for Fluting and Reliev-

ing Twist 797
Drills, Drive for Twist 918
Drills, Recent Drilling Records with
Cleveland 10O8

Drip Cup, A Dangerous. Frank H.
Mayoh 398

Drip Cups. The Care of Oil. Charles
Doesclier 483

Drive, Cincinnati Variable-Speed
Planer 226

Drive for Auto Trucks, Worm vs.
Chain 529

Drive for Barnes Sliding Extension
Gap Lathe, Motor 502

Drive for Seneca Falls Speed and
Wood-Turning Lathes, Motor 151

Drive for Twist Drills 918
Drive, Milling Machine 241
Driving Wedges. Laying Off Locomo-

tive. John A. Cook 940
Driving Wheels of a 2-0-0 Locomotive,
Counterbalancing

Drop-Forge Die-Sinking. Chester L.
Lucas & J. W'illiam Johnson.

1 851
2 944

Drop-Forging Dies, Making Duplicate.
C. H. Wilcox 938

Drop Forglngs, Compound Trimming
Die for. C. H. Wilcox 912

Drop Hammer of Fifty Years Ago, A.
H. Terhune 461

Dudgeon, Richard:
Hydraulic Rail Bender and Punch. 662

Duplex Drilling Machine. .Moline
Special 419

Duplicate Drop-Forging Dies, Making.
C. H. Wilcox 958

Duplicate Sketches. Method of Mak-
ing. F. B. Hays 301

Duplicating Work. Time-Saving,
Method for. Jig and Tool Designer. 484

Duralumin, New Aluminum Alloy.. 76
Duralumin, Test on New Alloy 282
Durand, W. L.

:

Planimeter 756
Duryea. Personal of J. Frank 761
Dust-Collecting System. Size of

Pipes for a. Ivar Sjoblom 988
Dust From Set-Square Edges. Elimin-

ation of. Benj. Brownstein 914
Dusting of Concrete Floors. To Pre-

vent 646
Dynamometer Car. Large Capacity... 959
Dynamometer Tests, Calculating
Horsepower from.—With Data
Sheet 965

Dynamometer for Testing Slow-Run-
ning Motors. Fan * 318

Dynamos and Motors, Causes of
Breakdown of 470

Shop By.

402 686

208 312

082 1002

»70
458
028

840
674
924

38 62

963

434
338

600
498

1 17

688 1008

181 277

442 6.-.8

392 570

549 813

363
153

523
233

622
797
918

688 lOOS

263 398

323 483

146 226

529

342 502

95
622
161

151
918
241

510

448

200

G76
418

239

402

515
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Engr. Shop. Ky.
KUctrlc Butt Welding. A. E.

Biichi'iibcrg 100
lOli'ctik- CiihlcK. Wuiiilnus nil 7oi»
Kli-ttric Controller & Mfg. Co.:

Mutor Controlling Apparatus 664
Kk'ctrie Frelglit Locomotive. A Ni>w.
Kh*' trie iJgUt Itiacket, Pattersua AU-

Jiisliibhf 745
Klectric Ught and I'liwiT Slut Ions,

Statistics Itehalug to Central
Klectric Ivjcuuiutlves for the I'l-unsyl-

vanla Railroad
Klectric Power TruusmlHslon E<iul|>-
munt, Average 1,1ft' of Power Sta-
tion and

Klectric Itailway at "Hill Shop" 376
Klectric Hallway, First 546
Klectric Shocks
Klectric Shocks 310
Klectric Signs. FlaKhIng 466
Klectric Traction Id France, Single-
Phase 294

Klectric Welding. Chimney Made by. 708
Klectric Welding Muehluc 840
Klerlrl.- WHidliig uf Sh.et Sf.-.-l 738
Klectrlcal Apparatus, Air Compressor
Set for Blowing Dust from

Klectrlcal Industry, Volume of Sales
in the 79

Electrical Interference, Legal De-
cision Relating to 470

Electrical Machinery Imported by
Japan ; 343

Electrical Tursiui.-ter 638
Electrlcally-Dilvcu Press. Ferracute.. 668
Electrically Driven Radial DrllllDg
Machine 755

Electrlcl^s, Don'ts for. H. B.
Wood 158

ElectrlcluDs. J>on'ts for. H. E.
Wood

Electricity, Mechanism of Lighthouse
controlled by 635

Electriflcatlou of the Lapland Rail-
way 115

Electroplating. Pickling or Sand-
Blasting Castings for r>90

Elevators, Worm Gearing Employed
for Freight. A. P. Eltoft 293

Ellipse with Two Radii, Constructing
an Approximate. J. J. Clark 904

Ellipse Construction. A New Circular-
Arc. H. A. S. Howartb 545

Ellipse Construction." "A New Circu-
lar-Arc. J. H. V. Brammer 732

Ellipse Construction," "A New Circu-
lar-Arc. John L. Klindworth 817

Ellipsograph 420
Ellis Adding Typewriter Co.:

Milling and Drilling Operations on
the Ellis Adding Typewriter.
Ralph E. Flanders 17

Adjustable Die Work on the Ellis
Adding Typewriter. Ralph E.
Flanders 190

Elloft, A. P.:
Allowable Load and Efficiency of
Worm Gearing 42

Worm Gearing Employed for
Freight Elevators 293

Emergency Hospitals in Manufactur-
ing Plants 703

Emerson Apparatus Co.

:

Plant Inside Micrometer Caliper... 237
Emerson. C. P.:

LubPicant for Small Oil*Stones 57
Emery Wheels for Grinding, X'se in

Sheffield of 14
Emig. J. E.:
Device for Facing Miter and Bevel
Gears 218

Emmert Mfg. Co.

:

Vise 590
E^mployers' Liability, Industrial Ac-

cidents and * 264
Employes, Provision for Faithful 265
Employes for \'aUiable Suggestions.
Compensation of 894

Employment Cards used in Worcester
Polytechnic Institute. H. P. Fair-
field 5G0

Engine, Brooke's "Non-Gyro" Gaso-
line 797

Engine, The "H." R. W. Crowly... 703
Engine, Timing an Offset Automobile.
M. Terry 455

Engine, Two Stroke Cycle Gas 620
Engineering Educatinii. Coopfiative. . . S(>.")

Engineers, Annual Meeting of the So-
ciety of Automobile 487

Engineers in Germany, Low Salaries
of 70

Engineers Meeting. The Joint Me-
chanical 69

Engines, Aeroplanes and Airship 365
Engines and Aeroplanes, Light-Welght

Alloys for Aerial 620
Engines at High Altitudes. Methtnis

of Increasing Efficiency of Gaso-
line. Stanley Gould 83

Engines to Remove Carbon Deposits,
Dfsmantling Interna! Combustion .

.

Engines. Comparison of Aeroplane En-
gines with Automobile 277

Engines, Correction on Ix»ss of
Power of Gas 544

Engines Due to Elevation above Sea
Level, Ix)ss of Power in Gas 453

Engines. Flywheels for Internal Com-
bustion. D. O. Barrett

Engines, Gasoline 756
Engines, Horsepower of Steam.

—

With Data Sheet. C. C. Cariss 702
Engines in the W' bite Star Liners,

Reciprocating and Turbine 270
Engines, Knowledge Needed in the
Over-Crowded Field of the Manu-
facture of Gas 641

editions, ineluslve. Page numbers of respective editions in columns headed "Eng. Shop Ky."
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587
648

860
944

958

616 912

461

446 662

283 419

958

197 301

324 484

186 282
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521

756
761

668 988

618 914

430 646
959

965

209 313

470

553
284

1

118

IS

157

33

138

406

lull

7.-.11

664
341

745

175

515

774
370
646
81

310
400

294
708
840
73S

76

84

470

343
638
608

755

158

598

636

115

590

293

904

545

732

817
420

17

190

42

293

703

237

57

21s

590

266
270

376 560

E

Eames Co., C. T.:
Mandrel Press 924

Eccentric Piece. Testing the Work
Centers of an. Fi-ank I. Tower.... 507

Eccentrically Loaded Rivets. Jesse
Long 722

Economic Problems, Scientific Man-
agement and 866

Economics of Locomotive Operation,
Notes on the 462

Economy. A Problem in Shop 104
Economy of Efficient Fire Protection. 610
Editorial Task. A Monumental 445
Education and the Development of the

Apprentice 331
Education, Cooperative Engineering. . 865
Education of Apprentices, Systematic 261
Education of -Muscles and Mind 196
Bficiency, Milling Cutters and Their 717
Efflcieney of Universities, Low 425
Efficiency of Worm Gearing, Allow-

able Load. A. F. Eltoft 42
Eldrldge, Personal of E. G 846
Electric Blueprinting. H. W. Weis-
gerber 630

Electric Blueprinting Machine, Con-
tlnoous 998

628 924

383 567

722

602 866

64
426
309

462
104
610
445

601

124

289

331

263
196
717
425

18
582

42
846

630

678 998

797

703

oni

455
620

327 487

40 70

45 69
365

620

858

277

344

179
750



Eng. Shop. Ey.
England:
The Use. and Abuse of Grinding Ma-

chines 910 614 9l0
English Langiiage. Limitations of the, 76
Engraving Calibrated Circular Scales. 607 423
Engraving Machine 6S 44 68
Engraving Machine, Gorton Special . . 583 399 563
Engraving Pearl Revolver Handles,
Equipment for 602 41S

Eiiuipment. Department Plan Machine
Tnol Arrangement on Basis of.

F. C. Kent 842 578 S42
Equipment. Depreciation in Automo-

bile Factory 533 533
Erb Mfg. Co.. E. M.:
Tist Indicator 7."i« "iTG 750

Ericsson, Proposed Monument to John 76
Estimating Stock for Screw Machine

IToducts.—With Data Sheet. S.

M, Hovis 9-"<l 951
Etching as a Means of Producing Per-

forated Metal Designs 623 623
Etching Brass Name Plates Having
Black Backgrounds 204 Z04

Etching Fluids 1004 684 1004
Etching Knife Blades 213 133 213
Euclid Crane & Hoist Co.:

Electric Hoist 924 028 924
Evans Automatic Tapping Machine.. 753 513 753
Evans, Personal of T 72 48 '72
Evinger. Personal of E. R 250 170 250
Evinger, Obituary of E. R 1010 690 1010
Evolution of a Flat Twisted Drill

l'..int 771 531
E-vhaust Fan. Size of 568 384 568
E.xhibit of Forging Machinery, Na-

tional Machinery Co.'s 69 45 69
Exhibit of Machinery for Preparing
Food 159 103 159

Exhibition Held by the British Ma-
chine Tool Builders' Association.... 505 345 505

Exhibition of Iron* and Machine In-

dustries at Budapest. International 297 193 297
Experience:
Home-made Automobile Making 302 198 302

Experience. Learning by 196 124 196
Experiences of a Young Toolmaker.
The. T. Covey.

1 ...,,. 121 65 121

2 283 147 283
Exports and Imports of Machine

Tools. German 689 473 691
Exports of the United States for 1910.
Imports and 628 628

Exports of Typewriters, Value of 5.59 375 559
Exports Over Imports from the United

States, Excess of 120 120
Express Rates. Reduction of. Richard

J. Donovan 656 440 056
Extension Tool-Holder for the Planer.

Donald A. Hampson 9<l7 Oil 907
Extensometer .' 328 224 328
External Cutting Tools. Douglas T.
Hamilton.

1 343 239 343

2 443 307 443
3 525 305 525

4 643 427 043
5 775 535 775

Extractor. Valve-Stem. Austin G.
Johnson 79

Extrusion Process. Economv of the. . 991 071 991

Eves for Slings. Bending Copper. J.

A. Whitecomb 910 614 910

F

Face Grinder. Diamond Traveling
Head 148 92 148

Faceplate Dog. Hill Holdback and... 995 675 995
Facing and Boring Mill. Burke Ma-

chinery Co.'s 578 394 578
Facing and Tapping Machine, Dreses

DriUing. Boring 740 506 746
Facing and Tapping Machine, Hoefer

Drilling. Boring 141 85 141
Facing Cast Gears. A Tool for, C,

A. Allen 485 325 485
Facing Miter and Bevel Gears, De-

vice for. J. E. Emig 218 138 218
Factory Equipment, Depreciation in

Automobile 533 533
Factory. Substantial Saving Due to

Elimination of Vibration in Con-
crett- ... 7S1

Fairfield. H. P.:
Employment Cards Used in the
Worcester Polytechnic Institute. 560 376 560

Machine Shop Practice—Hand Scrap-
ing 474 314 474

Shop Trucks in the Washburn
Shops 700 700

Falk. Personal of Carl 676 460 676
Famous Mfg. Co.

:

Cabbaging Machine 156 100 156
Fan. Large Buffalo 839 575 839

Fan, Size of Exhaust 508 384 568
Fanrote. Personal of Fay L 33"i 22S 332
Fav & Scott:

Centering Machine 922 626 922
Extension Gap Lathe 22S 148 22S

16 Inch Geared Head Lathe 238 1.18 238
Patternmaker's Lathe 919 023 919

Feeding Mechanism for Bockford
Shapirs 670 4.14 670

Feeds. Speeds and 61<l 420 610
Fellows Cutter. "Ins and Outs of

Gear Hobbing," The, Ralph E,

Flanders "9S 798
ft'iloirs Direct Power Transmission

Co.;
Gearless Variable-Speed Transmis-

sion 073 389 573
Ferguson, Personal of Hardy S 846 5S2 848
Ferracute Machine Co.

:

Electrically-Driven Press 60S 452 668
Heavy Press 674 458 674
Press 422 286 422

Index foi engineering, shop and railway
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572
458
679

Hy.
504
836
674
999

141 221

162
576

81
242
840

150
544
230

3'25

617
485
779

257 393

202 306

426 610

626
513

309
48

4<JS

616
445
72

612
711

203 307

439
322
51U

655
482
7.i«

138 218

7:! l-.".l

249 385

S51 815

136 21li

544 808

75 131

379 S63
880

103 i.-.o

674 994

14

612
711

529

482 6!>S

433

309
161
217
344
515

649
>>
445
241
321
504
755

4S 69

159 2.39

683 1003
384 SC8

550 814

117
570

189
S40

S3S

Eng, Shop. Hy, Eng, Shop, Kv.
Press 504 •"• "- '^— •---- ' - "-•'-- •-• - . • '

Press for Heading Stay-Bolts 836
Punching and Riveting Press 674
Toggle Drawing Press 999

Filament, Scheme for Overcoming
Brittleuess of Tungsten Lamp 221

Filaments in Electric Light Bulbs,
Renewing the

File, Carborundum 242
File Handle, Paper 840
Filing and Indexing of Engineering
Data. Chas. G. -Mahana 544

Filing Machine, Waltham 230
Flie-.Making at a Shettield Works.
Joseph G. Horner G17

Files, A Handle for. C. W. Shelly.. 485
Files. High Speed Steel for Making.
Files. Toolmaker's. History of the
Development of Manufacture in the
United States. E. P. Reichhelem. 393

Finlay, Jack:
Cutting Racks in a Lathe 306

Fire Protection, Economy of Ef-
ficient 610

Firebox Top for Small Locomotive
Boilers, English. Frank C. Per-
kins 626

Firebox, Test of a Jacobs-Shuperl . .

,

Fireproof Qualities of Reinforced Con-
crete 616

Fires, Fighting Forest 445
Fisher, Obituary of Chas, W 72
Fisher. P.-rsimal or Herbert T .".92

Fits—Shrinkage and Forced. William
Ledyard Cathcart.

1 612
2 711

Fixture, A Multiple ,viillliig. Williani
H. Vockell 307

Fixture. A Circular Rack. H. A.
S. Howarth 655

Fixture, Cum .Milling 482
Fixture, Castellalmg 756
Fixture Design, Pertinent Points la

Jig and 218
Fixture Design, I'ertinent Points on

Jig and. i . Cov.-j 129
Fixture Designs, Some Jig and. Ex-
amples from Tool Designing Depart-
ment uf Taft IVinc .\ifg. Co.
Franklin D. Jones 385

Fixture tor Backing-Olf Milling Cut-
ters in the Lathe 815

Fixture for Cutting Worms, Milling.

Charles Wi->l'.w 2I«
Fixture for Machining Steering-

Spindle Balls. J. F. Brigham 808
Fixture for IM-illiiig Ijeveis, An Kf

flcient. Clias. C. Klein 131

Fixture tor the Lathe. A Boring,
Walter J. OlUroyd 563

nxture. Radial Grinding 880
Fixture witli yuick Release, A Mill-

ing. Designer 056 440 050
Fixtures. Improved Meth<jd of Dimen-

sioning Jigs and. Jig and Tool
Designer 120 120

Fixtures, Practical .Method of Dimen-
sioning Jigs and. Edw. .Merj 309

Fixtures, Storing Jigs and 789

I'lxtnres Used in Milling Parts of

Landis Grinders. Some. W, G,
Kevin 29

Flanders, Personal of Ralph E 502
Flanders. Ralph E.

:

Adjustable Die Work on the Ellis

Adding Typewriter 190

Bending Dies for the Ribbon Forks

of the Ellis Adding Tyiiewriter. . 94
Boiler Making at the Juuiala Shops
Cutting an Abnormal Bevel G,ur. . .

:ilo

Ins and Outs of Gear Hobbing 369

"Ins and Outs of Gear Hobbing"

—

A Reply 5*9
"Ins and Outs of Gear Hobbing"

—

The Fellows Cutter 798
Milling and Drilling Oi>eratlous on

the Ellis Adding Typewriter 17

Milling Cutter Practice at the

Juniata Shops
Special Tool Room Appliances in a

Railroad Shop S

Flange, Calipering Over a. George
W. Hurley 570

Flather Planer Co.. Mark:
Tilting Shaper Table 328

Flattery Artistically Applied 648

Flexible Shaft and Machines by
Which It is Made 9j9

Floating Reamer 157

Floor. Baker Bros.' Machine Shop 760
Flooring. Concrete vs. Wood 244
Floor in Machine Shops. Cement 197

Floors. To Prevent Dusting of Con-

crete 6-*6

Flow of Metals under Compression., .>3;J

Fluctuations, .MACHINERY'S Chart
of Trade "'""

Flutes in Worm Hobs, Determining

the Lead of Spiral. G. V. Ander
son

Fluting and Believing Twist Drills,

Data for 797 i97

Fluting Cutters. Convex 01 701

Fluting Machine, Blckford Auto-

matic 828 564 SJS

Fluting Spiral Mills 913 617 913
Fluting Spiral .Mills. William W.
J„hnson 991 671 991

Flux for Aluminum 188 116 188

Flux for Brass Foundry Washings... 157 101 157

Flux for Copper and Brass 207 127 207
Flux, Soft Soldering 289 289
Fly-Wheel, Machining a Motor,
Edward J. Blanchard 97 57 97

Flywheel. Planing a Large. A. Wind 987 667 987
Flvwheels for Internal Combustion

Engines, D. O. Barrett 179 179

editions, inclusive. Page numbers of respective editions in columns headed "Eng. Shop Ry.

205 309
789

13
4U8

29
592

118 190

54

206

84
165
310
369

3S5 569

798

1 17

SO

12

3S6 570

224
432

328
648

033
101
520
164

9J9
157

760
244
197

430 616
.-.:«

401

1

070

564 380 564

797

Flywheels for Rolling Mills, Formnla
for Determining Weight 34

Food. Exhibit of Machinery for Pre-
paring 1.59

Fuote-Burt Co.:
High Duty Drilling Machine 994

Forbes, W. D.

:

Machine-Tool Design 15
Forced Fits, Shrinkage and. William
Ledyard Cathcart.

1 612
2 711

Foreign Trade, Defective Methods of
Acquiring 529

Foreign Trade. Difficulties in Ac-
quiring - 698

Foreman Tinner:
Tinning Cast-iron Crosshead Slip-

pers 619
Porenun 1 Have Worked Foi- I'M
Forest Fires. Fighting 445
Forge and Furnace, Combinatioo 241
Forge, Lucas Brazing 321
Forge, T ool-room 504
Forging .Machine 755
Forging Machinery. National Ma-
chinery Co.'s Exhibit of 69

Forging Machine With Friction Slip

Flywheel. National 239
Forging Presses. Steam Hydraulic. .. .1003
Forging Wrench Jaws. James Cran. 508
Forging Wrenches With a Steam
Hammer, (ieorge Coles 814

Forming Dies— Practical Hints for
Die Makers. Richard L. Brelll 1S9

Forming, and Horn Press, Cutting.. 840
FV>rming Press or Multiple Punch,
Queen City Safety 63

Forming Tools, Calculation of Circular
—With Data Sheet. William W.
Johnson 538

Forming Tools for Screw Machines,
Templet used In Grinding Circular.

F. W. Randall 31H1

Forms and the Use of the Ty|*wrller
In the Drawing Ro<im. Temporary.
Designer **"

Formula for l-oadeil Ring..... 4bO
Formula for .Making Phosphor- Bronze
Castings CO.-.

Formula for Red Metal Couplings
Foriuulns for Welglil ..f (;irder>. Ap-

proximate, Newton Wright
Fortln, B. P.:
ComiMiund Bending Die 909

Foster Co.. The Walter U.:
AH Geared .Mulll Spindle Drilling

Machine *^-

Hydro Pneumneic Drilling Machine. 992

Foster. Harry M.:
Cutting a Keyway In a Small Hole. 134

Foundations. Ultimate Resistance of

Sella and Rocks for 808
Fox Machine Co.:
Fox Machine Co.'s Drilling Machine 154

Koi Multiple Spindle Drilling Ma-
chine •11

Frames bv Plate .Method. Drilling

Adding .Machine Side. A, C, Llnd-

holm 45
rrnnklln Mch. Co.:

Horizontal Boring, Drilling and
Milling Machine 421

Eraser, James:
Dlemakers' Clamp 56

Frasse & Co., Peter A.:
New Store of Peter A. Frasse &
Co T60

Freight Elvators, Worm Gearing Em-
ployed tor. A. P. Eltoft 293

Freight Ixicomotive, A New Electric.

Friction, A Problem In Disk. John
S. Myres 291

Friction Clutch Design, The Prob-

lem of Cone SO-*

Friction Clutch Design, The Problem
of Cone. .\skar Kylln 467

Frlctlonal I.oeklng Device 436

Fries. Personal of A. J 1.'9

Frohman. Obituary of Harry S IOCS

Frontier Iron Works:
High Spi-id Geared 16-Inch Drill-

ing and Tapping Machine 23i

Upright Drilling Machine 924

Frost. Personal of George E 592

Frost, Personal of Harwood 1008

Pnehs, J. A.:
Table for Calculating the Outside

Diameter of Worm-Wheels 600

Fuel for Locom<»tlves. Peat as a 476

Fuess, William:
Cutting Threads Having Fractional

Pitches •''!•"

Fulcrum Stand for the Railway
Shop. Chas. H. Weeks 214

Furnace. Annealing 241

Furnace. Combination Forge and 241

Furnace. Combination Tool-Room Gas. 5S..

Furnace. Oil ^21
Furnaces • ™
Furnaces. Tempering and Hardening. . 08

Furniture. Bending Sheet-Steel for

Metal. K, George Seinnder i-l

Gafkey. E. B.:
Lining Up Shafting 990 GiO

Gage and Pliers, Starrett Radius 413 '277

Gage. Ball-Race. David Melville.... 914 618 914

(;age. Converting a Six Inch Vernier

into a Height. W. C. Betz i:!.-, 77 133

Gage E. G. Smith Co.'s Universal

Angle 2.10 150 230
Gage for Large Work. An Inside

Micrometer. Wm. S. Rowell O:,', 439 655

Gage for Measuring Dovetail Slides.

W. H. Vockell 822 558 822

85
460

421 606
514

88

613 900

.^32

672
492
992

78 134

868

98 154

275 411

285

32

421

50

520 7«0

293
341

291

.S04

467
300
103

157
628
408

422
316

159
1008

2.37

924
S92
1008

607
476

201 397

134 214
101 241
161 241
4<11 5.S,1

2,85 421
570 M40
+4 . 68

990
413



Eng. Shop, R7.
Gage for Tailstock Drilling. Deptb.

\V. S. Leonard ;i1i7 -jci .1H7
Gage, Thread 41'0 2S4 420
Gage. Thread 074 408 674
Gage. Twist Driil SOU 806
Gaj:t*. \ ernii-r Caliper and lleptli i'~o _*st 4'20

Gage with Indicator Attachment,
Depth. Jcthart 4S 24 48

Gages for luspectiug, Height. A. C.
Lindholm 51 27 51

Gages for Small Parts, A System of.

llion 1S5 113 183
Guges for Taper Turning used by the

Bradford Machine Tool Co So3 803
Gages. Iteference Screw. Francis J.
Bostock 41 IT 41

Gap Lathe, Rahu-Carpenter Extension-
Bed 141 So 141

Gang Co.. \Vm. E.

:

Radial Drill 409 273 409
Sensitive Radial Drill with All Belt

Drive 754 514 754
Universal Drill Press Table 235 155 235

Gardner Machine Co.

:

Polishing Stand 923 027 923
Gardner Patternmaker's Disk Grinder,
Work of the 905 609 905

Garrigus .Machine Co., C.G.

:

Surface Grinder 924 028 924
Garrison Foundry Co., A.:
400-Ton Press 603 345 505

Garvin Machine Co.

:

Cylinder Boring and Reaming At-
tachment 924 028 924

Form .Milling and Cam Cutting Ma-
chine 1003 683 1003

Four-Slide Milliug Machine 242 162 242
Four-Spindle Indesiug Attachment. 157 101 157
Internal Grinder 505 345 505
Milling Machine Drive 241 161 241
Motor Driven Grinding .Machines 996 670 996
No. 9 Index Milling Machine 5SS 404 688
So. 22 Plain Milling Machine 920 624 920
Thread -Milling Attachment 421 2S5 421
Trolley Wheel I^the 421 2S5 421
Vertical Spindle Milling Machine.. 229 149 229

Gas-Eugine Cylinder. Grinding. John
P. Winchester 118 118

Gas Engine. Two Stroke Cycle 620 620
Gas Engine Valves. A Tool for Grind-

ing in. Arthur C. Pletz 103 63 103
Gas Engines, Correction on Loss of
Power of 544 544

Gas Engines, Cooling. George J.

Murdock 116 116
Gas Engines Due to Elevation Abpve
Sea Level. Loss of Power in 453 453

Gas Engines in Battleships. Proposed
Introduction of 115 115

Gas Engines. Knowledge needed in the
Over crowded Field of the Manufac-
ture of 641 641

Gas Engines—See also Internal Com-
bustioa Engines.

Gas Furnace, Combination Tool-Room. 585 401 585
Gas Plant, Prayers at Opening of... 539 539
Gases, A Meter for Recording the
Flow of 553 369 553

Gashing Spiral Fluted Hobs. Alpha. 268
Gashing WormWheels 738 498 738
Gasoline Engines at High Altitudes.
Methods of Increasing Efficiency of.

Stanley Gonld 83
Gasoline Motors, Tracy's Testing Base

for 141 87 143
Gear Bosi'S. Change !-"i6 100 136
Gear Boxes. Painting the Interior of. 604 420
Gear Blanks, Machinery Spur 483 323 483
Gear-Cutter. Cincinnati No. 5 Auto-
matic 743 503 743

Gear-Cntters. Annunciator for 549 549
Gear. Cutting an Abnormal Bevel 310 200 310
Gear Cutting Machine. Gould & Eber-

hardt Automatic 404 268 404
Gear-Cutting .Machine. Gould & Eber-

hardt Multiple-Spindle Automatic. 497 337 497
Gear Ciitting .Machine. Newark Auto-

matic Spur 407 271 407
Gear Cutting Machine. Universal
Wood -194 334 494

Gear Hobbing"—A Comment, "Ins
and Outs of. Percy C. Day 487 327 487

Gear Hobbing"—A Rejoiner. "Ins
and Outs of. E. J. Lees 659 443 659

Gear Hobbing"—A Reply, "Ins and
Outs of Ralph E. Flanders 369 3S5 .-169

Gear Hobbing." "Ins and Outs of. . . 47.S .'ILS 47S
Gear Hobbing. Ins and Outs of.

Ralph E. Flanders 369 369
Gear Hobbing Machine—A Funda-

mental Detect. The. George B.

Grant S13 349 813
Gear Hobbing Machine. Barber-Colman

Xo. 12 .. 232 152 232
Gear Hobbing Machine. Cutting Hind-

ley Worm Gearing 916 620 916
Gear-Hobbing Machine. Farwell Auto-
matic 58 3* 58

Gear Hobbing Machine. Gould & Eber-
^

hardt's -'-'- I'*'- ^

—

Gear-Hobbing Situation. An Unusual.
Western Foreman 739 519 739

Gear Hobbing"—The Fellows Cutter,

"Ins and Outs of. Ralph B.
Flanders 79S 79S

Gear. Locomotive Valve 46S 468

Gear. Limitations in Design of the
Herringbone Wust. Percy C. Day. 3S4 S84

Gear. Limitations in Design of the

Wiist Herringbone Gear. Charles
Augustus *..... 270

Gear Milling Machines. Pratt & Whit-
ney Thread and Spiral 491 331 491

Gear" Rolling Machine. Anderson.... 23d loo 23o

Gear Tester. Farwell 132 96 152

Geared Feed for Rockford Drilling

Machine S3S 361 828
Geared Feed for Sibley Drill Presses. 233 153 233

Index for engineering, shop and railway

Eng:.
Gearing. Allowable Load and Ef-

liciencv of Worm. A. P. Eltoft 42
Gearing Employed for Freight Ele-

vators. Worm. A. r. Eltoft 293
Gearing. Interchangeable Involute.

Wilfred U>wls 77
Gearing of Sheet .Metal, Making 802
Gearing. I'uu^ual Forms of 4s6
Gears, .\ Tool for Facing Cast. C.

A. Allen 4S5
Gears, Copper Electroplate for Finish-

ing Highspeed 28
Gears, Death in Unguarded 96
Gears, Design of Automobile Trans-

mission. .M. Terry.
1 73
2 266
3 363

Gears. Device for Facing .Miter and
Bevel. J. K. Emig 218

Gears. Diagram for Finding Cutters
for Bcvil. V. Brockbank 285

Gears. The Hobbing Process of Cut-
ting 951

Gears. Tli.- Setting of the Tabic n hen
-Milling Spiral. George W. Burley. 806

Gears, Use of Cast Nickel Bronze 136
Geier Co., V. A.:

No. 1 Straightening Press 240
General Electric Co.

:

Commutatlng Pole Motor 662
Uei'urdiiig Instrument ."»n4

Regulating Rheostats 502
Speed Controllers 01

Generator. Repairing Journal of a
Direct-Connected. Observer 351

Generators. Oxygen and Hydrogen 10O4
Geometric Tool Co.

:

Bolt Threading .Machine 327
Georger. L. H.

:

.V Combiuation Head for Polishing
and Lapping 135

Collars for Small .Machine Work 303
German Combine to Operate at
Shanghai 546

German Electric Riveting Machine.
Frank C. Perkins 648

German Exports and Imports of Ma-
chine Tools 689

German Machine Tool Exports 425
German Power Transmission 436
Gerry. Obituary of George M 100
Getz. L. J.

:

Expansion Mandrel for Turning
Cones 61

Preventing Dead Centers from Burn-
ing 485

Geuber. Paeschke & Frey Co.:
Accident Preventer, Safety Device

for Punching, Stamping Presses,

etc 629
Gibbs. G. H.

:

Grip Chuck for a Pratt & Whitney
Hand Miller 480

Special Taper-Turning Attachment. 53

Gibs used on Machine Tools. Adjust-

ing Strips or. Joseph G. Horner.. 631

Gilbert & Barker Mfg. Co.

:

Brazing Outfit 241
Gilbert, Harris & Co.: .

Micrometer Caliper lo7

Gilbert, Personal of Lewis R 701

Gilder, Personal of Rodman 701

Gill. Personal of Herman "60

Gilmore, Personal of George 72

Girders. Approximate Formulas for

Weight of. Newton Wright
Glass, William C:
Dimensioning Drawings -19

Glaze, Harry L.

:

The Air-Litt Pump 7.0

Globe Machine & Stamping Co.:

Tumbling Barrel 328

Globe Tilting Sand Blast Tumbling
Barrel ***

Glossary of .\eronautical Terms. L.

R. w. Allison 39

Gold. Alloy of Copper and Aluminum
Nearest Imitation of 31

Gold and Silver Spinning. Chester

L. Lucas ^°'

Gold Wire. The Making of Seamless.

Chester L. Lucas 539

Goodyear, Inc.. Nelson:
Oxy-Acetylene Equipment ^••f

Gorton Machine Co., Geo.:

Cutting Off Machine •• 61

Engraving Calibrated Circular

Scales
Equipment for Engraving Pearl Re-

yolver Handles ._.
"O.

Special Engraving .Machine asi

Gorton. Obituary of William S "bl

Gould & Eberhardt:
.Automatic Gear Cutting Machine.. 404

Bevel Gear Roughing Shaper 99^

Continuous Milling Msichine -tli

Gear Hobbing Machine ^-l-!

Multiple Spindle Automatic Gear-

Cutting Machine «9'

Gould. Stanley: .

.Methods of Increasing Efficiency of

Gasoline Engines at High Am-
tBdes '**

Graduating Machine -. 328

Graduating Tool for Fine Lines, A,

S. J. Putnam 907

Grand Rapids Machine Tool Co.:

Plain Milling Machine 316

Grant. George B.

:

The Gear Hobbing Machine—

A

Fundamental Defect 813

Grant Mfg. & Mch. Co.:

Adjustable Tool-Holder 146
Five-Spindle Rotating-Roll Rivet

Spinning Machines 503

Gray Co., 6. A.;
Variable-Speed Planer Countershaft 669

Greaves, Kinsman & Co.:

Shop, Hy.

18 42

293

588
326

82

480

325 485

12
66

18
96

15- Inch Engloe Lathe
t'lmvwiy. rertnuliiil ut JitliiuH. .

303

138 218

189 285

951

80
806
136

100 240

446
:i44

342
37

602
..U4

502
61

247
684

351
1004

79 i.sa

199 303

546

432 648

473 691
289 425
300
104 100

27 51

325 485

925 629

320 480
29 53

631

161 241

101 157
621 761
521 761
520 760
48 72

88

139 219

720

224 328

569 833

39

15 31

527

539

221 325

37 61

423

418
399 583
521 761

268 404
677 997
2i:i ;{17

142 222

337 497

224 328

611 907

212 316

549 813

90 146

343 503

433 669

Eng,
, 231
MS

Grlbbeu. Walter.:
Cutting an Octuple Thread 008
Taiier Turning on the Bench
Lathe 128

Gridley T'urret Lathe, .Making Ixick-
Ing Bolt Blocks and Spindle Car-
rier tor the. F. H. Humphrey.... 194

Grimshuw, Robert:
Hard ya. Soft Cast-iron Ways for

.Machine Tools 972
Griuder, A Small Bench Surface.
Walter J. Oldroyd 479

Grinder, Cur-Wheel 924
Grinder, Bench and Toolpost 156
Grinder, lirldgeport .Motor-Driven 000
Grinder, Cam and Valve 68
Grinder, Diamond Heavy Disk 139
Grinder, Diamond Traveling.Head
Face 148

Grinder, Die 150
Grinder, Electrically Driven 1003
Grinder for Straight and Spiral Cut-

ters, Cutter 024
Grinder. Uassel Motor Driven 228

Haysradt and Case Wi-t
142

Internal 505
Motor-Driven 675
Motor-Driven Combined

Drill and Dry 923
Piston Ring 157
Pneumatic 505
Portable 074
Rotary Surface 924
Itouliottom Bull Ileuriiig

66
Rowbottom 26-lnch Bali-

Bearing Disk 750
Grinder, Surface 924
Grinder. Surface 590
Grinder. Swinglng-Prame 923
Grinder. Testing a Cylindrical.

Franklin D. Jones 883
Grinder, The .Milling Machine and

the .-,:!«

Grinder,
Grinder,
Grinder,
Grinder,
Grinder,
Grinder,

Shop,
151
ION

Hy.
231

908

128

122 194

Grlliiler.

Tool .

Grinder.
Grinder,
Grinder,
Twist

Grinder,
Grinder,
Grinder,
Grinder,
Grinder,
Disk

Grinder,

Tool and Cutter ioo3
Tool and Surface 504
Universal 241
Valve 421
Vertical Surface 242
Wilmarth S; .Morman Lathe

Center 225
Grinder with Automatic Sizing At-
tachment, Pratt & Whitney 401

Grinder. Work of the Gardner Pat-
ternmaker's Disk 905

Grinders, Bath Improved Duplex In-
ternal 667

Grinding— .\ Comment, The Field for.
John P. Winchester 911

Grinding Adding Machine Side
Frames. A. C. Lindholm 300

Grinding Aluminum Chain-Case Cast-
ings. Disk 758

Grinding Attachment Cam 923
Grinding. Beslv Rotary Process of
Flat Surface 1004

Grinding. Economical Tool Dressing
and. John Brandle 21

Grinding Fixture. Radial 8S0
Grinding Gas-Eugine Cylinders. John

F. Winchester US
Grinding in a Locomotive Repair

Shop. Franklin D. Jones
Grinding in Gas-Engine Valves,

Tool for. Arthur C. Pletz 103
Grinding Large Holes in Cams on

the Heald Cylinder Grinder S29
Grinding Machine, Automatic 923
Grinding Machine. British Automatic
Hob Sharpening and Worm 454

Grinding Machine. Cincinnati Uni-
versal 137

Grinding .Machine. Cylinder 674
Grinding Machine for Grinding
Taper Plugs 924

Grinding Machines, Garvin Motor-
Driven 096

Grinding Ma<'hiiH'. Marliach Polishing
or ". -199

Grinding .Machine. Meiaselhach-
Catucci Hob '.'SO

Grinding Machine. Morse No. 2
Universal 587

Grinding Machine. Narragansett Disk 741
Grinding Machines and Buffers, Val-

ley City 832
Grinding Machines, The Use and

.\buse of. England 910
Grinding Methods. Modern 423
Grinding Mixture, Valve. J. B.
Kemp 57

Grinding of Crankshaft Pins.
Rough Turning vs. Rough. H.
C. Pierle 559

Grinding of High-Speed Steels. Cut-
ting Speeds aud. Wolfgang Koch. 173

Grinding or Polishing Machine. Os-
bom Double-Spindle Ill

Grinding Planer, Springfield-Brandes
Vertical 31

J

Grinding. Precision. W. A. Viall... 349
Grinding Short Tools, Tool-Holder

for al4
Grinding Square Holes. Machine for

C. W. Burton. Griffiths & Co 400
Grinding Stand, Motor-Driven Pol-

ishing and 156
Grinding, The Field for. G. H.
Norton .'{46

319
628
100
450
44
83

479
924
1.-.6

600
68

139

92
100
CS3

148
156
1003

028
148

924
2-28

86
345
459

142
503
675

627
101
345
458
628

923
157
505
074
924

42 60

510
628
406
027

750
924
590
923

883

368
6S3
344
161
285
162

528
1003
504
241
421
242

145 225

205 401

609 905

451 667

615 911

190 300

518
6'29

738
923

l!84 10C4

5 21
S80

118

767

63 103

225
62) 025

454

SI
45S

137
674

028 924

676 996

339 499

130 230

4<i3

301
587
741

5C8 KX2

614
287

• 910
423

33 57

213
243

61S

204

100

242

319
349

914

400

136

Grinding Wheel and Work Speeds. .

.

115
Grinding Wheels. Choice of 923 C20
Grinding Wheels. A Use for "Cup". 3flS 204
Grindstone Truing Device 590 406
Grip. Brayshay's Patent Centering.
Joseph G. Horner 424 288 424

Grover File Co.

:

Bar Truck 31

346

li5
923
3CS
590

208
Guard, Universal Chip 673 457

312
673

editions, inclusive. Pag» numbers of respective editions in columns headed "Eng. Shop Ry."



49 sy

204 308

481
497
224

697
737
328

573
458
348

837
674
508

688
582
48

264
1008
846
72

353
411
476

516
599
692

239
307
365
427
635

343
443
525
643
775

7
67
125
594

23
123
207

967

224
224

328
328

386
91

642
570
147

Eng. Shop. By.
GuUey. Personal of Charles L 84U 582 846
Gun, Wonderful Capacity of Machine. Ill 111
Guns for the New Battleships 894 894
Gwinner, Harry;

Notes on Structural Steel Detail-
ing for Mechanical Draftsmen... 197 197

H
"H" Engine, The. E. W. Crowly. . 703 703
Haberer & Co.'s Works, Automobile
Factory Practice at the. Ktlian
Viall S'J

Hacksaw Blades, Utilizing Old. C.
S. Bourne 308

Hacksaw, Example of Efliciency
and Cheapness of Machine Tools
Shown in New Power 697

Hacksaw Kinks. Jo«l C. Stuart 737
Hacksaw Machine 328
Hacksaw, "Marvel" High-Speed Auto-
matic 837

Hacksaw, Power 674
Hadley, Personal of William 508
Haggas, W. H.

:

English 24 Inch I>athe 262
Hall, Personal of Prank W 1008
Halsey, Personal of Frederick A. . . . 840
Hamersly, Personal of C. M 72
Hamilton, Douglas T.

:

Cartridge Making.
1 513
2 595
3 692

External Cutting Tools.
1 343
2 443
3 525
4 643
5 775

Internal Cutting Tools.
1 23
2 123
3 207

Knurls and Knurling Operations... 858
Thread Rolling 967

Hamilton Machine Tool Co.:
Geared Head Lathe 328
Variable Speed Planer 328

Hammiirstrom, E.:
Hollow Shafts 642

Hammer, Lucas Babbitt 570
Hammer, Massillon Steam 147
Hammer of Fifty Years Ago, A

Drop. H. Terhune 461
Hammer of Fifty Years' Service,
Large Steam

Hammer, Pneumatic Chipping. Day-
ton 745

Hammer, Power 422
Hammer, Steam or Air 241
Hammer, The Man with a 958
Hammer, Variable-Blow Power 827
Hammers. Madiinists' 32.S

Hammond, Edward K.

:

Repairing Lathes and Milling Ma-
chines 899

Hampson, Donald A.

;

A Makeshift Slotting Jig for the
Miller 913

A Motor Car Reiialr Job 131
Extension Tool-Holder for the

Planer 907
Knurling in the .Shaper 49
Making Blades for Inserted-Tooth
Milling Cutters 304

Hand Miller. Grip Chuck for a
Pratt & Whitney. G. H. Gtbbs... 480

Handle for Small Files. A. C. W.
Shelly 485

Handle, Paper File 840
Handles, Equipment for Engraving

Pearl 602
Hand-Taps in Sets. Making 710
Hardening a Hook 701
Hardening High-Speed Steel Tools.

Chloride of Barium Bath Skimmed
in 856 592 863

Hardening Rollers, An Odd Experi-
ence in 912

Hardening Set Screws 630
Hardening, The Use of Barium

Chloride for Heating Steel for 636
Harmon. Personal of Frank C 592
Harriiititon. Son & Co., Erlwin:

16-32-Inch Extension Lathe 577
Multiple Drilling Machine 833

Harris. William H.:
Center Calii>ers 328

Hart. Geo. W.:
The Machinist vs. the Draftsman.. 219

Hart Manufacturing Co.;
Die Stock 674

Hartness Flat Turret Lathe, Shell
Turning Operation in the. Frank-
lin D. Jones 448

Hathaway, (ll>ituary of Kawsoli 332
Hauck Mfg. Co.

;

Portable Heating OutBt 740
Hawley Down Draft Furnace Co.

:

Annealing Furnace 241
Hays, P. B.

;

Method of Drawing Parallel Lines. 50
Method of Making Duplicate

Sketches .301

Automobile Motor-Testing Plant 93
Hays. P. B., and B. B. Cooley;
Drawing-Ro'^ni I''inii|inieut and .\r-

rangement 295
Head for Polishing and Lapping, A
Combination. L. H. Gtiiretr 135

Header, Single-Stroke Open-Die 157
Heading Stav-Bolts, Ferracute Press

for 830 r.72 836
Heads of Departments. A System for

Ixicating. Victor White 362 362
Heald Cylinder Grinder. Grinding

I,arge Holes In Cams on the 329 225 329
Heald. Personal of James N 1008 &S8 1008
"Heat-Black" Finish on Brass. Bronze
and Copper, Production of 30 14 30

Heater. Fuel Oil Locomotive Tire.
Frank C. Perkins 609 425 609

Heating Outflt, Hauck Portable 740 500 740

Index for engineei-iiig, shop

505
286
161

563
224

745
422
241
958
827
328

603 899

617
75

913
131

811
25

907
49

200 304

320 480

325
576

48.-

840

418
710
701

616 912
630

408
636
592

393
569

577
833

224 328

139 219

548 674

228
448
332

500 740

101 241

20 50

197
53

301
93

191 295

79
101

1.35

157

Eng. Shop. By.
Height Gages for Inspecting. A. C.
Liudholm 51 27 61

Height Limit for Juvenile Passengers 392 256 392
Helical Spriugs, The Design of

Grouped. Egbert R. Morrison 530 530
Hendee, I'ersoual of E. X 592 408 692
Hendey .Machine Co.;

Caslellating Fixture 756 516 756
Circular Milling Attachment 756 516 75B
Motor driven Shaper 924 628 924
Quick Threading Attachment 240 160 240
Universal Milling Machine 1O03 683 1003

Henke, Fred

;

Inserting Small Screws 399 263 399
Henry & Wright Mfg. Co.:
Aulomobile .Manutacturers' Ball

Bearing Drilling Machines 62 38 62
Cabinet Uase Krllllng Machine 143 87 143
High-Speed Kadial Drilling .Machine 74; 507 747

Herbert, Obituary of W. H S4S 584 S4S
Herold, Obituary of Perd 848 684 848
Herringbone Gear, Limitations iu De-

sign of the Wust. Percy C. Day. . 384 384
Herringbone Gear, Limitations in De-

sign of the WUst. Charles
Augustus 270

Hesse, Personal of Frederick G 592 408 592
Hetherington, Sidney;
A Dilhcult Taper-Turning Job 484 324 484

Iligbee, .1. F.

;

Valve Grinder 421 285 421
High Speed Steel Tools, Chloride of
Barium Bath Skimmed in Harden-
ing 850 592 850

Highspeed Steels, Capacity of 105 105
Hill Clutch Co.:

Hill Friction Clutch—Smith Type. . 00 36 00
Hill, Herman:
Emergency Brake Mountings for
Automobile Trucks 88 86

HiU Mfg. Co., M. B.;
Holdback and Faceplate Dog 995 675 995

"HtU Shops," Electric Railway Sys-
tem at 376 370

UUliard Clutch & Mch. Co.:
Friction Clutch 421 285 421

Hindiey Worm-Gearing on S. & S.
Gear Robbing Machine, Cutting 916 620 910

Hinges, Tools for .Making Small. De-
signer 608 424 608

Hint for the Shop, A Helpful. H.
Terhune 653 437 653

Hints for liiemakers. Practical.
Richard L. Breul.

1 46

Eng.

337
426 290 426

. 506 348 508

454

162 232

142 222

569 385 669

951

519 759

46
117 160

Hints for Draftsmen. Practical. G.
G. Dana 188 116 188

Hisey Wolf Machine Tool Co.:
Electrically Driven Grinder 1003 683 1003

History of the Westiughouse Air
Brake

Hoagiand, Personal of F. O
Hoagiand, Personal of F. O
Hob Grinding .Machine, Meisselbach-
Catucci 230 150 230

Hob. Relieving a Worm Gear 913 617 913
Ilob Sharpening and Worm Grinding
Machine. British Automatic 454

Ilobblng"—A Comment, "Ins and
Ouls of Gear. Percy C. Day 487 327 4S7

Ilobbing"—A Rejoinder, "Ins and
Ouls of Gear. E. J. Lees 659 443 659

Ilobbing"- -A Reply, "Ins and Outs
of Gear. Ralph E. Flanders 569 385 569

Hobbing Attachment, Woim-Wheel. . . 834 570 8;i4

Hobbing," "Ins and Outs of Gear... 478 318 478
Hobbing, Ins and Outs of Gear.
Ralph E. Flanders 369 369

Ilobbing Machine—A Fundamental De-
fect, The. George B. Grant 813 649 813

Hobbing Machine, Barber-Colman No.
12 Gear 232

Iloltbing Machinee. Gould & Eber-
hardt's Gear 222

Ilobbing Process, A Friendly View
of the

Hobbing I'rocess of Cutting Gears,
The 951

Ilobbing Situation. An Unusual Gear-
Western Foreman 759

Hobbing Small Worm-Gears on a
Drill Press 460

Ilobbing"—The Fellows Cutter. "Ins
and Outs of Gear. Ralph E.
Flanders 798

Hobbs, Obituary of Lieut. -Col.
Frank E 761

Hobby—The Human Safety Valve,
A • 558 374 558

Hubs, Determining the Lead of Spiral
Flutes in Worm. (;. \'

. .\ndersi.ii. . .".CI 3S0 304
Hobs. Gashing Spiral Fluted. Alpha. 268
Ilodsou. Personal of George E 592 408 592
Iloefer Mfg. Co.:

Drilling. Boring, Facing and Tap-
ping Machine 141

Two-Spindle Boring .Machine 499
Hoffmann. William P.:

Stock Rack 220
Hoist, Chain 328 224
Hoist, Ebctric 924 028 924
Hoists, Air Required for Pneumatic. 357
Holdback and Faceplate Dog, Hill... 993
Holder, A Cheap Drill 220 140
Holder, A Revolving Turret Drill-.
Charles Weslow 4S0 320 4S0

Holder, Almond Tool- 588 404 688
Holder, Badge Telescoiiic Oilstone... 669 4.'i3 0(i!l

Holder, Cleveland "Silent" Die- 503 343 503
Holder for the Tool-Room, Convenient
Check 564 380 564

Holder. Tool 504 344 504
Holders for Screw Machine Chucks.. 863 601 858
Holes. Boring-Dimensions for Large
Threaded. T. Barton 484 324 484

Hollow-Handle Cutlery. Robert S.
Brown 796 796

Hollow Shafts, E. Hammarstrom 642 642
Home! How to Make Money at Colt 425 009
Ilomewood. John:
Abuse of the Three-Jaw Universal
Chuck 306 202 306

460

798

521 701

85 141
339 499

140 220
328

357
675 993

701
508

840

67
872

Hood. Personal of David M . . .

.

Hook. Hardening a Peculiarly Shaped
Hooper, Personal of William H
Hopewell Bros.

:

The Vibracator or Sound Intenslfier 923
Horn Press. Cutting, Forming and.
Horner, Fred;

.Method of Preparing Tracing Cloth
Types of Milling Machine Braces.

Homer, Joseph G.

;

Adjusting Strips or Gibs Used on
Machine Tools 631

Brayshay's Patent Centering Grip. 424
Clamping and Locking Devices Ap-

plied to Muihine 'J'.uls 2.". 1

File Making at a Sheffield Works. . 617
Machine Stops, Trips and Reversing
Mechanisms 1

Horsepower from Dvnamometer Tests,
Calculating.—With Data Sheet 965

Horsepower of Steam Engines.—With
Data Sheet. C. C. Carlss 702

Horsepower. 'l-.i\ on .\utoniobil s a<'-

cording to 268
"Horsepower Required to Compress
Air"—Correction 368

Horsepower Required to Compress
Air.—With Data Sheet. J. William
Jones 287

Hosford, Personal of Chester B 159
Hosmer, Personal of E. C 608
Hospitals in .Manufacturing Plants,
Emergency 703

Hovls. S. M.;
Estimating Stock for Screw Ma-
chine Products 951

Stock-Kee[dng 452
Howarth. H. A. S.:
A Circular Rack Fixture (K>5
A New Circular-Arc Ellipse Con-

struction 645
Hoysradt & Case;

Hoysradt & Case Wet Tool Grinder. 142
Hubert, Personal of W. R 676
Huddle. D. P., Jr.;
Drawlug-Board for I^rge Drawings. 56
Tracing Through Thick Paiier 220

Hughes. Frederick:
Square vs. Spilned Change-Gear
Shafts 216

Hughes. Personal of Frederick 846
Humphrey, P. R.

;

Making Ixicking Bolt Blocks and
Spindle Carrier for the Grldley
Turret Ijlthc 194

Hunt, Jr.. Personal of David 426
Hunt. Obituary of Charles W 761
Hunt. Personal of R. H 930
Hunter. Personal of .\. C 592
Hurbut-Rogers .Machine Co.

:

Culling OIT Machine 7.'i6

Ihissey. Personal of L. F 676
Huston. I'lTsonal of F. p .".its

Httttner. Personal of G 676
ll.vdraullc D.-vlce for |-ullliie Slides
when Scraiilng, Pneunialic

Hydraulic Press, Watson-Stlllman
Hydraulic Press, Watson-Stlllman
Hydraulic Turldnis. R.i-ord Eltlciency

of
Ilydrttgen Generators, Oxygen and

Shop.
40.S

B27
676

288

103
348

By.

701
508

92::

840

57
872

631
424

617

965

702

287
160
608

951
452

655

645

6.-rl

752
833

118
.1004

Idle, Personal of John R 761
Illon:

A System of Gages for Small Parts. 185
Imports and Exports of the United
Stales for lOlii 628

Imiiorts of Machine Ttnds. German
Exports and lisO

Inch Marks Placed Over Decimal
Point by Government Ordinance.... 296

Indirect Customer. The 866
Index .Milling .Machine, Garvin No. 9. .'i88

Index Plates. Drilling 846
Index to MACHINERY 32
Index Wheel. Amateur's Method of
Making an 362

Indexing .Vtlachmeut. Four-Sptndle. . 157
Indexing Books. Some Suggestions for.

Jolin S. Myers 341
Indexing Books. Some Suggestions

for. L. R. W. Allison 60.',

Indexing in Degrees. Plate for 55
Indexing of Engineering Data. The

Filing and. Chas. G. Mahana .144

Indexing System. A ('oiivonieiit Tool,
Indicator .\ttachment. Deiith Gage
with. Jetlmrt

Indicator for Truing Work. Rex Mc-
Kee .>67

Indicator. Txxlge & Shijiley Thread ."113

Inillcator. Test 7150

Indicator. The Wolfe Thread Test... 143
Industrial Accidents and Employers'

Liability 204
Industrial Safety Association Oil
Industries. Statistics on .SOS

Information What v\in't 971
Ingle Machine Co.:
Gear Tooth Chamfering Machine... 24t?

Ingram. C. W.:
Steam Engine Emergency Repair
Job

Injury from Drafting, Physical. L.

R. W. Allison
Inspirators., Repairing. Operating and
Caring for. M. H. Westbrook

Instruction. Need of Practical Ap-
prenticeship 7S3

Instrument. Recording 304
Interchangeable Parts. A System for
Assembling Small 409

Internal Combustion Engines to Re-
move Carbon Deposits. Dismantling

Internal C^jmbustlon Engines, Fly-
wheels for. D. O. Barrett 179

Internal Cutting Tools. Douglas T.
Hamilton.

1

187

7X'-.

86
400

32
140

1.10

582

122
290
.'.21

634
408

516
460
:us
400

434
512

142
676

66
220

216
846

194
426
761
930
692

7.'-.6

676

6."io

762

084
lis

1004

521 701

113 185

628

473 Ull

192 296
602 .S<ki

404 5RS
682 840
16 32

362
101 167

381 665
31 5S

544
4S9 729

48 24 48

.383 667
209 313

266
611

544 ras
974

IC,2 212

187

735

77

783
344 504

115

49.-.

23 7 23
V.>3 67 123
207 127 207

I way editions, inclnsive. Page miiiil)ei's of respective editions In columns beadol "Ktig. Sliop Ry."
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£d^. Shop,
luteroal. Grinders. Bath Improved
Duplil OCT 451

lutvrnational Macbine Tool Co.:
•Libby" 18 Inch Tmret Ijlthc 741 501

Interuational Ox.vgen Co.:
Os.vgen aud Hydrogen Generators. .lOW 684

Internationa) Railroad .Master Black-
smiths' Association Convention.... 7<> 4G

Inventions. The Status of Process. E.
D. Sewall 10

Inventor. An Exjiert Machinist aud
Enterprising. Frank Richards 737 497

Involute (Icariiig. Interchangeable.
Wilfred T.ew is 77

Iriiliuni. I'tatiniini vs. I'tatinum '.iS.'> 189
Iron vs. Hard Iron for Machine

Tools, Soft 951

Hy.

607

741

1004

70

.S2

2sa

3.->l

16o

Jackman, Personal of David E 761 521 761
Jacks. I'ianer aud Shaper.—With
Datasheet. H. E. Wood 119 119

.Tacobs-Sbupi-rt I'iri-ln.x, Test of a.. ^t->

Jaeger & Sword Mfg. Co.:
Mandrel 504 344 B04

Japan. Electrical .Machinery Imparted
by 343 239 343

Japanese lacquer 567 383 5(i7

Jaws for Gears, Chucks. Jig and
Tool Designer 56 32 56

Jaws. Lathe Chuck.—With Data
Sheet. Frank H. .Majoh 450 450

Jenness, Personal of Chas. H 250 170 250
Jessup. Jr.. George N.:

Quick-Acting Wrench 6S 44 68
Jetbart:

Depth Gage with Indicator Attach-
ment 48 24 4S

Out-of-Date Die Making Methods... 112 112
Punch and Die for Biankiug and

Piercing Paier and Ebonite 818 554 SIS
Recessing Tool-Holder for Screw
Machines 303 199 303

Jewelrv. Tools and Dies Used in the
Manufacture of. Chester L. Lucas. 181 109 181

Jig, Adjustable Drilling aud Counter-
boring. New Haven 561 377 561

Jig. An Efficient Circular Drill. John
W. Brandle 479 319 479

Jig and Fixture Design. Pertinent
Points in 218 138 218

Jig and Fixture Design, Pertinent
Points on. T. Covey 129 73 129

Jig and Fixture Designs. Some. Ex-
amples from Tool Designing De-
partment of Taft-Peirce Mfg. Co.
Franklin D. Jones 385 249 385

Jig and Three-Spindle Tapping Ma-
chine. Hockford Universal 575 391 575

Jig and Tool Designer:
Chuck Jaws for Gears 56 32 56
Improved Method of Dimensioning
Jigs and Fixtures 120 120

Motor Assembling Stand 103 63 103
Time-Saving Method for Duplicating
Work 484 234 484

Jig for the Miller, A Makeshift Slot-

ting. Donald A. Hampson 913 617 913
Jig Order. Drawing and 521- 361
Jig, Wood & Spencer Standard Drill-

ing and Reaming 575 391 575
Jigs and Fixtures. Improved Method

of Dimensioning. Jig and Tool De-
signer 120 120

Jigs and Fixtures, Practical Method
of Dimensioning. Edw. Merz 309 205 309

Jigs and Fixtures. Storing 789 789
Jigs, Clamping Planer Work and Bor-

ing. Ethan Viall 284 188 284
Jigs. Use of Fluted Reamers in 658 442 658
Job. That New 280 184 280
Johnson. J. William:

Drop-Forge Die-Sinking.
1 .... 851 587 860
2 944 648 944

Johnson, Obituarv of Alonzo H 761 521 761
Johnson Rule Mfg. Co., E. P.:
Comhinatinu Rub- 15G lOT 1.58

Johnson. William W.:
Calculation of Circular Forming
Tools—With Data Sheet 53S .=>3S

Fluting Spiral Mills 991 671 991
Milling Screw Machine Cams 354 354

Johnson, Austin G.:
Printing Through Thick Drawing
Paper T 50 26 50

Valvi -Stem Extractor 79
Joint. Sectioning a Welded 943 647 943
Joint. The T'niversal. Alton I.. Smith. SSI 881
Joints. Bad Practice In the Use of

Universal 32 16 32

Jones. Franklin D.

:

A Large Tool-Room and its Sys-
tem—Mi-tbods Employed in the
Toolmaking Department of the
Taft Peirce Mfg. Co 271 175 271

Grinding in a Locomotive Repair
Shoii 767

Repair Work in a Modern Locomo-
tive Shop,
1 851

2 ;;.'.." 935
Shell Tiirning Operation in the
Hartness Plat Turret Lathe 448 448

Some Examples of Modem Die
Work 471 311 471

Some Jig and Fixture Designs

—

Examples from Tool Designing
Department of Taft-Peirce Mfg.
Co. 385 249 S85

Testing a Cylindrical Grinder 883 883

Jones. J. William:
Air Compressor Design 790 7»u

Horsepower Required to Compress
Air—With Data Sheet 2Si -S.

Jones, Personal of IT. G. 426 290 426

Jolt Ramming Machine 241 161 241

Jolt Ramming Machine. Muniford
Core-Bench o**" 576 840

Joslyn, Obituary of M. M 160 104 160

Index for engineering, shop and railway

Eng. Shop, By.
Journal of a Direct-Conuected Gen-

erator. Repairing. Observr 351 247
Journals, Tests of Bearings and 527 307
Juniata sliops. Boiler Making at the.

Ralph K. Flanders
Juvenile Passengers, Height Limit

for 392 256 392

K
Kane & Roach:
Automatic Shears 50.'i

^'haniirling .\lacliiuf c.s

Large Radial Drill 92.".

Kaup, Personal of W. J sto
Kearney & Trecker Co.;

Detail Drawing Practice 600
.Machining a Milling Machine Col-
umn (JS3

Painting Milwaukee Milling .Ma-
chines 087

Keefer. Obituary of Samuel H 1010
Keith. Personal of Gordon C 840
Keith. Personal of Robert U 332
Keller Mechanical Engraving Co.:
Engraving Machine 68

Kelley. J. T.

:

Ellipsograph 420
Kelly Reamer Co.

:

Floating Reamer 157
Kemp. J. B.

:

tiriTuling .Mixture. Valve 57
Compound for Leaky Pipe Connec-

tions 57
Compound for Creaky Springs 57

Kempsmith Mfg. Co.:
New Plant of the Kempsmith Mfg.
Co 555

Kendall. Floyd W.

:

Computer for .Addition and Sub-
traction of Fractions 835

Kenwortby. Personal of Charles F.... ItW
Kennedy, Personal of James M 508
Kenyon, Fred G.:
Drawing Taper Pins and Flat-
Head Screws 220

Kern Machine Tool Co.

:

Improved Upright Drilling Machine. 152
Keys from Shafts and Pulleys, De-

vice for Removing S5S
Kevseater, Portable Haud-Operated. . 923
Keyseater, Portable Shaft 923
Keyseater, Vertical 674
Keyseating Large Shafts. John Reid. 399
Keyway in a Shaft, Milling—Machine
Shop Practice 297

Keywav in a Small Hole, Cutting a.

Harry M. Foster 134
Kevwavs in an Automatic Screw Ma-

chine. Cutting. S. N. Bacon 281
Keywavs on the Strength of Shafts,
The Effect of 359

Killing's Molding Machine Works, E.

:

Molding Machine 329
Kinckiner & Scott:
Screw-Driver 421

King, Charles R.

:

Cylinder Arrangement of the Baltic
Type Compound Locomotive

French Express Locomotive with
Marine-T.vpe Motor-Tube Boiler.

.

Influence of Steam Pressure on Lo-
comotive Efficiency

New Baltic Type, Compound, Super-
Heated Steam Locomotives

King -Machine Tool Co.

:

Annunciator for Gear Cutters 549
Kinney Mfg. Co.:

Circulating I'ump for Cutting
Fluids 1003

Kirkman. W. J.:

A Shell-Heading Die 984
Kishi. Personal of "K 250
Klssick. Personal of J. W S48
Klein, Chas. C.

:

An Efficient Fixture for Drilling
Levers 131

Klindworth, John L.

:

A New Circular .^rc Ellipse Con-
struction 817

Knecht Planer Co.

:

Planer 242
Knapp. Edwin J.:

Rail Fastenings for Crane Runways. 733

Knife Blades. Etching 213
Knife Edge Square. The Making of a.

T. Miller 519
Knife-Edge Square, Making a. C. H.
Wilcox 645

Knife Sharpener. A Handy 566
Knight Machinery Co.. W. B.

:

Milling and Drilling Machine nSO

No. 1 Drilling and Milling Machine. 151
Knight's Slide-Valv.- M..ti.r 978
Knowledge. Applying Scientific 536
Knurling Attachment 840
Knurling In the Shaper. Donald A.

A. Hampson 49
Knurling Tool. Miller Tool Co.'s 150
Knurls and Knurling Operations.
Douglas T. Hamilton S.jS

Koch. Wolfgang:
Cutting Speeds and Grinding of

High Speed Steels 173
Koester. Personal of Frank 72
Koester. Personal of Prank 592
Kolesch & Co.:
The Calcnilgraph or Colyer-Noyes

Slide-Rule 139
Kunze. Arthur P.:

A Collection of Piercing Punches
Used in Die Making 987

Kwartz. E.

:

.\ntomatic Countersinking Machine. i>.>o

Kylin. Oskar: „, . ,.

The Probem of Cone Friction Clutch
Design **''

345
44
029
.•»S2

005
us

925
846

410 604

467 683

471
I'.UO

582
228

689
11 110

846
332

44 68

484 420

101 157

33 57

33
33

57
57

371 555

571
lo4
348

835
1«0
BOS

140 220

96 152

594
027
627
458
263

923
923
674
399

193 297

78 134

185 281

359

225 329

285 421

432

177
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Eng:. Shop,
Lac'juer. Ja|):in('se 567 383
Lagemaim Brus. Co.

:

liydruullc WUtel I'ress 241 161
I agtratil lu a Uustliut; »bu[i 778 5^
I^kc, 13. v.:
Slrenglb of Steel Castiogs 634
Tbe Desigu ot Die-Custiiig Macbiucs—Alloys for Pressure Castiogs.. 880

Laktf, PtThunal of E. F 508 348
l.ainb Electric Co.

:

Lamb Portable Eleotrlcally-Drlveo
ItaiUul Drill 673 457

l.aiuurc'uiix, C^trvvlu:

Device tor ItemuvlDg aud Replac-
liig the Dividing iiead uf a .utll-

ilig Mueblue :t(l."i

Head uf a Milling Macbliie 303
Laiup-Ulas3 Uetalning King, Pre^s
Toola for Making Autotoublle.
Aron Lawrence 9S5

Lamp Guard, Loxon Retlector 420

083 1003

664 984
170 250
584 848

75 131

553 817

162 242

493
133

733
213

359

429
382

645
566

406
95
63S

576

590
151
97S
536
840

25
94

49
150

48 72
408 592

83 139

667 987

437 0.13

Hy.
OUT

634

886
508

201
210

30.-.

305

665
:84

985
420
485

1001
584

29

923

767

988
394

831
838

Lamps, Saving hy Use of 'ianlalnuj.. 485 32.'i

I.Andis Machine Co.:
Bolt Thre:iding Machines 1001 681
Solid Adjustable Die-Head 584 400
Stationary DieHead for Pipe
Threading 66 42 66

Laudis Tool Co.. Practice of the.
Testing a Cylindrical Grinder.
Franklin D. Jones 8S3 883

I.andis Tool Co.. Some Fixtures Used
in Milling Parts of. W. G.
Nevln 29 13

Landis Tool Co.

:

Cam Grinding Attachment ... . 923 629
Grinding in a Locomotive Repair

Shoo. Franklin D. Jones
Lang, Frank

:

Backing 0«r a Left Hand Tap 9S8 608
Turning Rubber Washers 39* 258

Lang Co,, G. R.:
Lang Vertical Milling Attachment.. 831 567
Lang Tool Holder 838 574

Lang, Louis F.

:

Simple Tables for Calculating Cir-
cumferences and Areas of Circles. 55 31 55

Langelier Mfg. Co.:
.Automatic Indexing .Multiple Drill. 590 406 590
Multiple Spindle Drilling Machine.. 421 285 421
Semi-Automatic Rivet Drilling Ma-
„ eblne 933 073 993
Swaging Machine with a Pneu-

matically Operated Holder 839 575 839
Lansden Co.:
Shop Truck 590 406 590

Lapland Railway, Electrification of
the 115 115

La Pointe Standard Round-Cornered
Square Holes, Table of 478 318 478

Lapointe Machine Tool Co.:
Adjustable Reamer 241 161 241
Keyseater 674 458 674

Lapointe. Personal of Frank J 1008 688 IO08
Lapointe, Personal of J. N 1008 688 1008
Lapping, A Combination Head for

Polishing and. L. H. Gi-orger l.t.'

770 530

455

347

397

628
559

Labor iJiw of New York. Amend-
ments to the 119

Lard Oil as a Cutting Lubricant
La Salle. Edmund B.

:

Maximum Centers of Beams for
Steel Tank Bottoms 930 634

La Salle Mch. & Tool Co.:
No. 4 Single-Action Open-Back
Power Press 147 91

Lathe. A Boring Fixture for the.
Walter J. Oldroyd 563 379

Lathe, Acme Combination Turret.... 496 330
Lathe and Attachments, Remington
Bench 671

Lathe and Equipment, Le Blond
Heavy-Duty Crankshaft 748 508

Lathe Attachment for Turning Cir-
cular Form Tools 819 555

Lathe Attachments for Turning
Spherical Segments. Ethan V'iail . 507

Lathe. Bardons & Oliver Motor-
Driven Geared-Head Turret 581

Lathe Beds and Double Back-Gears

—

A Comment. Racquet 537
Lathe. Buffing 924
Lathe, Bullard Vertical Turret 823
Lathe Carriage"—A Correction, "A

Micrometer Stop for the 507 347
Lathe Carriage. A Micrometer Stop

for the. A. J. Petersen 395 259
Lathe Carriage Gear, Application of

Ball Bearings to. Racquet 290
Lathe Center Grinder. Wilmarth &
Morman 225 145

Lathe, Centering Tool for the 748 308
Lathe Chuck for Turning Oval or
Round Work, .Moller 323

Lathe Chuck Jaws. Frank H.
Mayoh 450

Lathe Chucks, Care of. Charles
Doescher 484

Lathe. Cincinnati 20-Inch Heavy-
Duty Pulley 746 506

Lathe. Cutting Racks in a. Jack
Finlav 306 202

lathe. Davis 20 Inch Turret 664 448
Lathe Design. Comparisons between

English and American 10
Lathe. Development of the 47 23
I..athe Dog with Non-Protruding Set-
Screws 648 432

Lathe Draw-In Attachment and
Spring Collets 416 2S0

Lathe. F.nglish 24-Inch. W. H.
Haggas 262

Lathe. Fay & Scott Extension Gap.. 228 148
Ijithe. Fay & Scott 16 Inch Geared
Head 238 158

Lathe, Fav & Scott Patternmaker's.. 919 623
Lathe. Fifteen-Inch 674 458
Lathe. Geared Head 328 224
T.athe. Greaves. Kinsman 15-Inch
Engine 231 151

Lathe. Harrington 16-32-Inch Exten-
sion 577 393

Lathe in the World made by Ernst
Schiess. Largest 650 4.34

Lathe. Leveling a Heavy. H. M.
Wood 215 135

Lathe. "Llbby" IS-Inch Turret 741 501

219

324

563
496

671

748

819

507

581

537
924
823

507

395

290

225

748

323

450

484

746

306
664

13
47

648

416

264
228

238
919
674
328

231

577

650

oi.";

741
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& Shipley Special
Eng:.

Lathe. Lodge
Drilling -^z'l

Latiie, Making- Ijocking Bolt Blocks
and Spindle Carrier for Gridley
Turret. F. B. Humphrey .' 194

Lathe, Monarch 16-Inch Engine 2'-iO

Lathe, Morris 20-Inch Cone-Head 495
Lathe, Motor Drive for Barnes Slid-

ing Extension Gap 502
Lathe Practice, Development in

Lodge & Shipley : 801
Lathe, Precision 756'

Lathe, Kahn-Carpeuter Extension-
Bed Gap 141

Lathe, Rahn-Larm<m Gap 921
Lathe. Keboring Large Wheels on a
Small 400

Lathe, Robbins 16-Inch Pattern-
makers' 498

Lathe, Rockford 15-Inch 239
Lathe, Schellenbach Geared Head 413
Lathe, Seneca 14-Inch Quick-Change
Feed Engine 322

Lathe, Trolley Wheel 421
Lathe, Truing up Work in the.

Charles Doescher ' 29G
Lathe Turning Tools. Acme Turret.. 24(i

Lathe, Turret 925
Latlie. Willard High-Power 13-Inch

.I^f"^^-
—

—

^5^

Lathe
for

Lathe
for.

Lathe

Work, Automatic 473
Work, Improvea Angle-Plate

S17
Work. Improved Angle-Plato
C. R. Barton 30C
Work, Ornamental. John

Shop Ry.

1-17 227

122
1.59

335

194
239
495

342 502

516
801
756

85
625

141
921

2C4 400

3:!S

159
277

49S
239
413

218
285

322
421

192
160
629

298
240
925

40
313

64
473

533 817

202 306

w.
-Ma-

S.

269

47
579
826

Peddle
Lathe Work. Some Points

chine Shop Practice.
Leonard

Lathes, American HlEh-Dirt.v

Lathes, American High-Duty
Lathes and Milling Machines, Repair

ing. Edward K. Hammond 899

Lathes, General Application of Spring
Chucks to • • TSS

Lathes. Motor-Drive tor Seneca Falls

Speed and Wood-Turning 151
Lathes. Reed Heavy-Duty 496
Lathes. Turret and Turret Slide for

Morris 4-0
Launching of the "Olympic" 246
Law of New York, Amendments to

the Labor 1^9
Lawrence. Aron:
A Device for Laying Out Cams 989
Press Tools for Making Automobile
Lamp-Glass Retaining Ring 985

Laying Out Angles. Accurately 822

Laving Out Blanking Dies to Save
Metal. Charles Doescher 302

Laving Out Cams, A Device for.

Alfred Laurens ?89
Lavman, Personal of H. B o08

lea. B. S.: „ .

Combination Vertical and Horizon-

tal Milling Machine 924

Lead as a Lubricant. Oxide of. John
B. Sperry • • • ='"

Lead of Spiral Flutes in Worm Hobs.
Determining the. G. V. Anderson

. . -'M

Leader Foundry & Machine Co.:

Power Presses '04

Learning by Experience 198
Leathers. Increasing Durability of

Well-Plunger. John B. Sperry 57
Leaving Tools Around 343
Le Blond Machine Tool Co.. R. K.:
Heavy-Duty Crankshaft Lathe and
Equipment 748

Tests of Bearings and Journals. . . . o27
Ijces. E. J.:

"Ins and Outs of Gear Hobblng —
A Rejoinder b;>9

Leonard, Personal of Walter OOS
Leonard, W, S.:
Depth Gage for Tailstock Drlllmg.. 397

Disabled Drill Shanks and Sockets. 657
Machine Shop Practice—Some Points

on Lathe Work 47
Lettering. Method of Laying oft Lines

for. E. J. G. Phillips 562
Lettering Triangle. A. C. Cochran.. 56

Leveling a Heavy loathe. H. M.
Wood ; ^'^"

Levers, An Bfticicnt Fixture for

Drilling. Charles C. Klein 131

Levers. "Pitching the Pivots" in

Weigh- 310
Tjow-is. Wilfred;

,„

Interchangeable Involute Gearing... i7

Liability. Industrial Accidents and
Employers' 264

"Llbby" IS-Inch Turret Lathe 741
Lichtenberg. Personal of B -846

Lighting. Notes on Drafting-Room... 463
Limitations of the English Language.
Lindholm, A. C.

:

Blanking and Shaving Dies for

Type-Setter Fork 770
Drilling Adding Machine Side
Frames bv Plate Method 45

Grinding Adding Machine Side
Frames 300

Height Gages for Inspecting. 51

Making Adding Machine Stops 214
Liner, Improved Hydraulic Cylinder.

H. B. Wood 135
Lines for Lettering. Method of Lay-

ing off. B. J. G. Phillips .562

Ijlneshaft Vibration. Elimination of. . 708
Lining Up Shafting. B. P.. Oafkcy.. 990
Linings, Recent Tests of Machinery
- 903

47
379

23
395
562

003 899

793

95 151
336 496

284 420
166 246

119

669 980

665
538

669 9S9
348 508

628 924

33 .57

3S0 564

344 .504

124 196
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Motor-Driven Grinder, Bridgeport.... 606 450 666
Motor Driven Machinery, Wiring on.

R. S. Watson 165
.Motor. General Electric Commuta-

ting-PoIe 447 663 447
Motor. Knight's Slide-Valve 978 658 978
Motor Supports. ITlectric. J. H.
Carver 639 639

Motor-Testing Plant. Automobile. F.

B. Hays . 93 53 93
Motor. ITie .Manufacture of a Direct-

Current. A. M. MacFarland 952 9.52

Motor, Westinghouse Alternating Cur-
rent 668 452 668

Motors, Causes of Breakdown of Dy-
namos and 470 470

Mountain Rope Railway. A Unique.
Frank C. Perkins 781

Mounting Blueprints 310 206 .31(1

Mounting Blueprints 483 323 4S3

Mounting Blueprints. F. A. Dew... 483 323 483
Mounting Blueprints for Shop Use. _ _ , .._
Designer 56.i 381 i)6.>

Mounting Blueprints. P. F. Lueth. . . 483 323 483
Mountings for .Automobile Trucks.
Emergency Brake. Herman Hill... 88 86

Muehlmatt. Adolph: ^
Chuck Mechanism 756 .ild i.iO

General Application of Sp r i n g
Chucks to Lathes 793 .93

Mueller Machine Tool Co.:
Testing Stand 792 792

MultipIePitch Worm. Cntttiiig a 480 320 480
Multiple Plunger Press. The. Charles _
Doescher .T 975 655 975

Midtiple Press. Standard Special 585 401 58..

MuItlple-SpIndle Drilling Machine,
Fox 411 2i.-i 411

Multi-Tubular Boilers of the Ma-
rine Type. Design of—With Data
Sheet " T83 7.83

Mumford Molding Machine Co.:

Core-Bench Jolt-Ramming Machine. .840 5.6 840

Munns, Personal of Leonard 420 200 4'20

Mnnzner. Max:
Micrometer for Reading Directly
Various Systems of Measurement.. 55 31 ....

Muichev Machine & Tool Co.:

Pipe-Threading Machine ... 840 ..70 • 840

Miirdoek. George J.:

Cooling Gas Engines HO lH'

Murrav. G.

:

.A Toolmaker's Tan Wrench 54 30 o4

Setting Screw Machine Stops 299 19o 299

Muscles and Mind, Education of 190 124 190
Mvers. .Tohn S.

;

,^,
A Problem in Disk Friction 291 291

Some Suggestions for Indexing
Books 341 2.17 .541

• The Procrastinator 309 205 30(.

What is a Machine Tool? 986 600 981.

N

Name Plates having Black Back-
grounds. Etching Brass 204 204

ions In columns headed "Eng. Shop Ry."



„ ,
Eng-. Shop. Ky.

Napier, Personal of Charlos 676 460 676
Narrflgansett Machine Co.:
Disk Grinding Machine 741 501 741

Nash Engineering Co.

:

Hydraulic r'ni-nmatic Pump 674 458 674
National-Acme Mfg. Co.:

National Acme Opening Die 825 661 825
National Association of Manufactur-

ers' Convention 844 580 844
National Machine Recorder Co.:
Machine Recorder 242 162 242

National Machine Tool Builders' As-
sociation. Annual Convention of the 246 166 246

National Machine Tool Builders* As-
sociation Convention 844 5S0 844

National Machinery Co.:
Exhibit of Forging Machinery 69 45 69
Forging .Aiachine with Friction Slip
Flywheel 239 159 239

National Semi-Automatic Nut-Tap-
pinff Machine 838 574 838

Thread Rolling Machine 422 286 422
National Metal Trades Association
Annual Convention 760 520 7C0

National Metal Trades Asssoclation,
Annual Convention of the 675 459 675

National Screw & Tack Co.:
Rapid Nut Tapping 605 421 606

National Tool Co.:
Adjustable Spring Collet OS 44 68

Nevin, W. G.:
Some Fixtures used in Milling
Parts of Landis Giinders 29 13 29

Newark Gear Cutting Machine Co.:
Automatic Spur Gear Cutting Ma-
chine 407 271 407

Universal Wood Gear Cutttlng Ma-
chine 494 334 494

New Britain Machine Co.:
Npw Britain Molders' Ramming
Stand 404 208 404

New Haven:
Adjustable Drilling and Counter-

boring Jig 561 377 561
New Havpn Mfg. Co.;
Change Gear Boxes 156 100 156

Newton. C. L.:
A Link and Link-Block .Tob 907 611 907

Newton Machine Tool Works. Inc.:
Cold Saw 756 516 756
Cold-Saw Cuttinc-Off Machine 672 4.56 672
Double-Spindle Boring Machine 674 458 674
Duplex Miller 675 4.59 675
Horizontal Milling ^Iafhine 68 44 68
Horizontal Milling Machine 155 99 155
Large Duplex Vertical Milling Ma-

chine 574 390 .'-.74

Rotarv Planer 674 458 674
Vertical Milling Machine 329 225 329

New York Electric ToM Co.:
Bench and Toolpost Grinder 156 100 ir>6

Electric Drill 68 44 68
Ney. Georgp .7.:

A Chalk Pad for Draftsmen 485 325 485
Niagara Machine & Tool Works:
Power Press 328 224 32**

Rotary Slitting Shear 241 161 241
Sheet-Metal Squaring Shear 328 224 32S

Nickel-Bronze Gears. Use of Cast.... 136 80 136
Nickelplating of Coffin Hardware to
Prevent the Absorption of Sllvi-r or
Copper 862 598

Nichols. Howard M.:
Solution for Clearing Blueprints 913 617 913

Nicholson. Obituary of Charles 508 348 508
"Non-Gyro" Gasoline R n g i n e ,

Brooke's 797 797
"Non-Ston Run" 451 451
Nord. Olnf N.

:

Universal Shapcr Attachmf*nt 816 552 816
Northampton Kmery Wheel Co.:
Cutter Grinder for Straight and

Spiral Cutters 924 628 924
North Wales Machine Co.. Inc.:
Power Hacksaw 674 458 674

Norton. Personal of C. H 426 290 426
Norton. C. H.

:

The Field for Grinding 346 242 346
Norton Grinding Co.:
Automatic Grinding Machine 925 629 925

NoT'O Steel. Annealing. W. C. Bntz.. 57 33 57
Nut. An Efficient Lock. H. E. Wood. 51 27 51
Nut-Tanping Machine. National Seml-
Automatie 838 574 838

Nut Tapping. Ranid 605 421 606
Nutter & Barnes Co.

:

Automatic Sharnener 838 574 8.38

Metal-Cntting Machine 313 209 313
Saw Cntting-Off Machine 318 214 318

O
Oakley. Progress at 42C 290 426
Oberg, Erik:
Machine Tool Testing 431 295 431
Methods and Machines Used in
Manufacturing the Veeder Cy-
clometer *

. 935 639
The Custer Process of Casting In
Permanent Molds 723 483 723

Oberg. Personal of Erik 761 521 761
Observer:

Repairing Journal of a Direct-Con-
nected Generator 351 247 351

Octuple Thread. Cutting an. Walter
Gribben 908 612 908

Oesterlein ^Tachine Co., Tools and
Methods of the 863 599

Office System. Bad 104 64 104
OlTset Automobile Engine, Timing an.
M. Terry 455 455

Oil Consumption. Economy In 310 206 310
Oil-Country Shop. Half a Day in an. 856 592 865
Oil Cup. Twentieth Century Loose-
Pulley 921 G25 921

Oil Drip Cups. The Care of. Charles
Doescher 4S3 323 4S3

Oil-Hole. The Story of an Undrllled. 405 465
Oil Substitute for Lard Oil. Worn
Machinery. George W. Armstrong. 57 33 .57

Oil. Testing of Cylinder 280 184 280
Oil. To Remove Dried. George W-
Armstrong 57 33 57

Oilstone Holder, Badge Telescopic... 669 453 669

Index for fnglneeriiig. shop arid railway

Oil-Stones. Lubricant for Small. C.
F. Emerson 57

Oilway Cutting Machine. Need of an. 7i.9
O. K. Tool-Holder Co.:

Outflt for Testing Tool Steel 570
Tuulpost 673

Oldroyd. Walter J.:
A Boring Fixture for the Lathe 563
A Small Bench Surface Grinder 479

"Olympic." Launching of the 246
"Olympic." White Star Liner 927
Oneida Steel Pulley Co.:

Steel Pulleys 241
Opening Die. National Acme 825
Operator, Machinery Salesman and... 1^99
Opportunities in the Machine Tool
Business 611

Organizing a Drilling Department".
l^hipa 735

Ornamental Lathe Work. John
Peddie 269

Orono

:

Annealing Sheet Steel S9S
Orr. Persotial of L. W 076
Osborn Mfg. Co.:
Double Spindle Grinding or Polish-

ing Machine 411
Molding Machine 318
Molding Machine 329

Osgood, J. L.

:

Drive for Twist Drills 918
Osgood Lubricator Co., J. L.

:

Lubricators 673
Otiey. Obituary of Frank T lOlO
Outing. MAClilNKRV'S Eighth An-
nual 249

Over-Uxpansion, The Danger of 286
Over-Exposed Blueprints, Restoriog^.

S. M. Ransome 657
Oxide of Lead as a Lubricant. Jobu

B. Sperry 57
Oxy-Acetylene Eguipment, Goodyear.. 325
Oxy Acetylene Process and the Steel
Car 757

Oxygen and Hydrogen Generators HK)4
Ozone Machines. The Use of

Pabeshutz, Charles:
I'uuch and Die for Blanking Hexa-
gon Nuts 394

Pacific Type locomotives. Chicago &
Northwestern Sui>erheater

Packing Boxes, Making 523
Packing for Piston Rod. John Peddle 50
Pad for Draftsmen. A Chalk. George

J- Ney 485
Painting Milwaukee Milling Ma-

chines 687
Paper File Handle 840
Parallel Lines, Method of Drawing.
Designer 50

I'arker. Personal of Critchley 159
Patent Attorney, Troubles of the 628
I'aleut Decision, No Appeal Made in

the Selden 658
Patent Decision Reversed. The Selden 478
Patent Microbe. The. J. Crow Taylor 699
Patents and Patent I'rotectlon 603
I'ateuts on Airships and Airship De-

vices 559
Patternmakers' Disk Grinder, Work

of the Gardner 905
I'alterumakers' I^the, Fay & Scott.. 919
Patternmakers* Lathe, Robblns 16-
Inch 498

Patterns. Alteration of. Benj. Worth 4S2
Patterns. Alieratloo of. C. S. Bourne 297
Patterns in the Shops of R. K. Le
Blond Machine Tool Co.. Storing... 734

Patterns, MLvture for Making White
Metal 940

Pattei^uii. I'eisnna! of J. A. It 671!
Patterson Tool & Supply Co.:

Patterson Adjustable Electric Light
Bracket 745

Pawling. Personal of A 670
Pawling, Personal of Alonzo ltK)S
Payson, Personal of Frank G 1008
Pearl Revolver Handles, Equipment

for Engraving 002
Pearson. Persi^nal of C. H 761
Pease Co., C. F.

:

Continuous Blueprint Machine 751
Motor-Driven Cutting and Trim-
ming Table 142

Peat as a Fuel for Locomotives 476
Peck. W. A.:
Centering Tool for the Lathe 748

Peddie. John:
Ornamental Lathe Work 209
Packing for Piston-Rod 50

Peening Machine. Automatic Piston-
Ring. J. A. Luther 981

Pels & Co., Henry:
Coml)iued Punch and Shear 504

Pencil Point from Breaking. Pre-
venting a. W. Thompson 309

Pencil Point from Breaking. Pre-
venting a. Designer 400

Pencils from Rolling. To Keep.
Benj. Brownstein 914

Pennington. Obituary of Edward J... 676
Pennsylvania Railroad Co.:

Electric l/jcoraotives for the Penn-
sylvania Railroad

Large Track Scale with .Mechanical
Hump and Relieving Gear

Ltieoinotive Mech:uili-al Stoker
Milling Cutter Practice at the
Juniata Shops. Ralph E. Fland-
ers

Practice at the Trenton Shops.
Repair Work in a Modern Loco-
motive Shop. Franklin D. Jones.
1
2

Railway Clearance Car
Station, New York. Opening of the.
Station and Tunnels, Opening of
Pennsylvania Railroad 178

Pension ^^ystem for Old Employes of
the New York, Now Haven & Hart-
ford R. R. Co 478

£n^. Shop. Ky.

33
489

57
729

3S6
457

570
673

379
319
166
631

563
479
246
927

161
561
195

241
825
299

611

495 733

460
S9S
670

275
214
225

411
318
329

622 918

457
U9U

673
1010

109
190

249
286

441 637

33
221

57
325

517
084

757
1004
781

258 394

363
20

431
523
50

325 485

471
576

689
840

26
103

GO
159
628

374
318

419

558
478
699

376 559

609
623

905
919

338
322
103

408
482
297

534

644
-iOO «7«

505
460
llSS

uss

745
676
1008
1008

418
321 761

511 751

S6
310

142
476

DOS 748

26 50

6C1 981

344 504

205 309

204 4(10

OIR
4(!<l

914
rar,

Shop Hy.

348 508

781

425
432

626
609
648

250 395

668 ses

204 308

378 502

286
78

422

421 006

13
800

soe

30 54

406 590

554 818

595
o,s:i

851
935
6S3
73

Eng.
Pension System, Government Report

of Railroad 508
Perkins. Frank C.

:

A Unique Mountain Rope Railway.
En^'lish Firebox Top for Small
Locomotive 626

Fuel Oil Locomotive Tire Heater... 609
German Electric Riveting Machine. 648

Petersen, A. J.:
A .Micrometer Stop for the Lathe
Carriage 393-

Phillij.s. E. J. G.:
Bending Sheet Metal 988
locating Punches in the Punch-
Holder 308

Method of Laying Off Lines for
Lettering 562

Phillips. John B.:
Machining a Link-Block in the

L.ithe
Phosphor-Bronze 422
Phosphor-Bronze Castings, Formula

for 005
Phosphor- Bronze for a Certain Ten-

sile Strength, Composition of 10
Pliotographing Mac-hinery 800
PlioTiigraphs used by Swe<lish Engi-

neers' Society to Promote Ac-
quaintance among the Members.... 806

Pickering. E. L.

;

What is Modern Practice? 64
Pickling vs. .Sand Blasting of Cast-

ings for Electroplating 590
Piercing Paper and Ebonite, Punch
and Die for Blanking and. Jethart ."SIS

Plerle, H. C.

:

Rough Turning vs. Rongb Grinding
of Crankshaft Pins 559

Pike. E. N.:
Splices for Angles J!05

Pillow Block. Bantam Ball-Benring. . . 150
Pin-Grooving Tool. D. O. Barrett.. 821
PInney. Personal of H. H 592
Pins and Flat Head Screws, Drawing
Taper. Fred. G. Kenyon 220

Pins. Rough Turning *
vs. Rough

Grinding of Crankshaft .wg
Pins. Shearing Strength of Tapered.. 263
Pipe and Bench Vise. Arm>trong
Combination 319

Pipe Connections. Compound for
Leaky. J. B. Kemp 57

Pl|>e Cutting Tool (174
Pipe Cutting and Threading Machine. 7,'>5

Pipe Threading and Cutting Machine. lcX>3
Pipe Threading, Ijindis Stationary
Die-Head for 66

Pipe-Threading Machine, Murchey
Machine & Tool Co.'s 840

Pipe Thrdadlng Machine, Williams
Tool Co.'s 840

Pipe Threading Tool ,'.90

Pipe Wrench ,128
Pipe Wrench. Wright Qnlck-Adinstlng 2.17
Pipes for a Dust Collecting System,

Size of. Tvar SJoblom 988
Pipes. Stuffing Bolt Connections for

Small. Charles Weslow 136
Pirrong. I»ersonal of W. H 1008
PIston-RIng Chuck. Expanding. Cana-
dian Pacific Railway Apprentice...

Piston-Ring Peening .Machine. J. A.
Luther 981

Plston-Rdl. Packing for. John Peddle 60
"Pitching the Pivots" in Weigh
Levers 310

"PitcJilng-Tnnka" on Hamburg Liners
to Keep Ships from Rolling 518

Pittsburg Emery Wheel Co.;
Swinging-Frame Grinder 923

Pittsburg Steel Foundry Co.:
Hassel Motor Driven Grinder 228

Pinner and Shaper Jacks. H. E,
Wood 119

Planer Countershaft, Gray Variable-
Speed 609

Planer, Detrick & Harvev Heavy-
Dnty 418

Planer Drive. Cincinnati Variable-
Speed 226

Pinner. Electrically Driven 242
IManer. Extension' Tool-Holder for

the. Donald A. Hampson 907
Planer Job. An Interesting 477
Planer. Robev Smith Bevel Gear 14!)

Planer, Rotary 074
Planer, Schneider Sc Goosmnnn l,^
Pinner, Springfleld-Brandes Vertical
Grinding 319

Pinner, Tool Guide Attachment for
the. Chips Rr,3

Planer. Twenty-Four Inch 674
Pinner. \'ariable Speed 328
Planer Work and Boring Jigs, Clamp-

ing. Ethan Viall 284
Planers. Application of Aluminum

Pulleys to American 995
Planimeter 7,^0
Pinning a Large Flywheel. A. Wind 987
1 inning .Vttnclnnent, .Mlner-Boswell
Radius 7.52

IManuing a Machine Shop 528
Plating Methods. Tin 983
Piatinnni used in Telephone Appa-

ratus, Amount of 79
Platinum vs. Platinum Iridium 285
Plumb, A Tnp 733
Pletz, Arthur C.

:

A Tool for Grinding in Gas Engine
Valves 103

Pliers. Combination 420
Pliers. Starrett Radius Gage and.... 413
Pneumatic Hoists. Air Required for.. 357
Pneumatic Press for Removing Spring
Bands. S. Wheal 373

Polisher. Diamond No. 3 .Motor-
Driven 140

Polishing and Grinding Stand, Motor-
Driven 156

Polishing and Lapping. A Combina-
tion Head for. L. H. Geurger IS,".

Polishing Machine 925
Polishing Machine, Marbacb Grind-

ing or 499 339 499

375 S-W

805
94 1,50

,v;7 821
408 S92

140 220

375 559
265

215 319

33 57
458 674
51.'. 7.-.5

083 1003

42 66

576 840

576 840
400 .590

224 .128

1,%7 237

008 9I>8

SO 1,16

6,8.8 1008

79

601 OSl
26 ,50

206 310

358 621

627 923

148 228

119

4.53 609

282 418

140 220
162 242

en 907
317 477
93 149

459 674
97 153

215 319

437 603
458 074
2i4 328

188 284

675 995
510 756
607 987

512 752
308 528
603 983

84
189 285
493 733

63 103

284 420
277 413

357

373

84 140

100 150

79 13",

029 925

editions, Inclusive. Page numbers of resiM'Ctive editions In columns headed "Eug, Shop Ry."



Poliphinff Mni'hinp, Osborn Donhle-
Spindle Griiidinff or

rolisbing Stand
Toole Co., J. Morton:

"V^prtical Boiiiig Milling Head
Poole. Obitn;ii-.\ of Cooi'kl'
Poorman Co.. Inc.. J. E.

:

Tap Wrenches l.iG
Portable Drilling and Keauiin^ Ma-

chinos, Electrically Operated liHX)

Enff. Shop. Ry.

411
9-.>3

... 42t

... asti

.-.S9

160

54
539

Portable Graphic Ueeordingr Meter
Portable Shear. Little Giant
Port-Boring Macbine, Beaman
Smith TwoSpiiKilc Adjnstable

Porter-Cable Machine Co.:
Draftsman's Se^n-egated Scale

Porter. Obituary of Charles T
Pottstown Machine Co.

:

Special Turret .Machine
I'owcr Driven Section Repair Car tor
Railways

Power Hammer. \ariabl<' Bbtw S27
power in Gas Engines Due to Eleva-

tion Above Sea Level, Ix>ss of 4.53
Power of Gas Engines. Correction on

Loss of 54-J
Power Press 68
Power- Press Construction—Uses and

Abuses. Hart Preston 690
Power Press. La Salle No. 4 Single-

Action Open-Back 14'

Power Required to Drive Cranes 4.'t

Power Station and Electric Power
Transmission Equipment, Average
Life of

Power Stations. Statistics Relating to
Central Electric Light and

Practice? What is Modern. B. L.
Pickering

Prayers at 0|iening of Gas Plant....
Pratt. B. H.

:

Machining Automobile Connecting
Rods 941

Pratt. James A.:
Training of Machinists in the
Trade School S77

Pratt & Whitney Co.:
Cylindrical Grinder with Automatic
Sizing Attachment 401

High-Power Drill Socket 91S
Measuring Machine 242
Relieving .\ttachment 316
Rifling Macbine 505
Thread and Spiral Gear Milling 491

Pratt & Whitney Hand Miller. Grip
Chuck for a. G. H. Gibbs 480

Precision Grinding. W. A. Viall.... 349
Prentice Bros. Co.:

Drilling Machine .S40

Press 422
Press 504
Press, Balrd Open Back 67
Press, Besly Disk Wheel Cementing. . 144
Press. Cleveland Arbor 156
Press Construction—Uses and Abuses.
Power. Hart Preston (lOi^i

Press. Cutting. Forming and Horn... 840
Press. Drop 68
Press. Ferracute Electrically-Driven. . 66S
Press. Ferracute Toggle I)r.a"\\ iiifr 099
Press Fits in the Bradford Shops,
Shrinkage and 973

Press for Heading Stay-Bolts. Fer-
racute 836

Press for Removing Spring Bands,
Pneumatic. S. Wheal 375

Press. Geier No. 1 Straightening 240
Grcenerd Extra-Capacity Arbor 152
Heavy 674
Hydraulic Wheel 241
Large Toggle Drawing .124

Large Tolrdo Single-Crank 7.39

T-a Salle No. 4 Single-Action
Open-Back Power 147

Press, Mandrel 924
Pwss. Mas Anis Machine Co.'s
DouhleCrank 662

Press' of I'liusual Proportions. Bliss
Straight Sided 270

Press or Multiple Punch. Queen City
Safety Forming 63

Press. Power 6.<.

Press, Power 328
Press, Power 4*?!

Press, Punching and Riveting 674
Press, Shear and Punch, Danville
Combined 583

Press Stand. Cleveland Portable
Arbor 31.^

Press. Standard Double-Crank 149
Press. Standard Special Multiple 585
Press. The Multiple Plunger. Charles
Doescher 975

Press Tools for Making Automobile
Lamp-Glass Retaining Ring. Aron
Lawrence 985

Press. Trimming 68
Press. Walsh Straight-Sided Donble-
Crank 144

Press. Watson-Stillman Hvdraulic .833

Press. Watson-Stillman Hydraulic... 752
Press. 400-Ton ."iO-t

Presses 675
Presses and Shears. Design of Power,
Hart Preston 960

Presses. Heavy Crank 698
Presses. Pow-er 504
Presses. Reducing 504
Preston. Hart;
Modem Can Manufacturing 895
Design of Power Presses and

Shears 960
Power-Press Construction—Uses and

Abuses 690
Pressure on Ixx-oniotive Efficiency. In-

fluence of Steam. Charles R. King
Pressure vs. Load 642
Preventing Dead Centers from Burn-

ing. L. J. Getz 4S5
Prevention of Accidents. The Me-
chanical Engineer and 5.50

Price Electric Co.:
Pyrometer 328

Price of Santos-Dumont Monoplane... 537
Prick Punch. Combination Divider
and. Charles Weslow 56

275
627

28S
170

680
341
267

.501

403

826 562 826

411
923

421
2.50

1000
501
403

405
104

589
160

U 516 7.56

780
827

44

474

91
21

544
08

147
45

Press.
Press,
Press.
Press.
Press.
Press.

774

173

54
339

041

877

265
622
162
212
345
331

320
245

576
286
344

100

474
576
44

452
670

401
918
242
316
505
491

480
349

840
422
504
67

144
156

840
68

375
160 240
96 ^T,^.>.

458 674
161 241
220 324
499 739

91 147
62S 924

39 63
44 6.S

224 3:?s

285 421
45S 674

.199 5S3

211 315
93 149
401 585

665
44

983
68

88
569
512
.345

459

144
.833

732

673

482
344
344

960
698
504
504

895

960

474

9
642

325 4S3

3.50

224 328
537

32 58

Eriff.
rridmorc, Henry E.

:

MoliiJM;,' Mnchino intt
ri'nitin>r throuBh Tlik-k I>ra\ving I'n-

per. Austin CJ. Johnstm 00
I'lohU'in by Simultam'oiis- Equations,

Solviiij,' a rraclical. Howard Ter-
hune 380

rrnhU-ni by Simullancnus Equations."
Solvili;: it I'lllCtlfHl. .lollll I*.

Stmm 817
I'mbloni by Simultanoons Equations.'*
"Solving a Practical. Joseph B.
Abele 817

rroblera in Disk Friction, A. John
S. Myers 291

IMoblein in Sheet Metal Orawing, A. 568
rrobleni In Sheet Metal Drawing. A. 738
I'roblem Kegarding the Cost of Cast

Iron 813
Process. A Friendly View of the Hob-

bing 569
Process Inventions. The Status of.

E. D. Sewall 10
Procrastinator. The. John S. Mvers.. 309
Product. Department Plan Machine
Tool Arrangement on Basis of. C.
B. Auel 841

Professor. The Utility of the ETngi-
neering. Julian C. Sniallwood 33

Profile Truing Device 241
Profits by Reducing Costs vs. In-
creasing Prices, Increasing 31

Propellers of AiMoplanes and Motors,
Revolving Cniitilever for Testing. . 28

Properties of Vanadium .«teel. Walter
. E. Snow 704
Prntal—.1 New Rubber Substitute 213
Protecting Ti-acings and Drawings.
Winamac 485

Protection, Economy of Efficient Fire 610
Protection, Patents nnd Patent 603
Pryibil, P.

:

Band Saw Machine 223
Piillev Hubs, Babbitting Boxes

—

Split 913
Pulley Lathe. Cincinnati 20-Inch
Heavy-Duty 746

Pulleys. Steel 241
Pulleys to American Planers, Appli-
cation of Aluminum 995

Pulling Sbaper Rams when Scraning. SiX>

Pulling Slides when Scraping. Pneu-
matic-Hydraulic Device for fi.'iO

Pump for Cutting Fluids. Circulating. 1003
Pump. Hydraulic-Pneumatic 674
Pump. The Air-Lift. Harrv T.. Glaze 720
Punch. A Piercing. C. W. Shelly... 814
Punch and Die, A Stamping 731
Punch and Die, An Interesting Bend-

ing. C. H. Rowe 46.3

Punch and Die for Bending a Per-
forated Blank. C. H. Rowe 604

Punch and Die for Blanking and
Piercing Paper and Ebonite. Jet-
hart 818

Punch and Die for Blanking Hexagon
Nuts. Charles Pabeshutz 394

Punch and Die for Forming Rivets... 561
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DUapoointing Results of .\ltrn(sm. 529 529
Machinery Makes Our Supriniacv,. 287 287
Tlie Patent Microbe ".

. . 699 699
Tavlrir-Shiuil/ Co.:

Metal Sawing Machine 421 285 421
Tnvlor-Vllson Mfg. Co.:

Pipe Cutting Tool 674 4.58 674
Teeth of Cutters and Reamers. Re-

lief of 73s 498 738
Telegraph on Various Railroads. Tele-
phone replaces 722 722

Telephone replaces Telegraph on
Various Railroads 722 722

Tempering Apparatus. Joseph R.
Weaner 705 705

Tcrhune. H.

:

A Drop Hammer of Fifty Tears
Ago 4fii .|r,i

A Helpful llipt for Ihe Shop 6.53 1.17 6.53
Solving a Praclical Problem liy

Simultancops Equations 389 2.53 3.89
Terminals. Rnllwav 60S 421 608
Tcrrrll's Equlpnient Co.:

Steel Shop Cupboard 917 6'*1 917
Terry. M.

:

Design of Automobile Transmission
Gears.
1 73
2 266
3 363 .363

Timing an Offset Antomoblle En-
gine 4.55 4.55

Test of Jacobs Shuperf Firebox 514
Test of Machinery Brake Linings,
Recent 903 607 903

Test of "The Reeves" Variable-Speed
Transmission 779

Tester. Farwell Gear 1,52 96 152
Testing Ratl-Raees. Device for.

William G. Winter 984 664 984
Testing Base for Gasoline Motors.

Tracy's 143 87 143
Testing. Machine Tool. Pvik Oberg. . 4.31 295 434
Testinir of a Cylindrical Grinder.

Franklin D. Jones 883 883
Testing nf Cylinder Oil 280 181 280
Testing of Mafblnc Tools, Scientific. 446 ,310 446
Testintr Plant. .\utoroobHe Motor-.

F. B. Ilavs 03 5:^ 915
Testing Slow Running Motors. Fan
Dynamo-Meters for 313 209 313

Testing Stand. Mueller 790 ' 790
Telling the Work Centers of an Ec-

centric Piece. Frank I. Tower 567 383 567
Testing Tool Steel. Outfit for .570 3S6 57n
Testing Tools. Methods of 876 ,876
Testing Tn„l Steels 374 374
Tests, ral.-ulating Horsepower from
Dynamometer.—With Data Sheet.. 965 965

Tests of Bearings and Journals.... .'T'7 367 507
Thnxter, Obituary of Charles G 761 501 7B1
ThermnpKter. Bristol's Compensated

Recorillng 416 280 416

editions, inclusive. Page numbers of respective cdi
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Thiol ieke. Personal of E 701 021 761
Thomas. II. Kerr:
Worm vs. Chain Drive for Auto
Trucks 7:E6 496 7.36

Thcinipson, Personal of G. A 72 4.S 72
Thompson, Personal of George J 592 408 .592
Thompson, Obituary of Henry Grant. 508 348 508
Thompson. W.

:

Preventing a Pencil Point from
Breaking 309 205 309

Threaded Hole in Circular Tools,
Tool for Cleaning. F. W. Randall. 567 383 567

Thread. Cutting an Octuple. Walter
Gribben 908 612 908

Thread Indicator, Lodge & Shipley, . . 313 209 313
Thread Milling Attachment 421 285 421
Thread .Milling Jlachines, Milled
Screw and Machine Co.'s .500 340 .50<i

Thread .Milling Machine. Waltham. .. 314 210 314
Thread Rolling. Correspondent 949 653 i)49
Thread Rolling. Douglas T. Hamil-

ton 967 967
Thread Rolling Machine 422 286 422
Thread Test Indicator. The Wolfe 143 87 143
Thread with a Rlght-lland Tap,
Tapping a Left-Hand. Charles
Doescher 7:!3 493 7.33

Threadt'd Holes, Boring-Dimensions
for Large. T. Barton 484 324 484

Threading Square Thread Taps, Rules
for 715 715

Threading Attachment. H e n d e y
Quick- 240 160 240

Threading Attachment. Tapping and. 923 027 9'23

Threading Machine. The Geometric
Tool Co.'s Bolt 327 223 .327

Thriading .Machine. IMpe Cutting and 7.".5 515 755
Threading, Tapiilng and Cutting Off

Machine. Wiley & Russell 584 400 .584

Threading Tool. Boring and Internal. 922 t»26 922
Threading Tool. Pipe 590 406 590
Threads. Cutting Fractional Screw.

Martin H. Ball 278 182 278
Threads Having Fractional Pitches.

Cutting. William Fuess 397 261 397
Thunder. Explanation of 147 447
TIghtinIng Stavs in Stee". Structures. ,'«2 882
Timber. Strength of Old 477 317 477
Time. Change of Working Hours In

Cleveland to Eastern 771 531 770
Timing an Offset Automobile Engine.

M. Terrv 4.55 455
Tinning Cast-iron Crosshead Slippers. 486 326 4.86
Tinning Cast-iron Crosshead Slippers.
Foreman Tinner *M9 4.33 649

Tln-Platlng Methods 983 ' 663 983
Tire Heater. Fuel Oil Locomotive.
Frank C. Perkins 609 425 600

'lire Turning. Pneumatic Toolboldor
for. Canadian Pacific Railroad Ap-
prentice 133 77 133

Tomberg. K.

;

Conversion Chart for T.engths.
Weights and Temperatures 655 4.39 655

Toggle Drawing Press. Ferrocute 999 679 999
Toggle Drawing Press. Large 324 220 321
Toledo Electric Welder Co.:

Spot Welding Machines 830 .566 8.30
Electric Welding Machine 840 576 840
Semi Automalic Welding Machines. 924 628 924

Toledo Machine & Tool Co.:
Indicates S[>i ed of Punch Press... 865 601
iJlrgo Toledo SIngli' Crank Press... 7.39 499 739

Toledo Pipe Thn-nillng Machine Co.:
Pipe Threading Tool 590 406 590

Tolmnn. Personal of Dr. William 72 48 72
Tool Block. Wheel Ijlthe 1.56 100 156
Tool Design A I.a Cobhonse. Machine 392 2.56 .392
Tool for Ball Sockets. Turning. John

L. Zanzlnger 563 379 563
Ttm] fur Facing Cast Gears. A Tool.

C. A. Allen 485 .325 485
Tool for Fine Lines. A Graduating.

S. J. Putnam P07 611 907
Tool for th.- Lathe, Centering 718 51)8 718
Tool Grlnd.r. IlovsradI * Case Wet. 112 80 112
Tool. High Dulv Spllnlng. Chips .567 3«3 567
Tool Holder 501 311 .501

Tool iioldir. .Mmond .58.6 101 .58>;

Tool-Holder, Grant Adjustable 146 90 llli

Tool Holder for Grinding Short Tools 91 I (US 911
Tool Holder for l.«icoinfdlve Tire
Turning Patenled. Pneumatic .. . 331 227 :i31

Tool Holder for the !*laner. Exten-
sion- Donald A. llamnson 907 611 907

Tool -Holder for Screw Machines, Ke-
cesslng. Jethan 303 199 303

Tool-Holder for Tire Turning. Pneii-
matle. Canadian Pacific Railroad
Apprentice 133 77 1 33

Tool Holder Inni: 838 .571 S3V
Tool. PIn-Groovlng. D. 0. Barrett.. 821 5.57 821
Tool. Ready Tool Co.'s Roughing 829 .565 829
Tool, Recessing 800 ,«oo

Toolmaker. Experiences of a Young.
T. Covev.

1 121 65 121
2 283 187 283

Toolmaker's Files. History of the
Development of .Manufacture In the
United States. E. P. Reicbhelm... 393 257 393

Toolpost 073 457 073
Tool-Room Appliances in a Railroad
Shop. Special. Ralph E. Flanders. 8

Tool-Room and Its System. A Large.
.Methods Employed in the Toolmak-
ing Department nf tbr Taft-Peirce
Mfg. Co. Franklin D. .Tones 271 175 271

Tool-Steel. Outfit for Testing .570 .386 570
Tools. Acme Turret I.albe Iiirnlng. .. 210 160 210
Tools and Dies used In the Manufac-

ture of Jewelry. Chester L. Lucas 181 109 181
Tools and Methods in Cincinnati Shops.

Interesting. Kthaii A'iall.

5 The Bradford Machine Co 201 201
6 The American Tor.l Works Co.. 3.80 380
7 The Cincinnati Pinner Co 516 546

Tools and Methods used bv the
Springfield Machine Tool Co 809 545 809

Tools and Methotls used bv the Oester-
leln Machine Co 863 599

Tools .\round. Leaving 343 239 343
Tools. Calculation of Circular Form-
ing.-witb Data Sheet. William
W. Johnson 538 538

tions In columns headed "Eng. Shop Ry."*



Ens. Shop. Ry.
Tools, External Cutting. Douglas T.

Hamilton.
1 :!4;i jyy 343
2 443 307 443
3 526 385 525
4 fi43 427 643
5 775 535 775

Tools for Drilling, Tapping and Mill-

lug Copper, Making 038 442 658
Tools for Making Small Hinges.

Press. Designer 608 424 fi08

Tools. Internal Cutting. Douglas T.

Hamilton.
1 23 7 23
V 123 67 123

3 207 127 207

Tools, Methods of Testing S67 887
Tooth-Rounding Machine 157 101 157
Topping Bros.' Mechanlgraph 157 101 157
Torch. Bench 241 161 241
Torsimeter. Electrical 638 638
Tower. Frank I.

;

Testing the Work Centers of an
Eccentric Piece 567 383 587

Townsend Mfg. Co.. H. P.:
Sensitive Drilling Machine 1003 683 1003

Tracing Cloth. .Method of I'reparing.

Fred Horner 57 33 57
Tracing through Thick Paper. D. F.

Huddle. Jr 220 140 220
Tracings and Drawings. Protecting.
Winamae 485 325 485

Tracings from Stretching. Preventing 56 52 56
Tracings, Use of Rubber Stamps on.. 732 492 732
Track Scale with Mechanical Hump
and Relieving Gear. Large 595

Traction in France, Single-Phase
Electric 294 294

Tracy, Joseph:
Fan Dvnamometer tor Testing
Slow-Running Motors 313 209 313
Testing Base for Gasoline Motors. . 143 87 143

Trade. Defective Methods of Acquir-
ing Foreign 529 529

Trade, DitHculties in Acquiring For-
"igu 698 482 098

Trade. Five Tears- of Machine Tool.. 476 310 476
Trade Fluctuations, MACHINERY'S
Chart of 070 400 076

Trade School. Training of Machinists
in the, James .-V. I'ratt S77 .'^77

Trade Secrets Worth Keeping? Are. 867 887

Trades, Inefflciency in the Building. . 721 721

Training of Machinists in the Trade
School. James A. Pratt 877 877

Trans Atlantic Airflight Contemplated
by Joseph BrucUer 358 356

Transandlne Railway. The 175

Transformer for Experimenting with
Insulating Materials 45 21 45

Transmission, Fellows Gearless Vari-
able-Speed o73 389 573

Transmission Gears. Design of Auto-
mobile. M. Terry.
1 73
2 266
3 363 363

Transmission, German Power 436 .300

Transmission, Test of "The Beeves"
Variable-Speed

"~9

Traveler, A.

:

Svstem. Easy Money and Honesty. 729 489 729
The Babbit Mine 649 433 049

Traveling by Rail in Europe and the

United States. The Cost of 289

Treatment of Water. Luminator 730 490 730

Trees. German Method for Cutting.. 299 195 299
Trenton Shops of the Pennsylvania

Railroad. Practice at the. Repair
Work in a Modern Locomotive
Shop. Franklin D. Jones.

1 8.->l

2 935

Triangle. Lettering. A. C. Cochran. 56 32 56
Trimming Die for Drop Forgings,

(Compound. C. H. Wilcox 912 616 9K
Trimming Press 68 44 68
Tridiming Table, Pease Motor-Driven
Cutting and «2 86 142

Trips and Reversing Mechanisms.
Machine Stops. Joseph G. Horner. 1

Trolley Design. I-Beam. S. M. Ran-
some .iyu -ou .5i»<>

Troubles of the Patent Attorney 628 628

Truck. A Handy Shop. W. Alton. . . 821 557 821
Truck. Grover Bar 312 208 312
Truck, Shop 590 406 590
Truck, Shop 1003 683 1003

Trucks. Emergency Brake Mountings
for Automobile. Hermann Hill.... 88

Tritcks in the Washburn Shops, Shop.

H. P. Fairfled TOO 700

Trucks, Worm vs. Chain Drive for

Auto 529 529

Truing Device, Grindstone. 590 408 590
Truing Device. Profile 241 161 241

Truing up Work In the Lathe.
Charles Doescher 298 192 296

Truing Work. Indicator for. Bex
McKee 567 383 D07

Trump Bros. Machine Co.: _ „ , „ .-»
Gasoline Engines i56 516 laS

Trv-Snuares. JIakIng Hardened 12.i 2SH 425

T-Square, Attachment for the 914 618 914
Tubes in the Canadian Pacific Shops,
Method of Handling Boiler 358 358

Tubes. Time Required for Cleaning _
Boiler 569 38 •

;>t.9

Tucker. Personal of William A 2.'iO 170 2.i0

Tuechter. Personal of A. H 761 521 lOl

Tumbler. Baird Double Horizontal
Tilting '"< *"" 584

Tumbling Barrel -J-S --* -^-^

Tumbling Barrel 0O4 tin .>"4

Tumbling Barrel, Globe Tilting Sand
Blast ^'3 509 S.i.)

Tungsten and Tantalum Melted in

Vacuum 558 .374 5nS

Tunnel, Opening of Detroit River 42 18 42
Tunnels. Onenlng of Pennsylvania

Railroad Station and 178
Turbine Blower I08 100 InB

Turbine Causes Revolution in Ship- _
Building, Steam *«" •'«•' *""'
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'Eng. Shop,
Turbine Engines in the Wlilte Star

Liners, Reciprocating and 270
Turbines. Record Elticlency of Hy-

ilrauiic 118
Tuiiiing II Chuck Plate Casting, Bor-

ing an.l. H. Rolilnson 219 139
Turning and Boring on Rockford

Drilling Machine 1002 682
Turning Circular Form Tools, Lathe
Attachment for ' 819 555

Turning Job, A DlfBcuIt Taper-.
Sidney Hetherlngtou 484 324

Turning Loug Slender Work 135 79
Turning .Machine. Uockford Special

Drilling, Tapping and 576 ,392

Turning Mill. Boring ami 756 516
Turning .Moments for Round Shafts,

Calculation of Bending and.—With
Data Sheet 867

Turning on the Bench I-athe, Taper.
Walter Grlbben 128 72

Turning Operation in the Hartness
Flat Tunef 1.utile. Shell. Kinukllu
D. Jones 448

Turning Practice In Automobile Con-
struction. Examples of Modern 100 00

Turning Shafts In the Cleveland
Plain Automatic 621

Turning Spliericai Segments. Latbe
Attachments for. Ethan Viall 507 347

Turning Tool for Bali Sockets. John
L. Zanzinger 563 379

Turning Tools, Acme Turret Lathe. . . 240 IbO

Turning vs. Rough Grinding of
Crankshaft Pins, Rough. H. C.

Pierle 559 375
Turret and Turret Slide for Morris
Lathes 420 284

Turret Lathe. Bardons & Oliver
Motor-Driven Genred-Hcad ,581 397

Turret Lathe. Bullard Vertical 823 5o9
Turret Lathe, Davis 26-Inch 064 44S

Tunet Liillic. --Libby" IS inch 741 OOl

Turret Lathe, Making Locking Bolt

Blocks and Spindle Carrier for

Gridlev. F. R. Humphrey 194 122
Turret Machine. Special 7.i6 ol6

Twist-Drill Gage S06

Twist Drills, Data for Fluting and
Relieving "9^

See Drill.

tvler. Personal of C. C 426 290

Tvpewrlter. Adjustable Die Work on

"the Ellis Adding. Ralph E. Flan-
^gj.g 190 118

Typewriter in the Drawing Room.
'Temporary Forms and the Use of

the. Designer 87
Typewriter, Milling and Drilling Op-

erations on the Ellis Adding.
Ralph E. Flanders 17 1

Typewriters. Value of Exports of 559 375
TVpewriting Machine. The First 184 112

Ry.
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219
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819

484
135

576
758

867

128

448
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621

507

563
240
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581
823
664
741

194
75li

806

797

426

190

85

17
559
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rnderwood & Co.. H. B.

:

Aiiuer-Boswell Radius Planing At-

tachment T52

Power Bender and Straightener. . . .
58J

Union Foundry & Machine Co.:

Molding Machine 4J0

Union Twist Drill Co.:
Stock Rack for Heavy Bar Stock.. 719

United Engineering & Foundry Co.:

Drop Press 88
Trimming Press o»

United States Navy Department for

High Speed Steel, Specifications of

the ^ '4

United States Navy High-Speed Tool

Steel, Specifications for ^00

United States Electric Tool Co.:

Electric Hand Drill ™4
Universal Angle Plate. A. Chips.... 989

Universal Boring Machine Co.:

The Universal Horizontal Boring
Machine ;• °°"

Universal Joint, The. Alton L.

Smith /•A-- ''°^

Universal Joints, Bad Practice in the

Use of *''

Universal Stamping Co.:

Universal Chip Guard . oli

L'niversal Tool Co.

:

Tool-Holder • o***

University of Cincinnati, New Build-

ings for the ^«%
Universities. I>ow Efficiency of 4-'D

Unloadcrs on the Isthmus of Panama,
Cleveland Rapid -.-.

Upright Drilling Machines, Superior. 498

Utilitv of the Engineering Professor.

The' Julian C. Smallwood i-i

Vacuum In Steam Engines Advan-

tages of High.......... Iff 116 188

Vacuum Process of Cleaning 943 bl7

Vacuum. Tungsten and Tantalum
Melted in ^oS 374 55S

Valley City Machine Works:
Grinding Machines and Buffers.... 832 568 S.<-

Valve Gear. Locomotive ...... 468 4bS

Valve-Stem Extractor. Austin G.
^^

Johnson -,- • . ^' •
•

Valves. A Tool for Grinding in Gas-

Enalne. Arthur C. Pletz 103 63 103

Vanadium Steel Castings ;•••••,• ^43 579 »4d

\;,nadium Steel. The Properties of.

Walter E. Snow ''>* '"*

Vaa Doren Mfg. Co.:
Machinists' Hammers •i-'' --* 0-8

Van Dorn & Dutton Co.:
Electrically O p e r a t ed Portable „„„ ,,™,
Drilling and Reaming Machines lOOO 680 1000

Variable-Speed Mechanism 607 423

Vauclain, A. C:
,

. _ _„_
Drill •:.:; ^*^ 515 7o5

Vedrine Breaks Record in Airship

Flight. Pierre o™ b»9

editions, inclusive. Page numbers of respective edi
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457 673

344 504

257
289

393
425

338
16
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Bng. Shop.
Vee.br Mfg. Co.:
Small Flexible Shaft and Machines

by Whiih It is made 929 031
.Methods and Maebtue used in Manu-

factui'lng the Vceder Cvi-lometer.
Krlk Obeig 9:!r, 039

VeutUattoB of DrattlngBooms 610 426
Vernier Into a Height Gage. Convert-

ing a Six-Inch. W. C. Bet/, 133 77
V.rtlrai Spindle Construction, Inter-

eating fttjft

Viall. Ethan:
Automobile Factory Practice Hab-

erer & Co.'s Works 89 49
Clamping I'lauer Work and Boring

Jigs 2S4 188
Drilling Spanner Holes In Locking

Collars 277 181
Interesting Tools and Methods In

Cincinnati Shops^
5—The Bradford Machine Tool
Co 201

6—The American Tool Works Co. SHO
7—The Cincinnati Planer Co 546

l.atbe Atluchmcnt fin- Turning
Spherical Segments .507 347

Locomotive Repair Shop Practlcf

—

The C. R. I. & P. R. R. Shops.
Machining Shapcr Ranis 279 183
Making Automobile Radiators 80
Making Roller Bearings 110

Viall. I'.-raoual of Ethan 508 348
Viall, W. A.:

Precision Grinding -349 245
Vibration. Elimination of LIneshatt.. 708
Vibration In Concrete Factory. Sub-

stantial Saving due to Elimination
of

VIbracator or Sound intensifler 923 627
Vise. A Useful Milling Machine. St.

Louis 651 435
Vise. .Armstrong Combination Pipe
and Bench •119 215

\'ise. Improved Form of Milling Ma-
chine. Designer 556 820

Vise Jaw for Holding Round Pieces
while Slotting. Designer 987 667

Vise. Patternmaker's 590 406
Vises. Shop Stands. Backs and 68 44
"Vocational Education." New .Maga-

zine— 1004 684
Vockell. William H.:
A Multiple Milling Fixture 307 203
Gage for Measuring Dovetail Slides 822 558

Voltage on the Human Body, BITeets

of High 442 306
Von Dreele, A. C.

;

Die-Casting.
1—The Process. iVlachlnery and

Dies used in an Interesting
Manufacturing Process 337 233

2—General Principles of Die
Making and Examples 437 301

W
Wadsworth. Personal of R. H 930
Wagon on Skates, Wind 505
Wallace Supply Co.

;

Bending .Machine 756
Walsh Press & Die Co.:
Power Press 68
Straight Sided Double-Crank Press. 144

Waltham Machine Works:
Filing Machine 230
Thread Milling Machine 314

Waltham Watch Tool Co.:
Van Norman No. 3 Duplex Milling

Machine Ml
Warner & Swasey Co.: „„,
Turret Lathe 925

Warnings on Electric Cables 7o9
Washburn Shops. Shop Trucks In the.

H. P. Fairfield TOO

Washers. Sub-Press Die for Blank-
ing Thin 396

Washers, Turning Rubber. Frank
Lang 394

Washers while Turning. Adapters for

Holding Large Thin. Ralph E.

McCoy 217
Water. Luminator Treatment of T.io

Watch a Counting Machine, The 646

Waterproof Cement, To. M. E.

Canek 57
Watson. R. S.

:

Wiring on Motor-Driven Machinery. I60
Wat-on-Stillmnn Co.:

Hydraulic Press 7p2
Hydraulic Press 833

Weaner. Joseph B.

:

Tempering Apparatus 70o

Weaver I\lfg. C-o.:.

Roller-Jaw Drill Chuck 421

Webb. Personal of Walter I/Orine... .508

Wedges, Laving Oft locomotive Driv-

ing. John A. Cook 940
Weeks. Charles H.:
Fulcrum Stand for the Radway
Shop 214

Weight Distribution on Locomotive
Wheels. Calculating the. Frederick

H. Moody ;.•
Welirht of Flvwheels for Boiling

Mill. Formula for Determining. ... 34
Weight of Girders. Approximate
Formulas for. Newton Wright...

Weisgerber. H. W.;
Electric Blueprinting 630
Fresh Air and New Ideas for

Draftsmen 985
Welch Hammer & Machine Co.:
Variable-Blow Power Hammer 827

Welded Joint. Sectioning a 943

Welding, Chimney Made by Electric. 708
Welding. Electric Butt. A. E. Buch-
enberg 106

Welding Machine, Electric 840
Welfting Machines, Somi-Automatic. . .

9''4

Welding Machines. Toledo Snot 8.30

Welding of Sheet Steel. Electric 738

Welding Outfit. Oxy-Acetvlene 420
Wellmnn's Dirigible Balloon "Ame-

rica." Wreck of 243
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110
508
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708
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987
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68

1004

307

634
345
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44
88

68
144

150
210

230
314

207 3U

629
519

925
759

700

260 396
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137
490
430

217
730
646

512
569

752
833

705

285
348

421
508

644

134 214

771

34
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708

576
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566
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106
S40
P04
830
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Wells, Personal of H. \V lOOS 688 lOOS
Weslow. Charles:
A Revolving Turret Drlll-HoMer. . 480 320 480
Combination Divider and Prick-
Punch 56 32 56

Milling Fixture for Cutting Worms 216 136 216
StuUing Box Connection for Small

Pipes 136 80 136
Westbrook, >I. H.

:

Counterbalancing the Driving
Wh(fip of a 2-6-0 Locomotive.. . 255

Repaicl'^fc, Operating and Caring
for Inspirators 77

Westbrook, Personal of M. H .')92 408 592
Western Foreman:
An Unusual Gear-Hobblng Situa-

„ ''"" 7.-)9 519 759
Western Tool & Mfg. Co.:
Shop Stands, Racks and Vises 68 44 68

Westinghouse Air Brake, History of
the 337

Westinghouse Elec. & Mfg. Co.:
Motor-Driven Polishing and Grind-

ing Stand 150 100 1.56
Alternating Current Motor 668 452 668

Wheal, S.

:

Pneumatic Press for Removing
Spring Bands 375 375

Wheel-Barrow, The Shaper vs. the... 803 803
Wheel Press, Hydraulic 241 161 241
Wheel-Turning Operation in Cleve-
land Chucking Machine 627 6*>7

Wheeler, Obituary of Albert H 72 48 72
Wheels. Rolling Rims and Felloes of. 913 617 913
Wheels. Shipment of Large Corun-
„<i>'tn 1006 686 1006
Whitcomb. J. A.:
Bending Copper Eyes for Wire

Slings 910 614 910
White Metal Patterns. Mixture for
Making 94O 644

White. Obituary of I.erov S 676 460 676
White Star Liner, "Olvmpic" 927 631 927
White. Victor:
A System for Locating Heads of
Departments 362 362

Whltmore, Obituary of Wlilard
Steven .^.-jo 330

Whitney Metal Tool Co.:
Hand Punch 675 4.59 675

Wilcox. C. H.

:

A Wiring Die 8I4 55, ^^
Compound Trimming Die for Drop
Forgings 912 616 912

Making a Knife Edge Square 645 429 845
Making Duplicate Drop-Forging
Dies 958 g5g

Wilde. Personal of Robert .1,32 o->s .qJio

Wiley & Russell Mfg. Co.:
' "

Threading. Tapping and Cuttlng-Olf
Machine 584 400 584

Williams & Co.. J. H.:
Spark Plug Wrench 504 344 504

Williams. Obituary of Aaron W. C. . 160 104 l«n
Williams Tool Co.:

• •
v.

.

lou iu4 IBO

Pine Threading Machine 840 576 140
WlHiard Mch. & Tool Co.:

^'^ ^*°

High Power 13-Ineh Engine Ijithe. 64 40 64Wilmartb & Morman Co.:
" ""

Lathe Center Grinder 225 145 2'*^
Wilmarth. Personal of L. T ". 590 408 .^jj'o

Wilson. Obituary of Charles H 676 460 676WInamac;
Protecting Tracings and Drawings. 485 325 485

Winchester. John F.

:

Grinding Gas Engine Cylinders... 118 lis
The Field for Grinding—A Com-
"""t 911 615 911
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551
11

815

416 604

87
634

143
980
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Wind. A.:
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Machinery
September, 1910

MACHINE STOPS, TRIPS AND REVERSING MECHANISMS

By JOSEPH

IN
recent years, stops, trips and reversing moohanisms have

been applied to a vast number of machine tools. The stops

employed vary from the simple adjustable stop, tappet or

dog, to the mechanisms in which these are combined with

cushion devices, means for reversing feed movements, etc.

It may be advisable at the outset to call attention to the

difference between a "self-acting" and an "automatic" move-

Fig 1. Dead Stops of a Type used on a Cutter-grinding Machine

^— r W ^

nrffi'"""
"' — r~

1

^^--=---- \^ '" '"%_
- -_- -1/

1

!

V

?Iachi»€rij.X. Y.

Fig 2. Efficient Type of Stop-rod for Turret Lathe
Cross-shde

ment. Many machines which are not wholly automatic con-

tain self-acting movements. A slide-rest is self-acting, though

the lathe is not automatic, because the movements of the

slides have to be thrown in and out by the operator. The

greater number of turret lathes are semi-automatic or self-

acting, as distinct from the automatic or "full automatic"

screw machine. A number of gear-cutters and grinders, in

G. HORNER-

positively arrest a movement, and gage a length or diameter

in repetitive work; "trip" stops or "trips" throw out a move-

ment, reverse it, or throw it in again. Dead stops alone are not

sufficient to check a power feed or self-acting movement;

some means must also be provided to throw out the feed.

Then a dead stop may or may not be incorporated to form a

positive check. In many cases the tools themselves, as In

some turret-lathe work, con-

stitute dead stops, and render

the provision of additional

stops unnecessary. A dead stop

is used in hand-operated mech-

anisms to prevent the operator

from moving the slide or other

portion further than the pre-

determined limit, thus guard-

ing against error, and insuring

a duplication of dimensions

without the need for measure-

ment or gaging. Again, it is

often possible to throw out a

dead stop temporarily, and go

past it for certain purposes,

such as inspection, and again

throw it in at the same set-

ting as before. A number of

dead stops may be located close

together, to enable selection to

be made at will or in regular

rotation, as in the case of a

turret—one for each tool-hole.

Frequently duplex stops are

arranged, to enable the choice

of two distances for a single

slide, one stop being thrown out

of the way. Fine adjustment

is in some cases provided tor

a dead stop, so that a very

precise setting can be obtained.

An important point in the de-

sign of dead stops is that of

rigidity; a solid abutment

should always be used, and any excessive overhang tending

to cause springing must be avoided; otherwise accurate results

are impossible. In the operation of a hand turret lathe or

other machine tool there is necessarily a great deal of banging

and rough treatment, especially in the hands of a careless

Fig. Dead Stop used on a Vertical
Milling Machine

Fig. 4. Stop-screw with Micrometer Adjustment

which all the movements proceed without intervention from

the attenaant, are also in the class with the fully automatic

machines. It is in these classes of machines that the highest

developments of the mechanisms to be considered are found.

There are two kinds of stops: "Dead" stops are those which

•Address: 45 Sydney Buildings, Bath, England.

Fig. 5. Stop-rod passing through a Hole in a Turret Lathe Cross-slide

operator, and weak and badly-supported stops will cause un-

satisfactory work. The binding arrangement for a stop must

also be efficient, so that it will not slip and cause a batch of

work to be turned out to wrong dimensions. The hardening
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of contact surfaces is also advisable for preventing wear and
bruising that would affect the dimensions of work produced.

The position and method of attachment of a dead stop de-

pends on the class of machine and the design. Where a slid-

ing table has to be stopped, it is in many cases possible to

attach the stops or dogs by means of a bolt and T-slot in the

edge of the table, this being a very simple method and per-

mitting easy adjustment; or a round rod may be held in bear-

of setting to any exact measurement. In some cases, there-

fore, such a stop-screw has a micrometer adjustment. Fig. 4.

The head of the screw is graduated, so that the screw can be

adjusted by a known amount—a manifest advantage in fine

work. The body of the stop is split, thus providing positive

means for binding the stop-screw.

An illustration of the stop-screw or rod passing through

a hole in the moving slide is shown in Fig. 5. The example

Double Stops used on Turret Lathe, makingr it possible to obtain T^vo
Lengths "without the Necessity of readjusting the Stop-screwr

Fig. 7. Split Stop Collar used on
Drill-press Spindle

ings on the edge of the table, and adjustable dogs be clamped

to the rod by set-screws, or by split ears or lugs. Another

method is to have a fixed stop bolted to the table edge, and
adjustable dogs attached to a rod in front, these being struck

by the stop according to the movements of the table. A

;^^^ g^^ g^^^ss;^^^^^ *^ k^

^^^^^^ft^fc-
S---S : _"^ -

. :n ...Li^:-
1

- _j-J

Mavfiinert/w/////0y///////////////////^^^^^ y. Y,

Fig. 8. Double Dead Stops

Fig. 9. RotaUng Dead Stops used on a Turret Lathe Cross-slide

favorite device for short slides, such as the cross-slides of tur-

ret lathes, is to attach the stops to a rod or screw passing
through a hole in the slide, the faces of the latter coming into

contact on each side alternately with the stops. Plain cylin-

drical parts, if of small diameter, are often controlled by a

collar or lug, clamped to them by means of a set-screw, and
arranged to encounter the face of the bearing through which
the part moves.

It is evidently impossible to show all the different kinds
of stops which are in use on various machine tools, but the

following selection of typical examples embodies the prin-

ciples involved in the design of all stops. Slight modifica-

tions in form and location are made in different machines.
In Fig. 1 is shown the simplest possible kind of dead stop

applied to the table of a cutter grinding machine. We have
here a T-slot in the edge of the moving table A, receiving the

heads of the bolts which clamp the two stop-plates through
the medium of knurled nuts. The plates strike the block B
on the transverse table.

Pig. 3 shows a modification of the same principle. In this

case the sliding head A of a vertical milling machine is to be

stopped in one direction only—the downward—and a projec-

tion stands out from the slide A to encounter the end of the

stop-screw in the block B. which is clamped in a T-slot on
the fixed head. After adjusting B approximately in position
up or down in the slot, by the lever, the final adjustment is

made by the knurled-headed screw, which is finally locked by
its nut. The screw does not, however, provide a precise means

shown is that of a cross-slide of a turret lathe. The stop-

screw in this case also serves the purpose of moving the rest

along through the medium of the handwheel and the miter

gears; frequently, however, a separate plain rod is used,

parallel with the screw, and carrying split clamped dogs in-

stead of the double lock-nuts, shown in Fig. 5. Another ex-

ample of the use of double nuts is shown in Fig. 2, illustrat-

ing the rear end of a cross-slide for a turret lathe. The stop-

screw is tapped into the fixed slide, and passes through an

extension on the moving slide. This arrangement serves as

a stop for both front and back tools. In modification, Fig. 8,

two screws are used locked with nuts, the ends of the screws

being struck by a pin screwed into the moving slide. The ad-

vantage of both these designs of stops is that they are perfect-

ly central, and are therefore better than those classes of stops

which are set at the side of the moving slide.

The combination of two stops, to provide the choice of two
lengths, is common. A case of this kind is shown in Fig. 6,

showing the rear end of a turret slide. The main screw A,

Fig. 10. Turret Lathe Stops used on the Pratt & Whitney Turret Lathes

with a locking nut, abuts against the back of the saddle or

base, and forms one dead stop. An adjustable block B, bolted

to the edge of the slide, carries a pivoted dog C, which when
dropped down into the position indicated in the view to the

left, strikes against a facing on the back of the base. A flat

spring n. screwed to B. presses against the tail of C and main-
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tains it in position. It C is not required, it is swung up into

the horizontal position, where the flat spring also retains it.

A simple kind o): stop for round spindles is shown in Fig. 7.

The example shown is used on a sensitive drill press, and
consists only of a split collar, whirh arrests the downward
travel of the spindle by striking against the top bearing.

One of the most valuable principles in stop construction is

that of the rotary disk carrying several stops, any of which

JIiii.-hineri/,X. T.

Fig. 11. Dead Stops used on a Turret Lathe of German Make

may be brought into action, either in a selective manner

—

that is, according to the wish of the operator—or in auto-

matic fashion—one or more stops being made to act only for

Fig- 12. Enlarged Detail of the Indicator of the Device shown in Fig. 13

a particular tool or set of tools. In this way compactness is

secured, and the stops are in full sight and easily accessible,

which was not the case with some of the older designs of

multiple stops, such as, for example, a set of flat bars laid

side by side and used for turret stops. Fig. 9 illustrates a
rotating type of stop, adopted for the cross-slide saddle of the

turret lathe, there being one stop-rod for each tool on the

cross-slide turret. The head A is mounted on the end of a

Fig. 13. Rotating Stop-bar and Accurate Indicator used on the Alfred
Herbert Hexagon Turret Lathe

shaft that is rotated simultaneously with the turret, and each

of the stop-rods is adjusted independently and secured with a

nut, the rod passing through the body of the bolt. Each rod

in turn abuts against the bar B, held in a bracket bolted to the

front of the lathe bed. The adjustment of this bar is effected

by loosening the set-screw and sliding it through the bracket;

Slachtiterit.y.Y

Fig- 14. Rotating Stop-bar used on Turret Lathe

on tightening the set-screw, it bears down on a flat milled on

the bar, and forms a positive check to slipping.

Another application is shown in Fig. 11. This arrange-

ment is applied to the rear end of the Pittler turrets, which

are mounted on a horizontal axis. There are sixteen holes

in the turret for tools, and a stop is provided for each hole.

All the rods are held in the rim of a disk secured to the rear
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end of the spindle, on the other end of ^-hich the tool disk

or turret is secured. The turret slide A travels, bringing one

stop-rod at a time against the fixed bed.

An arrangement of multiple stops, "selected" by a radial

action, though not set in a circle, ' is used in the Pratt &
Whitney turret lathes. Each stop-rod is held in an adjustable

bracket A, Fig. 10, bolted to the front side of the bed, set-

screws being used for clamping; three of these only are

visible in the view. As the turret rotates, a cam B. cut on

its base, operates a roller C mounted on a pivoted lever D,

and thus brings the flat end of another lever E. which is se-

slotted bar A somewhere in front of the turret slide, and
gearing it up to the turret to turn in unison with the latter,

so that a new face of the bar will be presented for each turret

face presented to the work. T-slots in the bar provide for

the attachment of stop-blocks or nuts, any number of which
may be used on one face. As the turret slide travels along,

these nuts come against either a trip lever or a dead stop

which lies in their path, and so throw out the feed, and gen
erally also act as dead stops. In the illustration, the nuts

which happen to be on the face nearest the turret are touched

by the bar B, and, by forcing this down, operate a rod that

Maehintry.S.r.

Fig 16. Combined Trip and Dead Stops for Milling Machine Table

Fig. 16. Trip for Turret Lathe Cross-slide

ra

B©E^

m

Machinery. X. Y.

Fig. 17, Example of Single Trip without Reversal

cured to the shaft of D, into line with one or another of the

stop-rods, corresponding to the position of the tool-holes in

the turret. The lever E is backed up by a lug projecting

from the turret slide (not shown), taking the thrust, and
eliminating spring.

A type of rotating stop which has been extensively adopted

by turret lathe manufacturers during recent years is illus-

trated in Fig. 14. The principle is that of fitting a rotating

Fig. 18. Double Trip and Reversing Clutch for Grinding Machine

passes through the case, thus dropping the worm-box C and

stopping the feed.

On the Alfred Herbert hexagon turret lathes a refinement

of this type of stop is introduced for the purpose of obtain-

ing the very finest limits in regard to length, by enabling uni-

form pressure to be put on the stops, independent of changes

in the pressure on the cutting tools as they become dull. Fig.

13 shows the appearance of the saddle with the hexagon stop-

rod in front, and the pilot handle or spider. In front of the

latter is a disk A, rotating with the shaft, and carrying three

adjustable dogs (see the detailed view. Fig. 12) with index

lines upon them. The saddle has a fixed sector with three

lines corresponding with those on the dogs. After the feed

has been tripped by the contact of one of the stops on the bar

with the end of the vertical plunger seen in Fig. 13, the saddle

can be moved a short distance by hand up to a dead stop.

When the saddle is hard up against this stop, one Of the dogs
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on the disk is set to come opposite one of tlie tliree index lines

on tlie sector. The dog thus forms an accurate means of

measuring the pressure on the dead stop. If more than one
length is required the two other dogs may be brought into use.

The combined trip and dead stop is found in other ma-
chines besides turret lathes. Fig. 15 represents the front of

Fig. 19. Method of Locking Clutch by Spring Plunger

a milling machine table, with a trip dog A which presses

down the plunger B, and through a pair of levers throws out

the feed. The stops C are set to abut agUinst the block

which receives B, and thus act as dead stops, positively arrest-

Fig. 20. Spring Plunger applied to Clutch-reversing Mechanism

ing the table, so that dead lengths can be milled. If the mill-

ing cutter simply has to clear over the ends of the work, the

dead stops need not be set, but if the travel has to be stopped

at definite positions, they are brought into employment.

When a feed has to be tripped, the actual medium by which

it is thrown out depends on circumstances; it may bi^ either
through shifting belts, by sliding clutches—toothed or fric-

tion—or through a drop-worm. The difficulty with toothed
clutches is that of insuring the re-engagement of the teeth.

They are reliable enough, when hand-operated, but may fail

when an attempt is made to render the mechanism self-acting,

unless the clutches are actuated by springs or a lever. To
render the action absolutely precise, an element must be in-

cluded to cause both the release and the engagement to take
place at an instant. A spring plunger is the device often
adopted. A spring is compressed by the movement of the
striking lever, which at the same time releases a trigger or
catch, setting the spring free to push the clutch into engage-
ment. This method is obviously capable of various applica-

tions. The springs may be actuated by a lever or by cams or
by other means. A latch or latches lock the mechanism, rend-
ering it impossible to throw any other movement in until

they are released. This feature is worked out in various ways
and is embodied in several gear-cutting machines to prevent
interference between the indexing and cutting oiierations.

Two types of simple trips, operating clutches which must
be re-engaged by hand, are shown in Figs. 16 and 17. The

3Iacliijtery,y. Y>

Fig. 21. Spring Locking Arrangement for the Shaper-reversing Mechanism

Maclitt,eri/,y- Y.

Fig. 22. Locking Mechanism lor Clutch for Milling Machine Feed-screw

first is for a turret lathe cross-slide, the second for a gear-cut-

ting machine. In Fig. 16 the saddle strikes the clamp-collar

A on the stop-rod, moving the latter to the left, and actuating

the lever which throws out the toothed clutch, stopping the

feed to the saddle. In Fig. 17 the function is similar, in that

the downward movement of the slide A is stopped; a bracket

bolted to this embraces the rod B on the fixed part of the ma-

chine, and strikes the lever C which actuates, through a link,

lever D, thus throwing out the clutch, and stopping the feed.

A double trip and reversing mechanism for a large grind-

ing machine is shown in Fig. 18. In this arrangement the

dog is bolted to the edge of the moving table, and strikes

against adjustable dogs on the flat striking bar, which is con-

nected by levers to the toothed clutch. In this design the

table feeds and reverses so long as the driving mechanism is

running. This brings us to the question of locking, that is

retaining a clutch or other gear in mesh as long as it has to

drive. Without some means of locking, there is nothing to

prevent the clutch from disengaging under the effects of vibra-

tion. The simplest and most common method is to fit a

spring plunger with a pointed end, or with a roller, which

slips down along a beveled end on one of the levers, or into
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recesses, there being many ways of accomplishing the desired

result. Fig. 19 shows the principle applied to a toothed

clutch set between miter gears, for reversing a grinding ma-
chine. When the stop-rod A is shifted endwise it moves the

lever B over, and the left-hand end of B throws the clutch

into mesh. Simultaneously the plunger C moves outward

Fig. 23. Trigger Trip for Drop Worm-box

under the action of the coiled spring, and its beveled end

locks with the beveled end of the short extension on B, thus

design is taken from the clutch-reversing mechanism of a
special gear cutter. The locking is effected by a roller A
mounted in a stup or plunger, and forced outward by a spiral

spring contained in the holder. As the lever B is thrown over
by the long lever pivoted to it, the roller is moved from the
fiat face o to the face b, thus retaining lever B in position.

Another method, see Fig. 21, utilizes the bent end of a fiat

spring A to lock the beveled end of a lever in its two posi-

tions. This example is taken from a shaping machine, in

which the dogs B, bolted to the T-slot in the top of the ram,
encounter the trip lever C and throw it over, thus actuating
the two connecting levers which move the lever D. the lat-
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Fig. 24. Trip Rod Fitted to Drill Press Sleeve

ter sliding the rod which throws in the friction clutch inside

the belt pulleys. £ is a wedge, adjusted in either direction by
the screw and knurled nut, by which fine adjustments in

length of stroke are obtained while the machine is running.

In cases where a clutch is thrown over by the part rotation

of a spindle, the latter may be utilized in connection with the

locking as in Fig. 22, which shows a mechanism for a milling

machine table. A plunger is situated at A. which catches in

the stud inserted in the spindle below, and retains the latter

^aclu'neri/.y.Y.

Pig. 25. Latch for Drop Worm for Milling Machine Fig. 26. Belt-shifting Mechanism for Planer

forcing the clutch positively into full engagement, and holding in position. The part rotation of the spindle is effected

It there until reversal again occurs. Another example of the through a plunger rack B, meshing with the teeth cut on the

spring plunger arrangement is illustrated in Fig. 20. This spindle, and forced downwards by the bevel-edged dog C on



Soptombor, 1910 MACHINERY

the edge of the table. D is the toothed clutch thrown into

gear by the movement of the spindle, thus setting the table

feed-screw into action.

Worm trips are very much in favor on account of their

simplicity and their instantaneous effect. The box containing

the worm is simply released and falls by the action of gravity,

instantly disengaging the teeth from those of the wheel. Two
examples of this mode of action will suffice. Fig. 23 is a trip

applied to an upright drill, in which the end of a lever A is

struck by the downcoming collar or rod on the spindle sleeve,

raising the other end of the lever, which is formed as a trig-

tappet mechanism is comparatively simple, comprising in gen-

eral a striking dog A, Fig. 26, which knocks over the lever B.

connected by other levers with the belt-shifting mechanism.

The return of the lever B is produced by the other dog or

tappet C, the catch of which can be tipped up, out of the way.

The fitting of trip motions to disks is adopted In various

ways, a stop-block being usually bolted to the disk so that at

Macltinerij,y. Y.

Fig. 27. Trip of the Disk Type used on a Boring MiU

ger, and releasing the handle B, which is clamped to the

worm-box, pivoted at point a. The worm-box and handle turn

on the axis passing through a. and thus the worm is allowed

to fall away from its gear. The striking of the lever A is

generally accomplished by an adjustable collar, clamped at any

desired position on the spindle sleeve, or by a rod, as in Fig.

24, held in a stud projecting out from the sleeve.

Fig. 25 is a drop latch fitted to the table of a vertical mill-

ing machine, which drops the worm from engagement with the

gear that turns the table screw. So long as the latch A re-

mains in the position shown, maintained by the spring

.Vuc'i"i«r|/..V. F.

Fig. 28. Ratchet Feed Trip for Gear-cutter

a certain point in the revolution, the block actuates the trip

gear and throws out a certain movement. Thus in Fig. 29,

the worm-wheel has dogs bolted to a T-slot in its face, and

these dogs strike a swinging lever A. thus imparting a partial

rotation to the shaft on which it is keyed, and dropping,

through a rack and pinion, a slide which carries a sector

gear that has to be disengaged. The spring plunger and rol-

ler B keep the lever A in either of its two positions, the roller

Machi}i€r!j,y. Y.

Fig. 29. Trip Actuated from
Worm-\pheel

Fig. 30.

plunger B, the shoulder cut in it retains the end of the worm-

shaft bearing in place, but when dog C on the under side of

the table comes against the short end of A. the latter is tilted,

and the worm drops.

With regard to belt-shifting mechanisms, the difficulty of

producing the necessary amount of belt travel with a small

amount of stop lever movement is overcome by magnifying

the effect of a cam plate and long belt levers. The operating

Combined Reversing and Feeding Mechanism
for Side Planer

pressing on one or the other of the two slopes of the beveled

end. Another interesting application of the disk trip is illus-

trated in Fig. 27, which shows the end of a boring mill cross-

rail. When the clutch C is in gear, the feed-screw A is

turned by a gear B, operated from other spur gears not shown.

A worm-wheel D, with a T-slot in its face for carrying a dog

E., is driven by a worm on the extension of the screw A.

When, therefore, the clutch is in mesh, the wheel D con-
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tinues to rotate until E comes in contact with the beveled

end of the trip lever F, and the latter is pushed over, disen-

gaging the clutch, and stopping the rotation of A. Dog E
is set at any required position on the circle to trip the feed

at the desired position of the cross-slide on the rail. Another
variation of the same idea is shown in Fig. 28, illustrating a
feeding device for a gear-cutter. A slotted lever A is rocked

to and fro, and by means of the pawls a gives intermittent

turning movements to the ratchet wheel B. This continues

until the dog 6 comes in the way of the pawls, which are then

thrust out of engagement with B, thus stopping the feed.

In certain cases the feed is engaged automatically at the

same time that the reversal occurs, as in planers. An inter-

esting device, applied specially to the Richards' side planing

machines made by Geo. Richards & Co., Ltd., Manchester, is

used for giving the down feed to the tool-box that is situated

at the end of the long arm. When the saddle A, Fig. 30,

travels along the bed B, propelled by its screw turned by belt

pulleys with open and crossed belts, a pair of horns n. bolted

Fi^. 31. Combined Reversing and Feeding Mechanism for Grinding: Machine

to A, Strike dogs 6. mounted on a rod c, which by its longi-

tudinal movement actuates the belt-shifting mechanism and

produces the reversals, as in an ordinary planer. But the rod

c is also given a twisting movement, in the following man-

ner: Within the bearing d is a bushing, having cam grooves

cut in its walls as shown in the enlarged detail, these

grooves receiving rollers on the ends of a pin that passes

through the rod c. When therefore c is slid endwise it must

twist the rod, because the bushing cannot turn. Another rod

e, through the medium of miter gears, imparts the down feed

to the screw of the tool-box through a ratchet gear.

The combined reversal and feed is also applied to grinding

machines, to feed the wheel a slight amount after each pass

or stroke. One illustration of this class of mechanism as fit-

ted to the Birch grinders is seen in Fig. 31. The rocking of

the lever A in alternate directions when struck by the table

dogs has the effect of rocking B up and down, and causing the

spring-maintained pawl C to feed the disk, on the periphery

of which fine ratchet teeth are cut. Hand adjustment is ob-

tained by the small lever seen near the top. A somewhat

more elaborate type of mechanism was shown in Machi.\eky

for May, 1909, in an article entitled "Machine Shop Practice-

Cylindrical Grinding."

SPECIAL TOOL-ROOM APPLIANCES IN A
RAILROAD SHOP
By RALPH E. FLANDERS

The tool-room at the Juniata Shops of the Pennsylvania
Railroad, at Altoona, Pa., is remarkable for the range in size

and accuracy of the work it is called upon to perform.
Not only do they make here the rough dies required for bull-

dozer and other machine forging operations, but the workmen
are prepared at a moment's notice to break oft on such work
and undertake the building of the fine instrument parts for a
locomotive test plant or a precision dynamometer car. Besides
this ability to do fine work, there is a large fund of native

ingenuity lying around loose in the organization. The tools

and devices herewith illustrated and described will give ample
evidence of the truth of this assertion.

Micrometer for Odd-fluted Keamers, etc.

Fig. 1 shows a simple special micrometer. It is used for

measuring the diameters of counterbores, reamers, etc., with
odd numbers of flutes. It performs this awkward operation
in a simple and easy manner. As may be seen, the instrument
resembles a vernier caliper, having a blade provided with a

split hub for clamping to the tail center of the grinding ma-
chine; the usual adjustable jaw and fine adjustment slides are

provided. There are, however, no scale or vernier gradua-

tions. What would ordinarily be the jaw carries a micrometer
spindle instead.

To illustrate the use of this instrument, suppose it is de-

sired to grind a counterbore, like that shown, to a diameter
of 2.396 inches. First a standard 2-inch plug gage is set on
the centers of the grinder, and the slide or jaw carrying the

the micrometer spindle is adjusted until the graduations on
the spindle read to zero when the point of the measuring
screw is brought down against the surface of the plug. The
micrometer spindle is now screwed back out of the way, and
the work is set in place on the centers. The counterbore is

to be ground to a diameter 0.396 inch larger than that of the

standard plug, or to a radius one-half that, or 0.198 inch,

larger. It is therefore ground until, when measured by the

micrometer in the way shown in the engraving, the gradua-

tions on the barrel of the micrometer read 0.198 inch, which
shows that the counterbore has been reduced to the required

diameter.

Grinding Reamers with Eccentric Relief

Figs. 2 and 3 show an eccentric reamer grinding device,

which is in almost constant use, owing to the immense number
of straight and (particularly) taper reamers used about a

railroad shop. This device grinds the reamers eccentrically,

so that they are provided with a better relief at the top of the

blades than is given with the old-fashioned straight or con-

cave grinding. The action consists in rocking the reamer

about a center, so set as to give the proper contour to the

blade being ground. This rocking takes place rapidly and

continuously, while the table is moving the reamer back and

forth past the wheel by the regular reversing feed mechanism.

The device is operated by a belt from the countershaft,

running over the pulley which is mounted on a shaft connect-

ing the two heads C. The mechanism is identical in each

head. The shaft on which the pulley is mounted is con-

nected by an adjustable cam movement with the sleeves B in

which the work centers are mounted. This mechanism rocks

the sleeves rapidly, and with them the work. The centers in

each head may be adjusted in their sleeves to the proper de-

gree of eccentricity and to the proper position. Provision is

likewise made for indexing the reamer from one tooth to the

other, as each is completed. As shown in Fig. 3, this consists

of a gage D, provided with a tooth-rest against which each

blade of the reamer is lined up in turn, while it is being ad-

justed for sharpening. This rest is swung out of the way be-

fore the rocking mechanism of the attachment is started in

operation.

All the various adjustments provided facilitate the opera-

tion of the grinding to such an extent that the device is prac-

tically as rapid in operation as the old style arrangement

giving flat or concave relief; and at the same time it gives

A (Id IT SpiiDgfield, Vt.
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far superior results. The heads t^ can, of course, be set to

any center distance, and the table of the machine can be set

to any angle for taper reamers. All the other adjustable fea-

tures of the standard grinding machine have also been re-

tained.

The Thread Pitch Testing Machine

In Fig. 4 is shown what is in some respects the most inter-

esting of the special tools which have been made and used at

1
Fig. 1. Micrometer for Mea^arui^ OUd-Iluted Counterbores, Keainers. etc.

this shop. This is a thread testing device, which finds steady

and profitable employment in the measurement of taps, stay-

bolts, lead-screws, etc. The device is mounted <Jn a baseplate

E, and is provided with head- and foot-stocks F in which cen-

tered work is mounted, and with V-supports G for uncentered

work. These are shown in use in Pig. 6. The V-supports are

provided with vertical adjustments for bringing the center

Fig. 2. Eccentric Grinding Device, for Straight and Taper Reamers

line of the work parallel with the base, and at the same

height as the measuring points of the instrument.

The instrument or indicator itself is most plainly shown in

the detail view in Fig. 5. It comprises

a standard on which is pivoted a sensi-

tive spring pointer H, and a stationary

pointer J. The latter is mounted on a

bar A", which may be minutely adjusted

lengthwise by the adjusting screw L.

The indications of pointer H are read on

dial -1/, whose support may be adjusted

in a circular dove-tailed slot about the

center cf the pivot of H, to bring the

reading to zero whenever desired. This

adjustment is effected by screw X. and

is clamped by screw O. Spring stop-

screws P limit the extreme movements

of the needle.

The method of using this instrument

will be readily understood from the engravings. One form

of test which may be made with it is that of investigating the

uniformity of the lead of a supposedly accurate screw. In

Pig. 4, for instance, the points are adjusted to span any suit-

able number of threads, and the instrument is pushed up to

the screw to be measured until the measuring points are

firmly pressed into the threads. Scale M, see Pig. 5, is then

adjusted until the pointer indicates zero. The instrument is

then moved from one place to another, along the thioad, and
in all positions the pointer should evidently indicate zero, if

the thread is uniform in pitch through its entire length. If

it is not uniform, this will be shown in the variation from
zero in one direction or the other of the pointer on the dial;

and the amount of variation can be read, since the dial is

graduated to thousandths of an inch.

Another use of this tool is in finding the amount by which
threads are longer or shorter than- the true pitch. In this

kind of investigation the indicator is first set to zero, as pre-

viously described, on a model screw of known accuracy. The
unknown screw to be tested is then put in place in the ma-
chine and measurements are taken at various points along
its length. The readings given on the dial then show
whether the pitch is long, short or irregular, and how much
it is out in either case.

This instrument has the advantage of measuring on the

sides of the thread at or near the pitch line. The indicating

Fig. 3. Rear Vie'W of Reamer Grinding Attachment, allowing Tootll Gage

points are given the shape of balls, and various sizes are i)ro-

vided to suit various pitches and shapes of threads. An e.\tra

set is shown at Q in Fig. 4. Various model screws for com-

parative measurements are also shown in this engraving at R.

and bars of various lengths for carrying the fixed indicating

point are shown at A', and E.. The whole arrangement makes
the instrument practically universal in application, since base-

plates of any length may be used, or long lead-screws may be

held on any plane surface, suitably supported with their center

lines parallel with the base and at the right height for the

instrument.

Resulte of a Campaign of Thread Testing

This apparatus made its debut in the work of testing the

lead of stay-bolts and of stay-bolt taps. As every boilermaker

knows, it is a matter of considerable difficulty to keep the

pitches of the corresponding bolts and taps accurately to

Fig. 4- Instrument for Testing tlie Accuracy of the Pitch of Screw Thr.-aii..

Standard. If they are not accurately to the standard pitch,

the stay-bolt, when it is screwed into place, springs the fire-box

sheets out or in, as the case may be. Thus some of the bolts

are under initial compression, while their neighbors may be

under initial tension, so the fire-box and side sheets in the
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boiler itself are sprung out of true In every way, setting up
dangerous Internal strains which bring delay and danger in

their train.

Two important reforms resulted from the investigations

undertaken on
these matters. One
of these was the de-

sign of an automa-

tic machine for
cutting stay-bolts,

in which the die

was guided by an

accurate lead-
screw. This settled

the stay-bolt trou-

ble. The second re-

form made was the

m a n u f a c ture of

stay-bolt taps in the

tool-room of the Ju-

niata shops, in-

stead of buying
them from commer-

cial manufacturers.

It was at that

time found impos-

sible to obtain
commercial taps
which came up to

the limit of accu-
Fig, 5. Detail View of the Thread Testing Indicator . , ,

racy considered ne-

cessary for boiler work on the Pennsylvania Railroad. For

a number of years, therefore, the tool-room has been making
all the stay-bolt taps used, with satisfaction to all parties im-

mediately concerned.
* * *

COMPARISONS BETTVEEN ENGLISH AND AMERICAN
LATHE DESIGN

In addressing the ShefReld (England) Society of Engineers

on "Comparisons between English and American Lathe De-

sign," Mr. G. W. Burley, of the Applied Science Department

of the Sheffield University, stated that in almost every detail.

, j4i~
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Fig. 6. Thread Testing Instrument with V-block Work-holders In Use

lathes of English and American design differ. In regard

to high-speed lathes, Americans are adopting gear-driven

feed-rods, while English lathe designers are returning to the

belt, their reason being that the belt acts as a safety valve

and prevents breakage should anything occur to the tool

causing it to refuse to cut. The main features of American

lathes were stated to be handiness and facility of operation,

while the main features of English lathes were strength and

capacity.

Investigations conducted in 1908 by Mr. A. Philip Indicate

that in order to obtain phosphor-bronze of a tensile strength

of 38,000 pounds per square inch, with an elongation of not

less than 20 per cent, it should consist of a mixture within

the following limits: copper, 90 to 92 per cent; tin, 9.7 to 7.4

per cent; phosphorus, 0.3 to 0.6 per cent.

THE STATUS OP PROCESS INVENTIONS*
By E. D. SEWAI.Lt

The laws of the United States provide for the grant of a
patent to any one who has invented any new and useful art,

machine, manufacture or composition of matter. An "art"

within the meaning of the patent law is a way of accomplish-
ing a result—a process, or a method.
The patent laws do not extend protection to all inventions.

The Constitution authorized the enactment of such laws "to

promote the progress of science and the useful arts." It is

therefore clear that the subjects of invention for which patent

protection may be had are limited to those that fall within

the domain of science and the useful arts.

There are no doubts that new and useful machines, manu-
factures, and compositions of matter are subjects for patent

protection, because inventions of such character clearly fall

within the constitutional limitation. Machines and manu-
factured articles are concrete things cognizable both by the

senses and the intellect. They are vendable commodities

—

products of the industrial arts. The doubts arise with respect

to "art" or process Inventions, which are abstract things,

cognizable only by the intellect, although the results of such

inventions may or may not be perceptible to the senses.

Judicial interpellation indicates that process inventions

whose results can be apprehended only through the intellect

are not patentable, while those that produce a change in the

condition of matter that is perceptible to the senses may be

patentable. Thus, a method of doing business, of training and
educating animals, or of playing a game of cards is not patent-

able, while a way of making a chemical composition or a

car wheel, developing power, or transmitting sounds may be

patentable. The first three of the methods referred to are

purely intellectual schemes producing no physical changes,

while the last three effect perceptible changes In the condition

of matter.

Thus, with respect to art or process inventions, arise the

most fundamental doubts in the law of patents. And with

respect to such inventions, even when clearly relating to the

"useful arts" within the constitutional provision, the greatest

uncertainty has prevailed throughout the history of patent

law, both in this country and abroad. Courts, lawyers of

long experience, and the Patent Office, have denied the pro-

tection of a patent to new and useful arts which were admit-

tedly inventions. They have doubted the patentability of a

process when apparatus was essential to its practice, or when
no chemical reaction or "similar elemental" force took part

in it.

Prejudice Against Process Patents

This prejudice against and this uncertainty with respect to

processes, has resulted in injury to inventors as well as to

the public. It has lost to inventors the full measure of

protection to which their inventions entitled them, and has

rendered so uncertain a large part of the property in in-

ventions, especially the more fundamental ones, that the in-

terested public hesitates to manufacture and use what seems

to be unprotected by patent for fear of some unexpected con-

struction by the courts.

Tlie phrases "mechanical process" and "function of the

machine" have been disastrous to many a valuable invention.

It has been enough to say that a process is merely "manipu-

lative," involving "no chemical or other elemental action," to

deny its patentability. And the description and illustration of

a machine adapted to carry out a wholly new and valuable

process in an application for a patent for that process, have

been sufficient excuse for refusing a patent for that process on

the ground that it was the mere function of the machine il-

lustrated and described. Also, patents have been refused for

new manipulative processes of making old manufactures

while, absurdly enough, claims have been allowed for the old

manufactures defined by the way in which they were made.

And, with equal absurdity, where claims for new processes

• For other articles on patents, previously published In Machinery,
see • "Forfeiture of Patent Risbts," December, 190S ; "Unlawful
ITses of Patented Machines." OcIoIkt, 190S : "Patents and Inventors."

AuRUSt 1908; "Patents and Inventors." June. 1908: "On the State

of the Patent Office," March, 1908 ; "Patcntablllt.v of Inventions," No-

vember, 1906 ; etc.

t Address : 1819 F St., Washington, D. C.
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have been refused on the ground that they were the mere
function of the machines set forth for practicing them, claims
for the machines have been allowed in the bald terms of the
several means for carrying out the successive steps of the

denied process.

Assume it to have been generally perceived desirable to

construct a car wheel with (1) a hard steel rim, and with (2)

a soft steel hub and web, but that it was not known how it

could be made and that an Inventor discovers a way of making
such a wheel. He applies for a patent for "a car wheel having
a hard steel rim and a soft steel hub and web integral there-

with," and also for the method of making it which consists in:

(1) Forming a rim portion having a circumferential groove
in its inner periphery, (2) separately forming a hub and web
portion In one piece of less diameter than the internal diameter
of the rim, (3) centering the hub and web within the rim,

ana then (4) enlarging the diameter of the web by applying

forging pressure thereto to thin and expand it into contact

with the surface of the rim within the groove and (5) weld

uniting the web and rim.

The claim for the article meets with rejection because it

defines only a conception of a thing recognized in the art as

desirable—a mere perception of a w-aut, an obvious article, the

problem of making which had not hitherto been solved. The
process claim meets with rejection because for mechanical

operations involving "no chemical or elemental action." But,

in recognition that the applicant has accomplished something

new, he is allowed a claim as follows:

A car wheel having (1) a hard steel rim with a grooved in-

ner periphery, (2) a hub and web of soft steel which has

been mac'e of less diameter than the inner diameter of the

rim and has been expanded into contact with the grooved por-

tion of the rim by forging pressure and welded thereto.

It is quite obvious that this is a case of whipping the devil

around the stump. The wheel continues to be merely a

car wheel having a soft steel hub and web, and a hard steel

rim, a patent for which was refused. The groove in the inner

periphery of the rim has disappeared in the finished wheel and

the web diameter is no longer less than that of the rim. The

real problem before the inventor was how to make such a

wheel, and the invention, if there was any, lay in the solution

Oi that problem, i. e., in the process.

Assume, again, that one who has been making large railroad

spikes in a spike machine finds that he has to heat the bar

repeatedly, because of the slow operation due to the heavy duty

of the machine, thus consuming a lot of time and deteriorating

the quality of the metal. He observes that the metal can be

shaped by rolling much more rapidly than by forging. He
therefore conceives of passing the heated bar rapidly through

a pair of die rolls so formed as to rough shape the bar into a

string of connected spike blanks, and then Immediately

feeding the bar to a spike machine, which may be geared to

high speed because of the light work left to be done in

finishing and cutting off the blanks. Thus he finds that he

can forge an entire bar into spikes at one heat. He therefore

makes application for a patent for:

The process of making spikes consisting in (1) heating a

bar, (2) die rolling it into a string of connected partly-formed

spikes, (3) cutting off and finishing the partly-formed spikes

by forging.

The specification discloses a furnace, a stand of die rolls and

a spike machine arranged in tandem relation so that the

heated bar may be withdrawn from the furnace and fed be-

tween the rolls and into the spike machine in a straight path.

The process claim is met with a rejection on the ground that

the alleged process is merely the function of the machines

shown. The applicant therefore claims:

The combination of a furnace, a set of die rolls and a

spike machine

and the claim is allowed. Here it seems obvious that the

real invention lay in the conception of the way of making

spikes. Hot metal cannot be worked with the fingers. The

furnace, the die rolls, and the spike machine were all well

known instruments for working metal, and any mechanic

would know well what instruments to make use of upon the

mere directions of the inventor how to make the spikes, to

wit: to heat the bar, die roll it, and then finish by forging the

blanks. The allowance of the combination claim In this case
is clearly another example of whipping the devil around the
stump.

To the simple-minded it looks as if in each of the assumed
examples the inventor had not received a patent for his
actual invention, and could only be protected in the practice of

it by the favorable construction of the court in case the terms
of the specification were such that it could be so construed.
And the chances are that having canceled the claims to his
actual invention the patentee will not be allowed the same
claim by construction, and that the thing actually claimed
will be held unpatentable.

No Sound Reason for the Prejudice

It is impossible to draw from any person holding this preju-

dice against process inventions a sound reason for his at-

titude. The prevalence of it can hardly be explained except
on the hypothesis of a blind inheritance of belief in erroneous
premises adopted early in the history of the English law,
strengthened in the minds of the case lawyers by dicta in cer-

tain decisions of our courts. That is to say, the preju-
dices against mechanical or manipulative processes have about
the same kind of vague foundations as popular superstitions.

Our patent laws, although deriving their authority from the
Constitution, yet derive their principles from the English
law. In ancient times the monarch of England had a pre-

rogative to grant monopoly patents. "The king," said Sir
H. Finch, "hath a prerogative in all things that are not
injurious to the subject; for in them, it must be remembered,
that the king's prerogative stretcheth not to the doing of

any wrong." This prerogative was in certain cases wisely
exercised for the purpose of bringing into England and teach-
ing to English subjects arts and trades of which the English
people were ignorant. In the time of Elizabeth and James
I especially this prerogative was stretched to the doing of

wrong by monopoly grants giving control of industries and
commodities already in possession of the people. For this

reason Parliament enacted the famous statute of monopolies
(21 Jac. 1, c, 3) declaring that all monopolies, grants, and let-

ters patent

"heretofore made or granted, or hereafter to be made or
granted are and shall be utterly void

Provided also, and be it declared and enacted, that any declar-

ation before-mentioned shall not extend to any letters patent
or grants of privileges for the term of fourteen years, or under,
hereafter to be made, of the sole working or making of any
new manufacture within this realm, to the true and first in-

ventor and inventors of such manufacture "

The statute of monopolies also excepted certain named ex-

isting grants such as the so-called smalt patents, which were
for processes of making a certain blue dye and the product
thereof, and Dudley's patent for a process of extracting iron
from its ores by the use of sea coal.

English Court's Opinion on Watt's Alleged Process

In 179.5 Watt's patent for a "method of lessening the con-
sumption of steam and tuel in fire engines" came before the
Court of Common Pleas. The specification set forth among
other things, "My method of lessening the consumption of

steam and consequently fuel, in fire engines, consists of the
following principles: 1. That vessel in which the powers of

steam are to be employed, to work the engine which is called

the cylinder in common fire engines, and which I call the
steam vessel, must, during the whole time the engine is at

work, be kept as hot as the steam that enters it; first, by en-

closing it in a core of wood, or any other materials that trans-

mit heat slowly; secondly, by surrounding it with steam, or
heated bodies; and thirdly, by suffering neither water nor any
other substance colder than steam to enter or touch it during
that time. 2. In engines that are to be worked wholly or par-

tially by condensation of steam, the steam is to be condensed
in vessels distinct from the steam vessels or cylinders, al-

though occasionally communicating with them; these vessels

I call condensers, and while the engines are working, these
condensers ought at least to be kept as cold as the air in

the neighborhood of the engines, by application of water or
other cold bodies." It is not necessary to quote further.

Watt's invention was the greatest of that time. The steam
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engine was then known and in practical use, but was in-

efficient. Newc'omen's engine and that of the Marquis of Wor-

cester had no provision for Iveeping the cylinder hot and the

steam which had done its work on the piston was condensed

in the cylinder by injecting cold water. The cylinder was al-

ways kept cold, therefore, and the steam rapidly condensed as

soon as it was admitted to the cylinder.

Watt's primary conception of ways was that the cylinder

should be kept as hot as the steam so as to prevent the loss

oi heat and power, and his secondary conception of ways was

to withdraw it alive from the cylinder and either condense

it separately or allow it to exhaust and go to waste. As means

to this way of keeping the cylinder hot, he covered it with a

non-conductor of heat and also provided a steam jacket for it

into which he conducted live steam; and as means to his way

of taking care of the exhaust, he led it Into a separate condens-

ing vessel.

Heat and methods of generating it were known at that

time. The cylinder of Newcomen's engine could be kept

hot by building a tire under It, thus putting into practice fully

Watt's primary conception of economizing steam without the

use of any new means. Vessels and means to keep them cool,

as well as valves and pipes for conducting fluids, were also

well known at that time. So that Watt's secondary concep-

tion of ways of avoiding condensation in the cylinder could be

carried out by known means.

At the trial it was persistently Insisted on behalf of the

patentee that the invention was a process and that he was

entitled to cover under the patent any means by which the

cylinder could be kept as hot as the steam and the steam

condensed outside thereof. The defense urged that such con-

tention could not be sustained, as to do so would be to sustain

a patent for an abstract principle.

On the question of construction the court divided three to

one, three of the judges holding the patent to be for an im-

provement in the construction of steam engines, while the

chief justice alone held that the patent was for a process.

The majority of the judges held that the word "manufac-

ture" in the Statute of Monopolies meant a means—a "vendible

commodity"—although admitting that the term "manufactures"

was commonly used to designate both the commodities made

and the practice of making them. The argument seemed to

take form in their minds something like this: U) The word

monopoly by derivation means an exclusive right to sell; a

patent is a monopoly; therefore a patent is an exclusive right

to sell. (2) Only commodities can be sold; a process is not

a commodity but a principle—a mere abstract idea-^therefore

a process cannot be sold. (3) Conclusion—A patent can only

be for a vendible commodity, and Watt's contention that his

patent is for a method cannot be sustained since only vendible

commodities are patentable. It must therefore be for a me-

chanical construction and not for a method.

Chief Justice Eyre's Opinion

On the other hand, the Chief Justice in his minority opin-

ion wrote these wise words:

"Undoubtedly, there can be no patent for a mere principle;

but for a principle so far embodied and connected with cor-

poreal substances as to be in a condition to act and to produce

effects in any art, trade, mystery or manual occupation, I

think there may be a patent. Now this is, in my judgment,

the thing for which the patent stated in the case was granted,

and this is what the specification describes, though It mis-

calls it a principle. It is not that the patentee has conceived

an abstract notion that the consumption of steam in fire en-

gines may be lessened, but he has discovered a practical

manner of doing it, and for that practical manner of doing it

he has taken his patent.

"The substance of the invention is the discovery that the

condensing of the steam out of the cylinder and protecting the

cylinder from the external air and keeping it hot to the degree

of steam heat will lessen the consumption of steam. This

is no abstract principle; it is in its very statement clothed with

practical application: It points out what is to be done in

order to lessen the consumption of steam. Now the specifica-

tion of such a discovery seems to consist in nothing more than

saying to the constructors of fire engines, 'For the future con-

dense your steam out of the body of the cylinder instead of

condensing it within it, put something round the cylinder to

protect it from the external air and to preserve the heat

within it.' Any particular means of doing this, one

should think, would hardly need to be pointed out, for it can

scarcely be supposed that a workman, capable of constructing

a fire engine, would not be capable of making such additions to

it as should be necessary to enable him to execute that which
the specification requires him to do.

"Some machinery, it is true, must be employed, but the

machinery is not of the essence of the invention, but in-

cidental to it."

The Chief Justice also pointed out that the language of

the statute of monopolies defined a monopoly to be "the privi-

lege of the sole buying, selling, making, working, or using

anything within this realm," and that the statute e.xcepts from
condemnation privileges of "working or making of any new
manufacture," which seemed clearly not necessarily to limit a

patent monopoly to a vendible commodity.

This language of the statute received very little attention

from the majority. They appear not to have considered that

the royal prerogative was earliest exercised for the purpose of

Introducing new trades and "mysteries" into agricultural Eng-

land, nor that the statute expressly excepted certain process

patents such as those mentioned above.

Within the fifty years following the case of Boulton & Watt
vs. Bull, the English courts passed many dicta, generally un-

favorable to process patents. In Crane vs. Price, decided In

1842, it was finally definitely decided that a valid patent may
be had for a process, without deciding that merely manipu-

lative or mechanical processes were patentable. Even later,

English law writers are found strenuously maintaining that

processes, saving only chemical ones, are not patentable in-

ventions.

No more accurate notion of the fundamental principles of

the law governing the grant of patents for process inventions

has been expressed than that of Chief Justice Eyre in the

Watt case.

Opinion in the United States on Processes

The original United States patent act of 1790 defined the

subjects of patentable inventions to be, "Any useful art, manu-
facture, engine, machine or device." This language is prob-

ably Jefferson's. He was thoroughly familiar with the history

of monopolies and doubtless used the word "art" advisedly as

the scholarly word to designate new trades, "mysteries"

and industrial processes. It has persisted in successive

statutes until to-day, and the courts have never had any hesi-

tation in declaring that it means an industrial process, al-

though they have had hesitation in declaring that all indus-

trial processes are to be included under it.

In 1843 in the case of McClurg vs. Kingsland, the United

States Supreme Court held valid a patent for "a mode of cast-

ing chilled rollers and other metallic cylinders and cones,"

which consisted in injecting molten metal into a mold tan-

gentially, thereby imparting a rotary motion to it, which had

the effect of concentrating the dross at the center. In 1871

in Mowry vs. Whitney, the same court sustained a patent

for a process of making cast-iron car wheels which consisted

in casting a wheel in a mold, removing it from the mold as

soon as it had cooled sufficiently to hold its form, then subject-

ing it to heat to raise its temperature uniformly to a point a

little below that at which it fuses, and then slowly cooling it,

thus carefully annealing it in all parts. In 1876, in Cochrane

vs. Deener, a process of bolting flour by passing it successively

through bolting cloths of successively finer mesh and applying

air currents close to the surface of the cloths to remove the

finer impurities, was sustained. In 18S0, in Tilghman vs. Proc-

tor, a process patent for the manufacture of fat acids and

glycerine from fats by the action of water at high temper-

ature and pressure w-as sustained. Many patents have been

sustained where the claim was for a chemical reaction to

produce a new substance or an old substance in a new way. In

1888, Bell's patent was sustained for "the method of trans-

mlttiug vocal and other sounds telegraphically by causing

electrical undulations similar in form to the vibrations of the

air accompanying the said vocal or other sounds." In 1898,
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the Supreme Court, in Westlnghouse vs. Boyden said "it may
still be regarded as an open question whether the patentability

of processes extends beyond this class of inventions" (mean-
ing by "this class of Inventions" those "which involve chem-
ical or similar elemental action." In 1909, the Golding patent
for a method of making expanded metal lathing by slitting,

stretching and bending the slitted portions into diamond-
shaped meshes, was sustained by the Supreme Court after the

same patent had been held invalid by the Court of Appeals
of one circuit on the ground that it was for a mechanical
method—the mere function of the machine used—and had
been sustained by the Court of Appeals of another circuit. In

this case the Supreme Court cited with apparent approval the

decision of the Circuit Court in Paper Bag Co. vs. Paper Bag
Co., sustaining a patent for a process of making paper bags
by folding the paper in a new way, the process having been
practiced commercially by an automatic machine.

In 1853 the Supreme Court held invalid the claim of Morse
for making intelligible signs at a distance by the use of the

galvanic current, on the ground that it was a claim for a
principle, and covered all possible ways of attaining the re-

sult arrived at. Since then It has invalidated many process

patents as lacking invention. In 1S95, it rendered a decision

in the case of Risdon vs. Medart that has done more than
any other ruling to unsettle confidence in process patents.

That decision contained dicta from which it was widely in-

ferred that only such processes as Involved "chemical or

similar elemental action" were of a patentable character. The
actual point of the decision seems to have been based on the

assumption that the process was the mere "function of a

machine," although several machines were in fact used in

making the pulley, which was the product that the process

aimed to produce. Following this decision it seemed to be

sufficient that a process was not of a chemical nature to deny
its patentability. What the "similar elemental action" may
be, has never been judicially defined.

Supreme Court Never Invalidated Clear Process Inventions

From the above hasty glance at a few decisions of the Su-

preme Court it may be deduced that neither a principle of

nature, a desirable result, nor all ways of attaining a de-

sirable result or applying a principle of nature, nor the func-

tion of a machine, are patentable subjects in their opinion.

Specified ways of applying principles to secure a result, if

they involve "chemical or similar elemental action," are sub-

jects for process patents. The patentability of chemical

processes has not been questioned. In one case, sustained,

"similar elemental action" was centrifugal force applied to

casting molten metal; in another it was the effect of heat

applied so as to overcome the strains due to unequal radiation

of hot metal when rapidly cooled; in another it was the ap-

plication of air currents to flour in a certain way, as it was
passed through bolting cloths; in another the application of

electrical undulations to set up sound undulations in air; in

another the mere tendency of paper to retain its folded form

when folded, and in another the ductility and malleability of

metal.

It is believed the United States Supreme Court has never

reached a conclusion on the validity of a process patent that

is at variance with the fundamental principles of lawful mo-

nopolies. They have never denied patentability to any process

relating to the useful arts that involved invention, although

there have been dicta from which misleading inferences can

be drawn. It is difficult to reconcile a belief that manipulative

or mere mechanical processes are not the subjects of a patent,

in the opinion of the Supreme Court, in view of the decisions

sustaining a process of bolting flour by the aid of bolting

cloths and air currents, of folding paper in making paper bags.

In slitting, bending and stretching metal in making metal

lathing; or, in view of the same decisions, that the Supreme

Court holds a process patent to be invalid where mechanism

is absolutely necessary to practice it.

The Philosophy of Process Inventions

Three classes of inventions corresponding exactly with the

intellectual laws of invention have always been expressly

recognized in the United States statutes. These three classes

are (1) the product or thing produced—represented by the

words "manufacture" and "composition of matter," (2) the

way or method of producing the product, or of accomplishing

an industrial effect (when the product of the process is not

a concrete thing, as a form of energy), represented by the

word "art," (3) the Instrument used to aid in i)ractici'.ig the

"art," represented by the word "machine."

The order of inventive conception is (1) the product, I2) the

process of making the product, (3) the machine for carrying

out the process. In answer to the question "What shall 1

make?" the inventor conceives the product; to the question

"How shall I make it?" he conceives the process; to the ques-

tion "By what means shall I practice the process?" he con-

ceives the machine. He must have a clear notion of a product

before he can devise a process of making it and must perceive

clearly the process before he can build a machine to practice

that process. Patents rann in value in tne same order. The
patent for a manufacture gives the broadest possible protec-

tion, since subject to it are all possible processes of making
it. The next broadest protection is affordeo by the process

patent since subject to it are all possible machines whose
modus operandi is the process. The protection afforded by

the apparatus or machine is the most limited of all. Of course

a machine or apparatus may be the product desired, and the

process of making that machine will then be inferior in patent

value to the machine. Or the ultimate result may be an ef-

fect, not resulting in a manufacture, produced by a process

carried out by the aid of a product which in turn becomes

an instrument inferior in value to the process. But always, in

the relation of value and rank, the process is higher than the

instrument used in practicing it, and the product is higher

than the process by which it was made.

Higher still than any of the three kinds of inventions

—

product, process, and apparatus—stand effect, result, principle,

which are not inventions. In accordance with natural 'aw and

with the fundamental principles governing monopolies, prin-

ciple, result, effect, cannot be monopolized. They are the

property of all equally, and become known by perception, not

by invention. There can be no lawful claim for an effect or

principle. A claim in a patent or application for patent for

an invention in any one of the three statutory classes con-

clusively concedes pre-knowledge of that which stands higher

in rank. A claim for a product concedes pre-knowledge of the

mode of using it and of the effect or results designed to be

produced by its use; a claim for a process conclusively con-

cedes pre-knowledge of the principles utilized in the process,

of the product made by that process; and of all instruments

the use of which is made a part of the process; a claim for

an apparatus concedes previous knowledge of the process it

is designed to practice.

The principles just stated are fundamental and essential

to be applied in testing any alleged invention. It must also

be remembered that all invention lies in the mental concep-

tion. For obvious reasons the invention is not a patentable

one until it has been made potentially available to the public.

But in testing any claim for the presence or absence of in-

vention, the inventive conception must be resorted to and the

rank of that conception determined.

Suppose one desired to make a hole in a metal plate. The

production of the hole is the effect, not patentable. One way
to attain this effect is to remove the metal by cutting it away

in detail; another is by displacing the metal by forcing a

punch into it; another by burning it in the presence of pure

oxygen. One person might have a patent for one method, and

another person a patent for another method of attaining this

effect. Obviously the patent for displacing by the punch

would not conflict in any way with that for oxidizing nor

with that for cutting the metal away in chips.

Assume that the method of chipping away the metal is

adopted. As metal cannot be worked without instruments an

instrument for cutting a hole by chipping away the metal has

to be devised. The twist drill is conceived, which is one of

several instruments that will carry out the method of cutting

the hole. A method of making this drill is now sought.

One conceives of making it by twisting a properly formed

straight blank, another by forging spiral grooves in a round

blank, another by removing metal to form spiral grooves.

None of the processes conflicts with the others or derives any-
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thing from the others, but all derive something from the

drill, and would infringe the drill patent. A machine is then

sought that will carry out the desired method, say of remov-

ing material to form the grooves. A milling machine Is de-

signed. This should not infringe a patent for another ma-
chine which removes the metal by planing, but both would be

subject to the process patent. And so process, product, and
apparatus may proceed indefinitely. The metal plate with the

hole in it may be a product, and also an instrument in carry-

ing out another process; and the machine for making the drill

may again stand in the relation of product to some other

process.

No valid product patent can be so broad in scope as to pre-

vent the possible allowance of other non-infringing product

patents designed to secure the same effect. No valid process

patent can be so broad as to hold as an infringement every

other possible process patent for producing the same product.

No valid machine patent can be of such scope as to close the

field to other machines for carrying out the same process.

By "possible" is here meant theoretically possible, as it may
occur, as in the telephone Invention, that the method discov-

ered and applied is the only one. This is a fundamental
truth of patent law, notwithstanding that the existing mass
of patents fails to support it.

Process inventions are in general the mos"t fundamental
ones. They are the "useful arts." The most valuable manu-
factures have been known and used for years, and as ways of

manufacturing essentially old products are the prime prob-

lems of manufacturing industries, it is most important to

have process inventions protected.

A process is a way of attaining a result; and any process

that is new, useful, and based on an inventive conception, is

patentable under the law, if it is applied to "science and the

useful arts." It matters not whether or not it Includes

"chemical" reaction or "similar elemental action," or is car-

ried out by an automatic machine. The only conditions prece-

dent imposed by the law are that it shall be new, useful, and
an invention; and those conditions apply equally to all classes

of invention.

The much discussed and much applied phrases "function of

a machine," "mere mechanical process," should bo dropped
from consideration in determining the patentability of a pro-

cess. They have no bearing on the question of invention in-

volved in them. Process inventions should be approached in

the same way as machine or article inventions.

In settling whether a defined process is patentable it must,
of course, be determined that it is within the field of per-

missible monopolies, and if it is, then it must be ascertained,

(1) if it is new, (2) if it is useful, (3) it it is an invention

—

nothing else. The question of utility presents little difficulty

and that of novelty, none, except research into the existing

art. The serious question is that of invention. In settling

this, most of the negative rules applicable to machine inven-

tions are applicable to processes, and there is no more mys-
tery connected with the treatment of process than with the

treatment of machine inventions. If the process alleged is an
"aggregation" of separate processes, if it involves over an old

process the mere substitution of an equivalent step, it is not
patentable.

The word "mystery" was frequently applied to processes in

the early days of patent monopolies. It was used in the deci-

sion of Boulton & Watt vs. Bull, above, and is a word that

aptly indicates the essential quality of a patentable process.

To be patentable a process must be mysterious to one who has
not been informed. No process that is not mysterious, that

does not include hidden steps, no process that is apparent
when the result of it, or the principle involved in its practice,

is considered. Is patentable. The process of making a

car wheel that consists in forming a wheel body of paper,

and applying a steel tire thereto, is the obvious way of mak-
ing the desired product, which is a paper wheel having a
steel tire. The conception of the wheel came first. There was
no room for further invention in the process. Merely practi-

cing manufacturing steps that are apparent in the article

made is not invention,— it is mere following copy. Further-
more, a patent for such a process covers by its terms ail pos-

sible ways of making the defined article and violates an
axiom of the law of monopolies.

Chemical processes have been uniformly admitted patent-

able. What are the "similar elemental actions" that render
process inventions patentable? Can any one conceive of any
acts performed on matter, gaseous, liquid, or solid, that do
not take advantage of some elemental law of nature? One
hammers iron into a nail, taking advantage of the laws ot

cohesion and malleability. One sifts ashes aided by the law
of gravity, one folds paper, taking advantage of the property

of fiexibility. But whether elemental action is involved or

not is wholly immaterial—such action probably always is in-

volved—the sole thing to be considered is whether there is a

"mystery" which this process has unraveled.

Every machine and every instrument operates to practice

some process in whole or in part. The fact that that process

is ancient and common makes it none the less a process. The
process of smoothing wood by planing, or shaping iron by
hammering, is still a process under the patent laws, although

an ancient one. A process that is carried out by an automatic

machine may be no less an invention than one carried out by

hand or by chemical reagents.

A pair of revoluble rolls may manufacture sheet iron, if

hot iron billets be passed between them, make breakfast food

of corn or wheat, squeeze water out of wet clothing, flatten

bent plates, calender paper, roll plate glass, etc. The function

of these rolls is not to make sheet iron, crack wheat, wring

clothes, or calender paper. It would hardly be sensible to re-

ject a process of preparing grain for food by passing it be-

tween metal rolls, on the ground that the process is the func-

tion of the machine, for it is no more the function of the

rolls to crush wheat than to make sheet iron or wring clothes.

In approaching a question of this sort, instead of concluding

at once that the process is the mere function of the machine,

it should be considered in accordance with the fundamental

principles. First, the result is disintegrated wheat in flaky

form, conclusively old as a conception. The process of pro-

ducing it by applying pressure sufficient to break down its

resistance and flatten the grain, is disclaimed and conceded

to the public. The rolls as a piece of mechanism are dis-

claimed. Their capability of applying pressure must be con-

ceded as known. Was there then any invention in using a

known pressure applying instrument, for carrying out a pre-

sumptively known process of flaking wheat by applying pres-

sure?

Such a question is always one of invention. Some things

cannot be done by hand. Gases cannot be confined without

instrumentalities, and metals cannot be shaped by the fingers.

Instruments are usually necessary to the practice of processes.

A claim for a process practiced by a particular instrument

as a rule does not define the real invention; but it is con-

ceivable that the use of a particular instrumentality for prac-

ticing a process may be of the essence of the invention, or

that a new process may be devised for operating an old ma-

chine. Denial of validity of process inventions by allegations

that they are the mere functions of a machine would better

give place to treatment by considering the novelty and utility

in the abstract process or series of steps as a mental concep-

tion divested from any instrumentalities, and then, presuming

the abstract process to be disclaimed, considering whether

there was any invention in selecting the stated instruments

to aid in practicing it.

* * *

"Scissors, Five Cents" in a store shov.- window called our

attention to a collection of chilled cast-iron contrivances that

by courtesy may be called scissors—but only by courtesy.

Cheapness is a relative term. Compared with the price of

really good scissors, the price five cents, is cheap, but when the

quality is considered, they are dear at any price. One who
values his time and material at anything could hardly afford

to use such tools. The competition that leads to the pro-

duction of goods so cheap and poor as these is destructive and

dangerous.
::: * *

Emery wheels are beginning to be used in Sheffield, Eng-

land, for grinding cutlery. Up to the present time grind-

stones have been exclusively employed.
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MACHINE-TOOL DESIGN
Bj- W. D. FORBES t

The condition of a concern tliat has been in the machine
building business for some years, and that of one about to

embark in such a business, must, of course, be considered
from two very different standpoints. Few, If any, estab-

lished concerns will throw patterns, tools, or fixtures to the
wind, take a clean sheet, and let the "dead past bury its

dead." It is generally too much of a temptation not to use

the 2 9/16-inch sixteen-thread tap which is on hand, although
the new design calls for 2%-inch, twelve threads; and it is

difficult to remember that the 2 9/16-inch sixteen-thread tap

was made nine years ago and is really "no size at all." The
newly-born concern, again, can take a clean sheet. Is not ham-
pered by traditions, and can start and make its tap to the

required size without feeling bad about it.

If machine-tool designing is engineering. It is safe to say

there is less mathematical calculation of the design than in

.any other branches of the profession; here, tradition holds

the field. The lead-screw of a lathe is made a certain diam-

eter and pitch, mainly because other lead-screws are found
to be of such and such dimensions, and not because there Is

any calculation made showing that the heaviest cut on the

hardest machinable metal will result in certain maximum
strains which should be provided for. The lathe bed is made
so wide because one of the best lathes in the market has

such a width, and, in fact, the calculations of machine tool

stresses are far from concise, and the general assumption of

designers is that if the part is made too strong nobody will

find it out. while weakness will show and trouble result.

Tbe developing of a new design is usually due to the fact

that some rival concern nas brought out a design wiich
meets the demands of the market, and something must be

done to make good the falling off of orders. Of course, some-

body has to have originality. But it is not reasonable to sup-

pose that a "going" concern, having all It can do to fill orders,

-will voluntarily undertake to design something which will,

In a large measure, antiquate its own production. There
are concerns which are wise enough to know that while to-day

they lead the procession, they will fall behind if they do

not "step lively" in the matter of improved construction and

design. This means, of course, a large outlay of money, a

great deal of work for all hands, close attention, and a certain

amount of risk, because we all make mistakes in judgment,

and at times. designs that seem most admirable do not sell.

For example, some years ago the writer saw a bolt cutter

which cut bolts on centers. Its product was admirable, yet

the first ten or a dozen machines did not sell, and a large

proportion were carried in stock and finally broken up as

uncommercial tools. On the other hand, a little mechanical

hacksaw- came on the market; it looked so light in design

that there seemed to be danger that it would blow out of

the window if open; yet the writer never bought a tool of

any kind which gave such splendid money returns and was

so useful as this little power hacksaw-.

It should not be understood that the "cheapness" of a

machine tool makes it an easy seller or a good commercial

article; a really cheap machine is one which accomplishes

what it is built to do at the minimum cost of operation and

up-keep and which, when sold, not only stays sold, but sells

others. It Is, of course, out of the question to buy certain

special tools, or what we call "single operation tools," when

an establishment is run on a comparatively small scale, but

• President W. D. Forbes Co., New London, Conn.
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this class of tools is being more and more thought about,
and an entirely new system of machine-shop equipment can
be conceived which would consist of a complete equipment
of single-operation tools whose product would bo far more
satisfactory, both in quality and cheapness, than that ot the
present multi-operation tools, and which would cost about
the same as the usual equipment. Certain standard tools

cannot, of course, be dispensed with for the toolroom and
for jobbing shops, but the writer thoroughly believes that a
few years will see machine-tool biiiklers equipping shops on
a system of single-operation tools.

Tradition in macbino-tool design is a very iioworful factor,

and one often wonders why certain things are continued, as,

for instance, the form of the lathe lead-screw. In general,
it is square threaded, but its function is to traverse the car-

riage 95 per cent of the time toward the headstock. it is

rare to see the work being done from the head- to the tail-

stock. In cutting a left-hand thread, of course, the carriage
would travel toward the right and against the dead center.

In the running back in right-hand screw cutting, the lead-

screw has to carry only the carriage, and many times it is

^////. \M>.
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Fig. 1. Proposed Ratchet Thread for Lathe Lead-screws

run back by hand by the operator. It is, therefore, difficult to

see why the ratchet form ot thread, as shown in Fig. 1, is

not used; this form of thread is successfully used in a vise.

Jlost lathes have an apron, back of which are the gears,

clutches, worms, and wheels, all out of sight and out of reach.

You have to lie down on your back to inspect them, and then

you drip caudle grease into your mouth, and can see very

little. From oil holes in the apron, small tubes lead to the

various bearings. A squirt-can is introduced into these holes

by the machinist, who presses the spring bottom of the can

with his soul filled with satisfaction, as he feels he has per-

formed his whole duty as to oiling the apron by this action,

and to all intent and purposes the bearings are oiled accord-

ing to usual ideas. Now. we all know that they are not oiled

by this operation. Why not put all the gears, etc., on the out-

side of the apron where they can be seen and cared for? Or.

if the people object to dirt, why not put a piece of plate

glass in front of these gears? And. again, why not have a

central reservoir for oil. which can be neglected every six

months instead of ottener. as are the various independent

oil holes now in use?

The mere fact of a departure from recognized practice

should not be considered unless it accomplishes something

better, offers greater accuracy, speed of production, less cost,

or greater wearing qualities. To-day there are many who
believe that gearing will not permit of as fine work as a belt

drive, yet the writer never saw a planer that was not driven

by gear, except one—and that had a chain. One recalls no

objection to gearing in this class of machine tool, and often

wonders why. If gears are bad in a lathe, why are they not

bad in a planer? The spiral gear drive used in some planers

is also a form of gear.

For years we have been content to have a single speed

supplied for all planer work, yet a lathe with but one speed

would never sell at all. It is clear that the planer does not

demand the variety ot speed that the lathe does, but there

is no question that its output is less than it should be

because of the lack of possible speed variation. There are

available speed riggings now on the market which are said

to be excellent, but they are totally separate from the planer,

are expensive, and somewhat bulky. What is required is a

speed variation mechanism built into the planer. In shapers,

which are nothing more nor less than a form of planer,

variable speeds have always been provided, and in this par-

ticular class ot tool the last tew years have seen some most

convenient modifications and vast improvements in design.

When Xlushet steel first came into the market it met the

foe of all new things—that is, prejudice. Its value was not
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grasped and could not be taken advantage of, as most machine
tools were built light and would not pull the cut which could

be taken with even the original carbon steel. To-day high-

speed tool steels can be used to full advantage, but to the

writer's mind it is not the ability to cut large quantities of

stock which is its greatest value, but its wonderful lasting

qualities. It is, of course, difficult to say to what extent

high-speed steel has added to the value of a certain class of

machine tools, but it is a very important factor in screw

machine work, for instance, where form tools are used. The
possibilities of turning out large quantities of work without

regrinding the tools may augment the output many times.

In making any new design it must be remembered that

too much novelty is expensive to introduce, and this extra

expense must be counted on in selling; yet, a real novel

feature assists in selling, as most people want to buy what
is "up to date."' It is safe to say that any new tool must have

marked improvements over what has been made in the past

Machinery. S. i'.

Fig. 2. Improved Micrometer Dial and Indicator for Feed-screwa

few years, or its selling qualities will not be great. It must
be capable of rapidity of production, ease in changing tools,

power, and accuracy. Ease of handling is of great import-

ance, as some very productive tools have been disappointing,

in that they were "men killers." They were too heavy in

operation, which made It difBcult to find men to run them;
and on this class of tool it is pretty well admitted that, in-

stead of a very low grade of labor, a high rate of intelligence

in the operator has proved more economical in production.

The operator's mental requirements must be considered

by the designer, but he must remember that somewhere there

must be skill in obtaining a product from any machine. All

tools lose their cutting edge and when again ground re-

quire adjustment. The mere fact of bringing an edge to a
stop is not sufficient for fine work, as a slight difference in

keenness will vary the size of the article produced, and even
a slight change of cutting angle may affect the results. The
writer would call "bringing the tool to a stop" a rough ad-

justment, and the exact size and adjustment must be ob-

tained by trial for accuracy.

Of late years a micrometer plate is quite often provided
for the adjusting screws in various machine tools, and it is

a very great advantage, as the machinist can use a microm-
eter and see to what extent he varies from the desired meas-
urement, and this difference can be then adjusted almost
exactly by the micrometer plate. The writer, however, finds

fault with the divisions of the micrometer -plates and has
often wondered why they were not very popular among
machinists. The reason is that errors are often made on
lathes through the operator forgetting that if the work is

one-thousandth inch large, he must only set his tool one-halt

a thousandth, or he will be removing two-thousandths inch

of stock instead of one-thousandth. In other words, the

micrometer plates on lathes should be graduated differently

from those used, say, on a boring mill; but in both cases

the little indicator, illustrated in Fig. 2, would prevent error.

It is very much easier to adjust differences when the plate

can be turned to zero and then the amount of movement made,

but if the little indicator shown is simply turned back or

forward the number of divisions required, and then the screw

carrying the plate turned and the indicator brought to zero,

fewer errors are made.

To explain more clearly: A is a pointer held by friction to

the screw S: this pointer can, however, be turned to any posi-

tion without turning the screw. We will suppose the ar-

rangement is fitted to a horizontal boring mill, and that we
want to shift the platen over four divisions. For convenience

in reading, bring the pointer A uppermost; then by the handle

C bring the 0-division of the plate to the pointer A, and by

the handle D move the pointer B to the fourth mark. All that

has to be done now is to turn the screw g with its pointer

A until the pointers A and B coincide, and the platen will

have been advanced four divisions.

It can, of course, be said that the pointer B is superfluous,

as after the pointer A is made to coincide with the 0-mark,

the division plate can be advanced four divisions and the

screw then turned until the pointer A is again at 0; but this

is somewhat confusing to do, as the divisions have to be

counted to the left of the O-mark, while the screw for its

adjustment has to turn to the right.

In practice, the machinist sometimes chalks the divisions,

with more or less clearness, or resorts to scratching the

division plate, or even using a prick punch. This pointer B
is an error preventer.

In this article, of course, it has been impossible to any
more than suggest to designers certain ideas; but, after all,

is not a suggestion better than concrete information, as the

latter would probably only be adapted to one case, while a

suggestion can be general. In concluding, attention should

be drawn to one more thing, and that is that builders of

machine tools could, at very little cost, stamp on the name-
plate the range of the tool.

• • •

RATCHET TAPPING WRENCH
A short illustrated article describing a ratchet tapping

wrench used by the Societe Anonyme des Ateliers de Con-

struction H. Bollinckx appeared in the June number. The
accompanying Illustration, supplied by the company, shows
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BoUinclcx Ratciiet Tapping Wrench

the construction. The socket A for the tap square is made
like a gear pinion with square hole, having fourteen teeth of

characteristic gear-tooth forms. A two-toothed pawl B en-

gages these teeth, being thrown by the workman in either

dii'ection as desired, by the lever C, shown in dotted lines.

Ttie advantage of the rachet tapping wrench, as set forth

in the previous article, is that it prevents the workman turn-

ing the tap oackwards when tapping a hole. The backward

movement rapidly dulls the cutting edges and breaks the

teeth. When the hole has been tapped, the workman can re-

verse the ratchet and remove the tap the same as with an

ordinary tapping wrench.
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MILLING AND DRILLING OPERATIONS ON THE
ELLIS ADDING TYPEWRITER

By RALPH E. FLANDERS'

In last month's number of Machinery the Ellis adding type-

writer was described in some detail. Some idea was also given

of the systematic procedure by which it was invented and
developed. This same orderliness is also apparent in the

manufacturing operations, as will be seen in this and sub-

sequent articles dealing with shop practice at the Ellis Add-
ing Typewriter Co.'s factory in Newark, N. J.

As an illustration of the methods pursued in the milling

and drilling operations, the machining of the side frames is

here illustrated and described. Rough and finished examples
of these frames are shown in Figs. 1 and 15. They are flat,

ribbed castings, on which a number of milling cuts are taken,

and in which a great number of holes are to be drilled, reamed,

counterbored, countersunk, tapped, etc., requiring a great

possible amount, so only 1/64 inch on each side, or 1/32 inch

in thickness overall, was left on the rough casting. With so

slight an allowance it often happens, of course, that the cast-

ings come warped slightly, so that they will not machine out.

It thus became necessary to devise some means of straighten-

ing the frames. This straightening was done in Ihi' letter

press shown in Fig. 2.

This letter press, as may be seen, is provided with upper and

lower water-jacketed platens, through which a constant circu-

lation is maintained. Those frames which are too crooked to

finish out are heated in an ordinary gas furnace to a "cherry

red," and laid in the press, which is then tightened down on

them. They cool to the temperature of the circulating water

almost immediately, and when so cooled are found to be

straight enough for all practical purposes, though a surface

plate is provided for testing them, and a second heating given

it necessary. This straightening operation, which is a matter

of a very few seconds, results in a great saving of time over

Pig. 1. The Japanned Side Frames before and after Surfacing on the P. & W.
Vertical Grinder, showing Center Spot for Locating First Drill Hole

variety of operations. The right- and left-hand frames are

somewhat different in design, although the character of the

work to be done is the same on each.

The first machining operation to be performed is the

finishing of the sides. In the original design the bosses and

feet were of different thicknesses for different parts of the

frame, and these surfaces were face milled on the profiling

machine. This operation did not prove entirely satisfactory.

Fig. 3. Templet used for Setting Cutters and Testing Finished Surfaces for

all Milling Cuts on Both Right- and Left-hand Side Frames

however. It was too slow, for one thing. Besides this the

cutting action was localized and the work was, in consequence,

unevenly heated, causing it to spring so that it was difficult

to keep it of an even thickness over the whole length of the

piece. It was decided, therefore, to reduce the finished thick-

ness to the same dimensions all over, and to finish these sur-

faces by the operation of face grinding, which would cover

the whole extent of the piece at one sweep, thus diffusing the

heat generated and doing away with the distortion.

Straightening the Frames

In order to get the greatest economy from the grinding

operation, the stock left to finish was reduced to the least

•• Address : Springfleld. Vt.
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Fig. 2. Letter Press fitted with Water-cooled Platens for Straightening

Side Frames preparatory to Grinding

what would be necessary if enough finish were left on to avoid

this press job. Straightening is, in this case, much quicker

than grinding or any other form of machining.

An interesting difficulty was encountered in this straighten-

ing apparatus and had to be remedied. The men on the drill

presses claimed that certain of the frames appeared to have a

chilled surface on one edge which raised havoc with the cut-

ting edges of the drills, in breaking through the skin. A lit-

Fig. 4 The First Milling Jig -with Templet in Place for
Setting Cutters

tie detective work showed that this chilled surface was found

only in frames which had been straightened in the manner we

have just described. Still further investigation show-ed that

the workman who did the straightening was accustomed to

place the work in the press the same side first each time, and

the only part that was chilled was that close to the inlet pipe

of the water-jacket platens. It was, therefore, concluded

that the cooling of the iron from cherry red down to nearly the

temperature of the water was sufficient to chill the metal.

This difficulty was overcome simply by throttling the inlet

water until it moved so slowly that it attained practically the

boiling temperature near the inlet. The drop in temperature

from the cherry red to about 212 degrees appeared to be enough
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to straighten the casting, but not enough to chill or harden

the metal.

The frame (after being thus straightened, if necessary) is

japanned. One side is then roughly faced on a Gardner ver-

tical-spindle disk grinder, to give a smooth surface for the

magnetic chuck to take hold of. The work is next taken to

the Pratt & Whitney vertical spindle surface grinder, where

it is laid on the magnetic chuck and each face has about

1/64 inch removed from it, surfacing the sides up to exactly

the required thickness. Only a few passes of the wheel are

required for each surface. This method of finishing has proved

to be the best and the cheapest yet tried for the work.

Drilling the Gage Holes

Every operation on these frames is located from two of the

holes which are common to both the right- and left-hand

frame, or from one of the holes and a milled edge located

from them. These holes are drilled with reference to the

rough casting, and thus locate all the other holes and the

milled surfaces with reference to the rough casting. Under
these conditions, when the casting does not finish out, it is

considered to he defective and is discarded.

The first of the two gage holes Is drilled without using a jig

Fig. 5. First Mi:Ung Fixture with Work in Place

or fixture of any kind. In Fig. 1 it w-ill be seen that one

of the bosses. A, at the upper end of the frame, has a center

hole cast in it. This is more plainly seen at the right, where
the japan with which it is filled shows dark against the

ground and finished surface of the boss. This locates the first

hole. The work is simply taken to the table of the drill

press, is drilled through and reamed. The cast center hole

or countersink locates the hole with reference to the casting,

which is what is required at this point. Everything else is

brought to agreement with this.

The second gage hole is drilled in a simple jig (not here il-

Double Knee Fixture for MilUngr the Foot Surfaces of Twro
Side Frames simultaneously

lustrated) which locates the work on a stud entering the first

gage hole, and against a suitably chosen contact point on the

casting. This hole is drilled in the boss shown at B. The
castings, with their gage points thus located, are now ready
for the regular jig and fixture operations.

The Edge Milling Operations

The milling cuts on the edges of the frames are the first to

be taken. For setting the cutters in taking these, and
for testing the work as well, a gage or templet is provided,

shown at Fig. 3. This is made of cast iron, of the same thick-

ness as the side frame (5/16 inch), and is provided with sev-

eral inserted hardened steel plates or gages. These are of the

exact dimensions, and in the exact positions with relation to

the gage holes, to agree with the various milling cuts. Some
of the gage surfaces, as may be seen, apply to the frame

Fig. 7. Jig for Drilling Edge Holes in the Side Frame. Provided with
Angle Knee as sho\m for Drilling Inclined Holes

shown laid against the gage, while others do not. Two plugs

are shown in place, passing through the gage and the gage

holes in the work, locating them properly with respect to

each other.

The fixture for the first milling operation is shown in Fig.

4. This is a gang milling operation, which finishes the flat

surface at C and the tongued surface at D simultaneously.

The templet is shown in place. The fixture is mounted on

the table of the milling machine, and the gang of cutters Is

set on the arbor so as to accurately match the hardened sur-

faces of the gage. AVhen so set, the gage is removed and the

' , ' •
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Fig. 8. Master Plate fbr All the Holes in Both Right- and Left-band Side
Frames—Holes Common to Both Frames are bored tbrougb

work is Inserted in the same position and held in the same

way, as shown in Fig. 5. The same studs in the fixture

which locate the gage locate the work. The fixture holds

the work down at four points. A swinging clamp arrangement

is used, controlled by a single lever nut and swinging bolt, as

shown. This holds the work firml}', and gives the solid founda-

tion necessary for accurate cutting with a reasonable rate of

speed. The table is fed vertically in this case. The fixture

might have been set up horizontally, so that the longitudinal

feed could have been used, hut owing to the length of the

work, this would have required setting the cut at a considerable

height above the table, inviting chatter and inaccuracies of

various kinds.

The next and last milling operation is performed in the

fixture shown in Fig. 6. This is of the knee type, but is so

arranged as to hold a piece of work on each side, so that two

pieces are finished at one cut. The two swinging clamps
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are tightened down against the work and the knee by a single

swinging bolt and handle nut, as shown.
At E is shown a gage, which was provided for setting the

table to the proper height in this jig before the templet

shown in Fig. 3 was devised. This gage has a hardened
upper surface, set at exactly the height of the cut to be

made in the work. The milling machine table was brought up
until the cutter would just bite a piece of tissue paper held

between it and the top of this gage. After thus setting the

cutter the gage was swung down out of the way, it being

pivoted as shown. It is just as convenient, however, to use

the templet shown in Fig. 3, mounting it on the gage pins

in place of the work.

The templet is used for testing the various milling cuts. It

is located against the face of the work with plugs, as shown
in Fig. 3, and then a square is laid against it to determine

whether the edges of the gage and of the work are flush. A
little experimenting with a piece of thin tissue paper serves
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Fig. 9 Locating Holes Ln Master Plate with Gage Strips and Buttons

to show where and how much the surfaces are out of line

with each other.

Drilling- the Holes in the Edges

The first drilling operation takes care of all the holes in the

edges of the frame, all the way around. TTie jig shown in

Fig. 7 is used for this work. This is of the cast-frame type,

as shown, and is provided with four legs on each of the

four faces about its periphery, all of these faces being used.

Suitable hardened bushings are provided for each hole. The

work is held in place by two swinging clamps, each provided

with a three-footed equalizing clamping pad. The work is
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Fig. lO. Transferring Holes to Jig from Master Plate

thus held in place by pressure applied at six points. It is

located, of course, by studs fitted to the same gage holes as

in the preceding operation.

The holes in the bottom and ends are vertical and horizontal,

at right angles to each other. There are, however, a number

of holes in the inclined top edge which are drilled at an angle,

and provision has to be made for this. This provision con-

sists, as may be seen, of a simple angle fixture into which

the jig is set. bringing work and jig to the proper position

for drilling these inclined holes.

The work is now ready for drilling the multitude of holes

Sn the sides. Some of these holes are common to both right-

aud left-hand frames, being supports for shafts, rods, etc., pass-

ing through the whole width of the machine. Others are

used on one frame only. Some of the holes are simply drilled,

some are drilled and reamed; others are counterbored, counter-

sunk, tapped, etc. An immense number of operations is re-

quired on these holes for each piece.

The Making of a Master Plate

.\ll of these holes, for both side frames, are located from a

master plate which is shown in Fig. 8. Such of these holes
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Fig. 11. Master Jig for Right-hand Side Frame. The Holes in this Jig
were located by the Master Plate shown in Fig. 8

as are common to both frames are bored through. Holes in-

tended for the right-hand frame are only bored half way

through from the right side, while the left-hand holes are

similarly bored half way through from the left side.

The method of laying out and boring the accurately located

holes in this plate will be understood from Fig. 9. The first

thing to do was to obtain a plate of soft, close-grained and

well-seasoned cast iron, 7/8 inch thick, machining it on both

sides, and being particularly careful to have edges F and O

Fig- 12. Set of Mask Plates used for Locating the Holes to be drilled

in Each Operation on the Side Frame

at right-angles to each other and square with the faces. Get-

ting these edges square with each other and with the faces of

the plate is a vital point in the usefulness of this device, as

will be seen.

The various holes are located by jig buttons, one of which is

shown at H in Fig. 9. This method, of course, is the common

procedure for such work. The button is of any convenient

diameter, accurately lapped, and with faces ground square

with the axis. It is located approximately in the place de-

sired for the hole, by a screw J passing through it and tapped

into the face of the plate. The button or bushing is loose

enough on this screw so that it may be adjusted slightly to

bring it to the exact position required.

To bring it to this exact position required, strips .fi: and L
were screwed to the accurately finished edges of the master

plate. Measurements e and c were given by the lay-out fur-

nished to the toolmaker. From each of these dimensions was

subtracted V2d. giving measurements o and b. These measure-

ments were then taken with an inside gage between the
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sides of the button and the inner edges of the gage strips. The

button was clamped by these measurements in exactly the re-

quired position. The plate was then mounted on a precision

knee on the milling machine, and the bottom was located ex-

actly concentric with the axis of revolution of the spindle. A
test indicator mounted in the taper hole of the spindle was

used for this. While in this position a hole was then drilled

and bored to any suitabl : diameter. Care was taken, of course,

that the work was done on a milling machine having ac-

curately fitted boxes and sliding surfaces, so that no change in

position could take place w'hen drilling and boring.

Each subsequent hole in the master plate was located from

the draftsman's lay-out in the same way by screwing a b" tton

on the plate at the approximate position, and locating i ac-

curately by a vernier height gage from strips E and L. These

Pig, 13. The Jig shown in Fig. 9 with a Mask Plate mounted on it

ready for the Multiple-spindle Drill

strips were wide enough to extend beyond the plate on each

side, so that the blind holes on each side were properly lo-

cated with reference to each other and to the through holes.

Making a Jig from the Master Plate

One of the jigs, for the making of which this master plate

was used, is shown in Fig. 11. This contains, it will be seen, a

great number of holes of various sizes, bushed with hardened

steel. Tliese holes were all laid out from the master plate in

the manner illustrated in Fig. 10. The plate is here provided

with handles M and with gage pins N. as shown in Figs. 8 and
10. The cast-iron plate has had drilled and reamed in it

holes to receive gage pins N. These holes, as well as those in

S which receive pins N, were drilled with a supplementary jig,

so that a good fit of the pins in is assured.

This jig plate is clamped to the knee of the milling ma-
chine in position to have the different holes drilled and bored.

The first thing to do is to fit the master plate onto the jig

plate, where it is accurately located by gage pins X. The
cross and vertical adjustments are then set so that the hole in

the master plate which it is desired to transfer to the jig plate

is exactly concentric with the axis of revolution of the milling

machine spindle, as shown by a test indicator mounted in the

spindle. When this adjustment has been accurately made, the

gage plate is taken off from the jig plate, and the desired hole

is drilled and bored in the latter. The master plate S is then

replaced on and the next hole is centered with the spindle

in the same way, and drilled and bored in the jig plate.

Any holes in the master plate may thus be transferred to

the jig plate with definite assurance that they will all be the

proper distance from each other; and this assurance is ob-

tained without the necessity of making any measurements
whatever, or of employing any operation that might result in

a mistake of any kind. When the master plate is once made
right, and is inspected and found right, it may be used in this

way to transfer any number of holes to any number of jigs

in a way which gives the greatest accuracy with the least

work and worry.

The completed jig, shown in Fig. H and again in Figs. 13

and 14, is provided with feet T on both sides, and with gage
pins [' and T, which also extend through both sides. The
larger pin V, enters one of the gage holes of the work, while
the finished edge rests against the smaller pin r. Hook clamp

screws Q are reversible, as is cam 7?. which forces the work
down against pin V. It will be seen from this that the work.

may be held on either side of the jig. This is required,

because it has been found good practice to drill each hole

through from the side on which the hole has to be matched up
with other parts. This obviates even such slight errors as
might occur from the creeping of the drill or reamer in pass-

ing through the 5/16-inch thickness of metal in the frame.

Various Methods of Drilling' in Manufacturing Works
Now there are several ways of using such a jig as this, de-

pending on the number of pieces per year for which it is to be

used. The work, for instance, might be clamped in place and
all the holes drilled at a single setting, changing the tools

constantly as required for the different sizes of holes, and for

the different taps, reamers, counterbores, etc. This method of

working, however, would only be fit for making one or two or

a half dozen pieces at a time. For quantity production and
continuous use, it might be better to provide elaborate mul-

tiple-spindle drilling heads, drilling all the holes simulta-

neously if possible; or, if some of the holes are too close to-

gether, drilling them in two operations to avoid interference.

Or, finally, one of the highly specialized automatic machines
for this work might be used, in which the work is carried from

one multiple-spindle head to another, for performing the whole

series of operations at one setting.

The method used in this shop at present is a compromise
between the two possible extremes. It was decided on as being

the most satisfactory procedure for beginning manufacturing,

where the lots are comparatively small, and the rate of pro-

duction not up to the amount expected when the factory gets

into full swing. The compromise is a highly interesting one,

and does great credit to the ingenuity of the shop manage-

Flg. 14. Jig with Mask Plate in Place on the Table of the Multiple. spindle
Drill. Note the Gage at the Back for Locating the Jig

ment. The principle of it is illustrated in Figs. 12 and 13.

A sixteen-spindle drill is used, of the type shown in Fig. ll.

The Use of Mask Plates for Multiple Drilling

The tool designer goes carefully over the drawings of the

work, and segregates the holes and operations into groups of

not more than 16, taking great pains to see that the holes in

each group are of approximately the same diameter, and are

not too close together for the minimum center distance of the

spindles. Mask plates, of which a number are shown in Fig.

12, and of which one is shown in place on the jig in Fig. 13,

are then made, one for each of these selected groups of opera-

tions. These plates cover up everything except the holes to

be drilled in each of these operations. The holes are roughly

laid out and roughly drilled, the masks not being used in any
way, of course, to guide the drill itself. The plates are thus

very cheaply made from 1/16-inch sheet steel. Each hole is

stamped with the name, size, etc., of the drills, reamers, etc.,

required, so that a mistake is inexcusable.

If the work should be desired in larger lots, requiring more
jigs to permit several operations to be done simultaneously,

these new jigs would be made from the master plate in the

way shown in Fig. 10, very much more cheaply than would b©

possible if they had to be measured up from the beginning.

For the present, however, this set of mask plates with four jigs
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(two for each side frame) gives enough of a supply to meet

the requirements of production. It is probable that in the

future, as production increases, drills having special multiple-

spindle heads will be provided, each carrying 2o or 30 drills,

counterbores and other tools. When that is done, the masks
will be made to correspond, or new special jigs will be made
for each operation.

The Use of the Metric System

It may be a matter of interest to state that the metric system

is used in this shop. It has been found to have advantages in

some respects, and disadvantages in others. It has required

a somewhat increased expenditure in the matter of standard

small tools in some cases; this has not been as great as

might be expected, however, since practically everything in the

way of reamers, taps, counterbores, etc., has to be special in

any case. It is on the tool work that the greatest difference

in the use of the metric system is noticed, rather than in

the manufacturing, as the tendency is to provide special

gages and measuring tools for all manufacturing operations.

Since the machine tools were not bought with metric lead-

screws, the index dials on the milling machines, etc., of course,

are useless, requiring a slight increase in the length of time

needed in setting up the machines.

There has been one point of advantage in the use of the

system which is purely psychological. Apparently the work-

men, after a little training, find it as easy to work to hun-

dredths of a millimeter as to work to thousandths of an inch.

^^^^i ^^^^
J^ /^^^W

¥ «^Rf
L*^jv^ir%T^I &S'
^^ %jP^ mi'f»^l(fp^ 5 vflrif ilm // ik-'.J 11^ 1^ f feJAs

,.4HS7l^IL^^J^ f^^^^^'OttQ^S
/
^^^"^'^^ * ^^^Kl^Hw

i

Fig. 13. The Completed =•:.. !:.!-... Kighi. :,ii.l l,.-i;.i.ana =me»

In each case it is merely the question of working to certain

graduations on a micrometer or vernier. Since the metric sub-

division is less than one-half that of the English measure-

ment, it has been found that the same workmen, when the

metric system is used, tend to do rather more accurate work

than before, wdthout realizing it.

The points of particular interest described in this article

which are worthy of the attention of mechanics as being of

wide application, are these: The practice of straightening soft

Iron castings before grinding, thus saving the time that would

otherwise be necessary to remove an excess of material; the

use of countersunk holes, cast into the work, for locating the

first drilling operation with relation to the rough casting; the

use of a templet, interchangeable with the work in the jigs and

fixtures, for setting cutters and for testing the work; the use

of a master plate for duplicating jigs; the use of mask plates

with a master jig, so laid out as to group together holes of

nearly the same diameter, permitting multiple drilling to

be done to the best advantage.

This is, it will be agreed, a very creditable list of items of

improved practice for a job as simple, comparatively, as the

work on these side frames. It is, however, only one evidence

of the attention to detail which Wr. Ellis, the inventor of the

machine, Mr. MacFarland, the superintendent, and Mr. Perkins,

the tool designer, have given to the whole process of manu-

facture.

John Brandlet

ECONOMICAL TOOL DRESSING AND GRINDING*
By JOHN BRANDLEt

In the majority of shops tool

dressing and grinding has be-

come an exact science. The
tools are dressed and forged

by means of formers so that

the exact shape desired is ob-

tained, in order that in grind-

ing no more stock is removed
than necessary. The tools are

ground on tool grinders with

the least expenditure of time
and material, and with the

view of getting the proper cut-

ting angles for the work to be

performed.

This article is not written

for those shops which are efficiently equipped, but is intended
to help correct the waste and loss which occurs in most engi-

neering and railroad shops, particularly in those districts

where the tool grinder is considered a waste of money and
space. In these shops you hear the expression, "We could

not use anything like that because no two machinists grind
their tools alike." What they really mean is that no two
machinists grind them right, being allowed to grind them
their own way by the foreman, who should know better, and
generally does know better, but is careless. This carelessness

on his part increases the cost of tool dressing, decreases the
efficiency of the tool and causes a waste of material that is

surprising.

As an example of this take the common round-nosed tool 5/8
inch by Hi inch by S inches long shown in Fig. 1. When re-

ceived from the forge shop the mechanic grinds the tool to the

desired shape, and after it is dull retains the proper shape by
grinding it on the top as shown in Fig. 2, thereby following

the line of least resistance, as he knows it to be or has been
taught. Now let us see what occurs by pursuing this method.
After the tool is ground down about half way it becomes too
weak to stand up under a heavy cut and must be re-dressed.

In order to dress this tool the material shown at the right of

the dotted line, Fig. 2, must be cut off, and is a total waste.
On a tool eight inches long, the usefulness of which is five

inches of its entire length, this method would only allow the
tool to be dressed from six to eight times. On a tool of this

size the writer kept an exact record with the following results:

6 dressings of the tool at 40 cents each $2.40
Weight of metal cut off, 1/4 pound high-speed steel, at

75 cents per pound. Total cost of wasted steel 1.125

Total cost of dressing the tool 3.525

This was an average cost and some careless workmen ran it up
still higher. On larger tools for both planer and boring mill

work the cost increased in proportion to size, the increase In

cost depending on the amount of metal cut off. We tried to

utilize some of this waste stock by forging it into small square
bars to be used in toolholders; but it proved unsatisfactory as

the steel buckled in drawing out and broke off easily, and

• The up-kt'op practice for lathe and planer tools as recommended
by Mr. Braudle differs radically in one respect from that recom-
mended by Mr. F. W. Taylor in his paper "On the -\rt of Cutting
Metals," read before the American Society of Mechanical Engineers,
December. 1906 (see Machinery, .Tanuary to Augnst, 1907. inclusive),
in respect to forging. Mr. Taylor laid stress on the proper forg-
ing of lathe roughing tools to save grinding and steel. He recom-
mended that the end of the tool be bent and turned up, and carefully
shaped to a templet, and gave elaborate directions with illustrations
for carryin.g out his method. With proper forging and grinding prac-
tice, the amount of steel wasted with Mr. Taylor's system is not as
much as with Mr. Brandle's plan. However, the latter has the merit
of bein.s simple and easily administered, and is economical as com-
pared with the wasteful practice all too common in many shops. No
doubt it would work well in many comparatively small "shops result-
ing in a substantial saving of tool dressing labor and steel, and iu-
creased eiEciency of cutting action.

t Address: .SSI N. Cuinberland St., Jackson, Tenn.
tJohn Brandle was born in New York City, N. Y., June 29, 1879.

He received a high-school education at the East Side High School
and also attended night school in the Ohio Mechanics Institute, Cin-
cinnati. Ohio : and has completed an engineering course in the Inter-
national Correspondence School. He served an apprenticeship with
the Lane & Bodley Engine Works, Cincinnati. Ohio, and has since
worked for the Gray Planer Co., Cincinnati Milling Machine Co., Fos-
dick & Holloway Drill Co., Lodge & Shipley Machine Tool Co., all of
Cincinnati, and the (Jarvin Machine Co. of New York, as machinist
toolmaker and foreman of screw machine department. At present
he is foreman of th<* saw mill department of the Southern Engineer-
ing and Boiler Works. Jackson, Tenn. His specialty is systematizing
general machine work.
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the cost of working it up in this shape was greater than the

price of the bar steel.

The unnecessary cost of forging was reduced by having ap-

prentices grind the tool, which extended the life of each tool

over one year. This was done without the aid of the tool

grinder by merely grinding the tools in the usual way on an

emery wheel. In the first place, the proper cutting angles

were selected for the class of work to be done, and then the

tools ground to their proper shape. Alter that the boys were

taught to grind them only on the front faces as shown at A
and B, Fig. 1, for all round-nosed tools, both straight and bent.

This method was continued as long as the tool lasted re-

quiring no more dressing, the 40 cents expended being charged

to hardening the tool as it wore back. Round-nosed tools were

ground so as to present the least cutting surface to the work.

Figs. 1 and 3 will readily explain the reason for this. In order

to take a cut 1/S inch deep with a tool 3/4 inch wide ground

^ fl
Fip.l TURNING TOOL FOR CAST IRON

&
Fig.4 ROUGHING AND RNISHtNG TOOL FOR STEEL

Fig.2 TOOL IMPROPERLY GROUND

T" Fig.S TURNING TOOL FOR

BORING MILL WORK

Fig.3 b. MACHINE BREAKER
Fig.6 FINISHING TOOL FOR CAST IRON

Pig.7 KErSEATlNG TOOL

Figs. 1 to 8. Correct Metliods of Grinding Cutting Toola

as shown in Fig. ", the tool would present at least 1/2 inch

cutting surface which on a small machine would cause an

enormous strain being put upon the feeding mechanism when

the tool became dull. It is a fact that the majority of ruptures

and breakages of machine parts, can generally be traced to the

tool being ground as shown in Fig. 3. In Fig. 1 it will be no-

ticed that in order for the tool to take a 1/8 inch depth of

cut, there is less than 3/16 inch cutting surface. The point

of the tool should be ground wider than the width of feed In

order to leave a smooth surface for a finishing cut. The reason

Is therefore obvious why manufacturers fail to obtain the re-

sults promised for high-speed steel tools, because when the

tools are not ground properly the machine will not pull even

an ordinary cut.

By standardizing the tools it was found unnecessary to carry

a large variety of bar steel in stock. This was accomplished

in the following way: For lathes between 16- and 20-inch

swing inclusive, 5/8 by 11/4 inch tool steel was selected; tor

lathes from 24- to 30-inch swing, 3/4 by 1»2 inch tool steel was

used. Then the toolpost rings were cut down or made thicker,

so that when the tool was set on a horizontal line, the top face

of the tool was 1/8 inch below the lathe center. This was

done in order that facing, cutting off and threading tools when

elevated to their proper height, i. e., to the center of the lathe,

would have just enough top rake to make them cut easily.

The boys were also told to see that the bottom of the tools

were straight. This was accomplished by grinding them on

the side face of an ordinary emery wheel. If this is not done

and the tool used as it comes from the forge shop, it

will sometimes be found to rest only upon one or two points,

so that it will require but little force to move the tool; and

the men will tighten the toolpost screw to the breaking point

or else will take a light cut, blaming it on the machine. After

numerous experiments the writer found the proper cutting

angle for the top face to be 12 degrees for cast iron (see Fig.

1), and the side and front clearance was found to be from 5

to 20 degrees depending on the diameter of the work. A very

cheap gage was made from 1/16-inch sheet steel and supplied

to each boy, as cast iron was used in the construction of the

machines more than any other material.

Tools for turning steel were ground as in Fig. 4, and given a

top clearance of 15 degrees, and the side A ground straight

presenting no more cutting surface than the depth of the cut.

This tool saves the time required for changing the tools and

for squaring the shoulder with a facing tool. The corner Is

rounded to prevent it from wearing; this also enables it to

be used for both roughing and finishing cuts. These tools

when dull were ground similarly to the round-nosed tools for

cast iron and made to hold their shape by grinding on the

faces, requiring no more dressing, but merely hardening them

again when necessary.

Ordinary planer tools were made
from 3, 4 inch by 1 1/2 inch, and

3/4 inch by 1 3 4 inch stock. For

hea\T planers or lathes the tools

were made from 3 4 by 2 inch stock.

The tools 1 1/2 inch square which

we had previously used were dis-

carded, because they were found to

be practically no stronger than the

3/4 by 1 3/4 inch tools, and at the

same time contained about 71 per

cent more material. The top clear-

ance was ground the same as the

lathe tools, and the side and front

clearance just a little more than

was necessary for these parts to

clear the work, thereby leaving the

section at the cutting edge as

strong as possible.

Tools for boring mill work were

made from 1 1 4-inch square stock

and forged as shown in Fig. 5. The
dimensions shown here give the

best results. If the point is drawn
out more, the cutting edge will

stand too far from the body of the

tool causing it to spring and producing chattering. The
same system of grinding was applied to these tools also, and
when the tools became blunt it was necessary only to draw
them out again to their proper shape, no stock being wasted.

The writer has seen a tool of this kind ground down as

shown in Fig. 2, and when sent to the forge shop in order

to dress it, the weight of stock cut oft was a fraction over 3/4

of a pound. Our blacksmith foreman showed me the cuttings

of tools for a period of six months which were dressed under

the old system, and the weight totaled over 100 pounds. This

was mostly high-speed steel. Novo, Jlidvale, and Allen's, which

cost 75 cents per pound.

For facing cast iron the straight pointed tool shown in

Fig. 6 gave the best results, as it finished the surface truer

than the ordinary facing tool and also required no forging.

Another tool standardized was the key-seating tool shoA-n

in Fig. 7. This tool was used exclusively for keyseatlng crank-

shafts, set-shafts for saw mills, saw mill mandrels, etc. It

was forged so that its cutting face was 1/S inch ahead of the

center of the tool block pin (see Fig. 8). It was found that

if it was set back further than this, it would not lift out of the

cut, when cutting between the ends of the shaft, and if not

given enough set it is liable to spring into the cut. The

length of the portion C was made from 1 to 2 inches long de-

pending on the width of the keyseat, and was ground straight

the same size as the keyseat to be cut. It will be found that

most machinists grind tools of this type with a little clear-

ance, fearing that they will tear. Then when the tool is ground

two or three times it is too small, necessitating taking two

cuts or re-dressing the tool. If the tool is given five degrees

clearance on each side as shown at D and E. Fig. 7, sloping

toward the back end, the front cutting edge can be kept

keen by occasionally whetting it with a good oil stone which



September, 1910 MACHINERY 23

makes a smoother job, and the tool will also last longer than
by just grinding the front cutting edge. Tliis rule will apply
also to cuttlng-off tools. The writer has seen a tool as above
described which cut keyseats in set-shafts totaling 215 feet

long by 1/2 inch wide and 7/32 deep, without necessitating

removing it from the tool block for grinding. This tool holds

its size 2/3 of the length of the portion C before it is neces-

sary to have it re-dressed.

The methods given resulted in a saving for the first year
both in steel and dressing that was simply astonishing. It

was accomplished by sticking to the following principles,

which seem almost too simple to write about, and yet they

are being neglected daily:

1. Selecting the proper shape of tool for the work.
2. Keeping the proper shape throughout its entire length

without re-dressing, if possible.

3. By teaching apprentices (who really took hold better
than the older mechanics) to grind the tools correctly by one
who knew how and encouraged them to do so, also making
them adhere to the rules by close watching. This latter is

the most important of all. Xo system no matter how com-
plete and perfect is worth anything if the human equation is

left out of the question. It was also found possible to grind
the tools after forging without drawing the temper. This was
accomplished by grinding on a small emerj' wheel, having
close at hand a small tank for holding a sufficient quantity of
water.

The writer has just taken up the ordinary tools which are

mostly used in machine shops, and endeavored to explain them
in clear and everyday language without technical phrasing,

so that it may be understood by all. This method has been

installed without any confusion and with the appliances usu-

ally found in large and small shops. "It should be very sim-

ple" you will say. It is, after it is installed and in good

working condition, because it is the best and easiest, but for

one year you will find it will take the closest attention and

patience to bring it about. But after that period is over the

men would not change back to the old system. The increase

in output and decrease in the cost of tool steel used, the re-

duction in wear and tear of belt and breakage of machinery

resulting from this, will make you feel that it is worth

while.
* * *

THE PROBLEM OF AUTOMATIC STABILITY
OF AEROPLANES

It is claimed that the problem of automatic stability of

aeroplanes has been solved by Lieutenant J. W. Dunne, of

Farnborough, England. At the trials the machine rose to a

height of about 60 feet and then flew for a distance of about

two miles without the touching of a lever or wheel, the

machine during the whole time being in absolute equilibrium.

The machine is a biplane, the most remarkable feature being

the absence of a tail and steering surfaces or rudders of

any kind, with a single exception of a couple of small steering

flaps hinged to the rear extremities of the upper surface lor

tne purpose of altering the course of the machine during the

flights. The carrying planes are provided with a double

curvature which, it is claimed, produces the automatic sta-

bility.
* * *

COLLECTIVE OR SELECTIVE CATALOGUES

Collective catalogues are made up of separate sheets, fast-

ened together with ordinary wire staples or by other means

that are selected according to the demands of the prospective

customer or to what the manufacturer or dealer thinks would

interest the recipient. Very often, however, the idea, good as

it is, of saving printing and postage and not bothering the

recipient with things that would not interest him, is partial-

ly vitiated by a very slight mistake on the sender's part, of

fastening the sheets together by their upper edges, instead of

along the left-hand edge. As a rule, bound catalogues which

open vertically from the reader, are inconvenient to handle,

and still more so to file; and when the collective catalogues

are fastened together at the upper edges they are given both

these most undesirable features. Fasten them at the left-

hand edge; and where feasible perforate them so that the

recipient will have no trouble in putting them in a folder

or other binder. R- G.

INTERNAL CUTTING TOOLS'—

1

PRACTICE FOR THE BROWN & SHARPE AUTOMATIC
SCREW MACHINE

By DOUGLAS T. HAMILTONt

The conditions met with on the Brown & Sharpe auto-

matic screw machines are such that tor general work the

simpler the design of the tool used, the more efficient will be

the results obtained. Of course, in some cases it is necessary
where difficult shapes are to be formed to make the tools

somewhat complicated, biit even then the simplest design
possible should be adopted. It Is obvious that in internal

cutting there is more chance of the tool's sticking and break-

ing, due to the clogging of chips and improper lubrication,

than on external work. It is therefore necessary to make all

cutting tools for internal work with as much chip space as

possible, and also to provide means for proper lubrication.

The periphery clearance given to the tools also has an im-

portant bearing on their efficiency. Where there is too much
cutting surface in contact with the work, the tendency is to

produce rough work and also to break the tool, as heating
is developed at the point of contact, thus causing the tool

and work to seize.

In making complicated tools for internal work the exces-

sive use of springs, especially when flat, is objectionable, for

if the spring fails to work, the cutting tool is generally

broken. If a spring is necessary, a coil spring should be
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Fig. 1. Centering Tools—Starting the Drill Concentric

used and provision made to have it long enough so that it

will retain, as much as possible, its initial tension. Springs
for internal cutting tools, as well as other tools of a similar

character, should alw-ays be tempered in oil, as this increases

their life. The design of an internal cutting tool is largely

governed by the material which it is to cut and the amount
of material it is required to remove.

The tools used for internal cutting are numerous, but as
one type of tool is generally better adapted for certain classes

of work than another, the speciflc uses of the various tools

and holders illustrated herewith will be briefly reviewed by
the writer.

Centering and. Centering Tools

When drilling holes which are less than 3/16 Inch in diam-
eter it is always advisable, especially when the hole passes
through the work, to use a starting or centering tool. At A
in Fig. 1 is shown a centering tool which is used for brass

work, and at B is shown a centering tool which is used for

steel and soft iron. This latter tool is made similar to the

ordinary twist drill except that the flutes are shorter. A
worn-out twist drill is sometimes used for this purpose and
the point ground thin, as shown at a. which reduces the pres-

sure and allows the drill to start easier. It also makes a
better center than would a drill with a thicker point. The
included angle of the cutting edges on a centering tool should
be less than the drill which is to follow. If this is not the
case the point of the drill will start to cut before the body
of the drill is properly supported; consequently, an imperfect
center will be formed. If an imperfect center has been formed,
the drill will run out, as is shown clearly at C in Fig. 1.

It can be seen that it is practically Impossible for a drill to

start concentric with the center of the work when a small

* For additional information on Bvown & Sliai-pe automatic screw
macliine piactiop seo •'Dpsignins Screw Macliinp Tools and Cams

"

M.icniNERY, August. 1910. and other articles there referred to.
t Associate Editor of MicmxEnv.
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teat, as shown, has been left by the centering tool. Using

a centering tool with a more acute angle obviates this trouble,

as the body of the drill Is well supported before the point of

the drill starts to cut. This is also clearly shown at D in

Fig. 1. The included point angle, which has been found

most suitable for centering tools, varies from 90 to 100 de-

grees. 90 degrees should be used, preferably, for brass and

100 degrees for steel. The included point angle on the drill

varies from 118 to 120 degrees, 118 degrees being generally

used for the drill, as it has been found to give the best results.

fsS5

ir c

]tIachinery,N. Y-

Fig. 2. Diagrams illustrating Method of Finding Cam Rise for
Drilling and Centering

In Table I is given the length of the point for centering tools

and twist drills, having included angles of 90 and 118 degrees,

respectively. The formulas for finding the length of point for

the various angles are as follows:

For 90 degrees 6= 0.5 d.

For 100 degrees ft =: 0.43 d.

For 118 degrees e =i 0.3 c.

For 120 degrees e= 0.29 c.

where 6^ depth of centered hole,

e= length of drill point,

d = diameter of centered hole,

c= diameter of drill.

(See Fig. 2.)

Cam Rise for Centering-

When the length of the point on the centering tool is

known, it is then an easy matter to find the rise on the

First: K= b + 0.010 inch

Second: ii= &— e + 0.010 inch

(See Fig. 2.)

where iJ^rise on cam for centering,

6^ depth of centered hole,

e:^ length of point on drill.

It will be noted by using the second method that on starting

a new rod the rise on the cam would not be suflicient to allow

the centering tool to travel the full distance; or, in other

words, would not be equal to the length of the point of the

centering tool used. But the correct way to start a new bar

is to throw over the operating lever, thus stopping the

operating of the machine; open the chuck by hand and feed

the stock out just past the cutting-otf tool, enough to allow it

to face off from 1/16 to 1/8 inch from the end of the bar.

Then the stock is fed out by hand and the centering tool also

operated by hand, after which the machine can be started.

Third: The rise for the various machines is as follows:

For the No. 00 R= b 4- 0.020 inch.

For the No. R= b + 0.028 inch.

For the No. 2 R= b + 0.035 inch.

The values as given, which are added to 6, are for facing,

and the feeds should be decreased for this. A dwell should

also be allowed on the cam varying from 2 to 5 revolutions,

the number of revolutions necessary being governed by the

material to be cut. More revolutions for dwelling are re-

quired for steel than for brass stock. The feed tor facing

brass should be from 0.0015 to 0.002 inch per revolution, and

for steel the feed should vary from 0.001 to 0.0012 inch per

revolution.

Fourth: The rise for the various machines is as follows:

For the No. 00 fi =r &— c + 0.020 inch.

For the No. R= b— e -f 0.U2S inch.

For the No. 2 R= b — c + 0.035 inch.

As was previously mentioned, the feed should be decreased

for facing, and from 2 to 5 revolutions for dwell left on the

cam. The suggestions previously given should also be fol-

lowed for starting a new bar. When short pieces are being

made it is generally advisable to make the rise on the

TABLE I. LENGTH OP POrNT ON TWIST DRILLS AND CENTEBINO TOOLS
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cam required for centering. There are four different condi-

tions governing the amount of rise required for centering,

which are as follows:

First: When the drill does not pass through the work and
a stop to gage the stock to length is used.

Second: When the drill passes through the work and a

stop to gage the stock to length is used.

Third: When the drill does not pass through the work and
a stop for gaging the stock to length is not used.

Fourth: When the drill passes through the work and a

stop to gage the stock to length is not used.

The rises on the cam for centering as governed by the pre-

vious conditions are as follows:

cam as given, as this sometimes saves from 5 to 10 minutes

on each bar. This, as can be seen, will soon mount up when

a large number of pieces are required. The time for starting

a new bar in the manner given is practically negligible, as

the machine always has to be stopped when a new bar is

being inserted, or trouble will result.

Speeds and Feeds for Centering

The surface speeds for centering tools should be the same

as for drills; the latter will be given under another heading.

The feed for centering tools (as they are generally large

enough to stand a heavy feed) is the same in most cases.
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Table II gives the feeds for centering tools having diameters

as specified:
TABLE II. FEEDS FOR CENTERING TOOLS

Feed in Inches per Revolution 1

Diameter in Inches Brass Rod Machine Steel Tool Steel

V4 0.004 0.003 0.002

5/16 0.004 0.004 0.003
3/S 0.005 0.0045 0.004

1/2 0.0055 0.005 0.0045

3/4 O.OOG 0.005 0.005

1 O.0OG5 0.00."> 0.0055

The feeds as given are not extremely heavy, but it is

obvious that If an imperfect center has been formed, disas-

trous results may occur. These feeds have been found satis-

factory for general work.

Centering- Tool Holders

The manner in which a centering tool is held when being

applied to the work governs to a considerable extent the

results obtained. The tool should be held rigidly and con-

centric with the center of the work if an imperfect center,

as shown at C in Fig. 1 is to be avoided. At A in Fig. 3

is shown a common form of centering tool holder. This

holder has been found very successful for general conditions

when the work has been gaged to length by a stop, thus

obviating the necessity of using a facing tool. It is supplied

with a split bushing a, as shown in the end view, or is made
without the bushing, the hole for the centering tool passing

through the body and the shank, being the same diameter as

the centering tool. In most cases the holder with the split

bushing is preferable, as the tool is more easily set concentric

with the center of the work. At B in Fig. 3 is shown a com-

bination centering and facing tool holder. This holder is

used when the stop for gaging the work to length has been

dispensed with, the tool b being used for facing the work to

the required length. This is found to be a very suitable

holder where the work does not project more than 2i^ times

3<z:"
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Fig. 3. Various Types of Centering Tool Holders

its diameter from the face of the chuck. At C in Fig. 3 is

shown a combination centering and facing tool holder with

a supporting bushing c, which is held in the body of the

tool by two headless screws d, shown in the end view. The

centering tool is held in a split bushing similar to that shown

£t a by set-screw t. The turning or facing tool e is adjusted

to cut the required diameter by set-screw / and headless screvi^

g, the block h acting as a fulcrum. This holder is used when

the work has been turned before centering, and it is also

found convenient for centering long and slender work. A
B. & S. floating holder is sometimes used for holding the cen-

tering tool when the turret and spindle are not concentric.

Drills and Drilling-

For general work commercial drills of the two-fluted type

are used exclusively on the B. & S. automatic screw machines
for drilling cylindrical holes. The spiral fluted drill is used

for drilling machine steel, Norway iron, etc., and also for

shallow holes in brass; but when deep holes are to be drilled

in brass a straight fluted drill should be used in preference

to a spiral drill, as it breaks up the chips, allowing them to

be removed witli greater ease. The grinding of the lips on

the cutting edge of the drill, has a considerable bearing on

the shape of the chips produced and also on the amount of

power required to force the drill into the work. If the angle

as previously given is used, and if the point of the twist drill

is ground thin, it will produce a long, curling chip, and

will not require much power for drilling. When drilling.

'itry,.Y. 1',

Fig. 4. Method of Laying out Cams for Deep-hole Drilling

if the edges of the drill burn, it is an indication that the

surface speed is too high; if the drill chips, the feed is too

great, and if the drill splits at the point it is an indication

that the proper clearance has not been given at the cutting

edges. The correct method of grinding twist drills was given

in the June, 1909, number of Machixery. If the centering

tool and drill have been ground to the correct included

point angle there is no reason why the drill should not pro-

duce a straight and cylindrical hole; that is, if the feed is

not increased too much.

Cam Rise for Drilling

There are three general conditions which govern the amount
of rise required for drilling. They are as follows:

First: When the drill does not pass through the work and
a centering tool is not used.

Second: WTien the drill does not pass through the work and
a centering tool is used.

Third: When the drill passes through the work and a cen-
tering tool is used.

There is also another condition, viz., when the drill passes

through the work and a centering tool is not used; but as

this is not a commendable method, the rise on the cam when
drilling in this manner will not be given.

The rises on the cam for drilling as governed by the pre-

vious conditions are as follows:

First: if =: f; + e + 0.010 inch (see B in Fig. 2).
Second: R^g— a + 0.010 inch (see B in Fig. 2).

Third: R^h +lc — a + 0.010 inch (see C in Fig. 2).

where R= rise on cam for drilling,

g= depth of hole to be drilled,

e= length of point on the drill (see Table I),

71= overall length of the work,

A; =: thickness of the cut-off tool,

a =^ distance that the drill projects in from the face

of the work in the centered hole before starting

to cut (see A in Fig. 2).

The values of a for centering tools having 90- and 100-

degree point angles are as follows:

For 90 degrees, a^d— c X 0.5 inch.

For 100 degrees, a= d— c X 0.43 inch,

where d= diameter of centered hole,

c= diameter of drill.

It will be noted that k is the thickness of the cut-off tool.
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Therefore, when tapping a hole which passes through the

work the thickness of the tool should be greater than for

ordinary work. This was explained in a previous article

dealing with circular form and cut-off tools which appeared

in the March, 1910, number of Machinery.

Deep Hole Drilling

Tile automatic screw machine lends itself to the production

of straight holes, but when producing deep holes there are

a number of difficulties to overcome, three of which are the

following: In the first place, the drill is not at the will of

the operator, and cannot be withdrawn from the work when
it begins to seize or plug up with chips; in the second place,

keeping the point of the drill cool and removing the objec-

tionable chips Is a difficult proposition, and, in the third

Fig. 5. No. OO Brown & Sharpe Automatic Screw Machine equipped with
Oil-pumping Attachment for Turret Tools

place, the feed of the drill is governed automatically. It is,

thei-efore, necessary to take extra precautions to have the

drill well lubricated and the feed not greater than it will

stand.

More desirable results are obtained by giving a rotary

motion to the work and a feeding motion to the drill for

shallow holes, but when drilling deep holes the drill and the

work should both be given a rotary motion. This helps to

clear the chips from the holes and also allows oil to pene-

trate to the cutting point of the drill.

When drilling deep holes the drill should not penetrate

into the work more than two and one-half times the diameter

of the drill before being withdrawn from the work. For

drilling deep holes in tool and machine steel, the spiral fluted

drill is generally used with good results, but for drilling

deep holes in brass the straight fluted drill gives better satis-

faction, as it does not produce a long, curling chip, which is

M<i,-hhur!j.y.Y

Fig. 6 Sectional View sho-wing Construction of Oil-pumping
Attachment for Turret Tools

generally objectionable. Further information on the subject

of deep-hole drilling can be obtained from Machinery's Ref-

erence Series Pamphlet No. 2-5.

Designing Cams for Deep-hole Drilling

As was previously mentioned, the drill should be dropped

back clear of the drilled hole, so that the chips can be re-

moved from the flutes and the drill cooled and lubricated.

To accomplish this the lead cam is laid out as shown in

Fig. 4. To explain the method of laying out a cam for deep-

hole drilling we will take a practical example: Assume that

a hole % inch in diameter and % inch long is to be drilled

In a piece of brass rod. Now, it can be seen that this will

require three distinct lobes on the cam, as it will be necessary

to drop the drill back twice in producing the hole. The rises

for the various lobes can be found with the aid of the fol-

lowing formulas:

Rise on first lobe == 2% X D + 0.00.') Inch.

Rise on second lobe= 2% X D + 0_.003 inch.

Rise on third lobe := 2 x i> + 0.003 Inch,

where D= diameter of drill in inches.

The amount for each successive rise should be decreased in

about the same proportion, and the feed on the drill should

also be decreased slightly for each additional lobe when cut-

ting machine and tool steel; but when cutting brass the feed

can generally be uniform for each lobe. The rise on the

various lobes would then be as follows:

Rise on first lobe= 2% x Vs -f 0.00.5 = 0.34S inch.

Rise on second lobe= 2% X % + 0.003= 0.300 inch.

Rise on third lobe^2 X Vs + 0.003 = 0.253 inch.

The depth to which the drill can be fed into the work be-

fore withdrawing can sometimes be increased, especially when
a turret drilling attachment is used and the drill is greater

than %-inch in diameter.

The space on the cam surface necessary for dropping the

drill back is generally equal to the space necessary for re-

volving the turret. It is, therefore, advisable to use more
than one drill when there are sufficient empty holes in the

turret, as it will not be necessary to resharpen the drill so

frequently, and it will also be kept cooler.

Oil-pump Attachment for Turret Tools

When drilling and cutting deep holes, where a good supply

Fig. 7. No. 2 Brown & Sharpe Automatic Screw Machine equipped
with Drilling Attachment

of oil to the cutting edge of the tool is necessary, the attach-

ment A shown in Fig. 5 Is used. To the right of the engrav-

ing the attachment is shown inserted in the turret, and to

the left it is shown removed. To explain clearly how this

attachment works we will refer to the line engraving. Fig. 6.

The oil is brought through the pipe a. as shown, up into the

tube c, which is held in the split elbow b. The pipe c passes

through the bronze bearing in the turret spindle to the oiling

attachment e. This pipe has a slot / 3/4 inch long by 3/32

inch wide cut in the end facing the chuck. It is, therefore,

obvious that oil can flow from this pipe only through the

tools which are facing the chuck and in operation on the

work. If any of the holes in the turret are not in use, a

plug is inserted as shown at g. A clearer view of this plug

is shown at A. The small teat h is not necessary, but keeps

the oil well within the attachment. The oiling attachment e

is fastened to the turret by two small screws i. Thus the

attachment rotates with the turret, bringing each hole suc-

cessively into line with slot /. where the oil can flow through.

The outer shell of this oiling attachment is shown at B.

Slots 1/2 inch long by 3/32 inch wide are cut in the hex-

agonal surfaces as shown, allowing the oil to pass through.

Tlie idea of having these slots elongated is to provide oil to

the tools where it is impossible to have the oil pass through

the hole in the center of the tool. A hole can be drilled close

to the outside of the shank, and passing through the body.
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thus allowing the oil to penetrate to the euttinp; point of

the tool.

Turret Drilling: Attachment

In Fig. 7 is shown a No. 2 Brown & Sharpe automatic

equipped with a turret-drilling attachment, two drill holders

.i and B being shown in position in the turret. This attach-

ment is driven from the overhead works by the y2-inch twisted

belt C, the shaft passing through the turret connecting the

pulley D with the bevel gears E. The manner in which this

attachment is located and held in the turret is clearly shown
in the sectional view Fig. 8. The pulley D is keyed to the

DniLLING ATTACHMENT

-T-TURRET

-- ,.-T .. ^

Fig. 8. Sectional View showing Construction of Drilling Attachment

shaft F and is also held in position with the nut a. Shaft F
and bevel gear E, are made in one piece. The spindle of the

drill holder is made of steel, hardened and ground, and runs

in phosphor-bronze bearings.

The grooved pulley on the countershaft can be changed to

increase or decrease the speed of the drill, as may be desired.

The drill is revolved in the opposite direction to that in

which the spindle and work are rotating, thus increasing the

speed of the drill relative to the speed of the other tools. It

is, therefore, obvious that the lobe on the cam for the drilling

operation cannot be calculated from the speed of the spindle

alone, but must also take into consideration the speed of the

drilling attachment. To illustrate clearly the method of find-

ing the number of revolutions required for drilling we will

take a practical example. Before proceeding with the calcu-

Fig. 9. Brown & Sharpe Cross-slide Drilling Attachment

lation we will assume the following values for speeds, depth

01 hole, time, etc.:

Let speed of spindle= 1200 R.P.il.,

speed of drilling attachment= 900 R.P.JI.,

number of seconds to make one piece= 20,

total number of revolutions to complete one piece ;= 400,

depth of hole^ % Inch,

diameter of drill= % inch,

feed on dri:i ^ 0.0032 inch per revolution.

Then the total revolutions required for drilling, if the drilling

0.375

attachment is not used, would be= =:117 revolutions.

0.0032

Then, the actual number of revolutions required for drilling

1200

when using the drilling attachment^ Xll7=
1200 + 900

66.85, or, approximately, 67 revolutions.

The following are three of the many advantages gained by

using this attachment: First, the drill and the work are both

given a rotary motion, which tends to produce a straighter

hole than if the work alone were rotated; second, rotating the

drill facilitates the removal of the chips from the hole and
also allows the lubricant to penetrate to the cutting point;

third, a suitable surface speed for the drill can be obtained

without Increasing the speed of the other tools in the turret.

It may also be mentioned that a spiral fluted drill gives

satisfactory results for drilling machine steel and brass when
using this attachment; but for drilling brass where a long,

curling chip is objectionable, the lips of the twist drill can

be ground in, making them similar to a flat drill.

Cross-slide Drilling- Attachment

It is sometimes found necessary to drill holes in a piece

of work, at right angles to the center line, or, in other words,

across the piece. For this kind of work the cross-slide

drilling attachment shown at A in Fig. 9 Is found very serv-

iceable. To apply this attachment to the cross-slide, the

toolpost which carries the circular tool is removed and the

attachment located in its place. The attachment is then held

to the cross-slide by means of screw and nut a. The drill is

held in a bushing in the spindle b by means of the headless

screw shown. The two screws c are provided for taking up
the wear in the bronze bearing. The small grooved pulley d

is keyed to the spindle b and iield by the nut and washer

m
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Fig. lO. Various Types of Drill Holders

shown. The large grooved pulley B is located on the counter-

shaft and drives the cross-slide drilling attachment through
the medium of a %- or i-i-inch round twisted belt, the size

of the belt depending on the machine to which the attach-

ment is to be fitted. In cross drilling it is necessary to stop

the spindle and also hold it rigidly before the drill can operate.

A brake shown at C for holding the spindle when drilling is

used for this purpose. The brake proper is made from soft iron

and has a strip of leather g attached to its inner surface,

which grips the spindle firmly, preventing it from slipping.

TTie cap-screw e is used for tightening the clamp on the pul-

ley. The lug / is located on the pin which acts as a stop for

the cross-slide tools. It is obvious that threading operations

cannot be performed without the aid of a die and tap re-

volving attachment, as the spindle can rotate in one direction

only. When using a revolving attachment in connection

with the cross-drilling attachment, the threading attachment
rotates the tap in the proper direction to release it from
the work when the spindle is stopped, so that the tap is

operated at one-half the spindle speed for running on the

work and at the same speed for releasing from the work. For
example, if a right-hand thread is being cut, the tap is ro-

tated left-hand, advancing in the work when the spindle is

running and retreating when the spindle is stopped. An
opening die-holder is also sometimes used for cutting ex-

ternal threads when a cross-drilling attachment is used. The
method of fitting up this attachment is as follows:

The belt is removed from the pulley nearest the collet,

and the band C expanded over the pulley. It is then fas-

tened to the pin which acts as a stop for the cross-slide,

and clamped to the pulley by cap-screw e. The dogs on the
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drum are then set to throw the clutch onto the pulley, which speeds here given for carbon and high-speed drills have been

is clamped just before the drilling attachment advances found satisfactory for the materials specified:

toward the work. After the drilling operation has been Speeds for Ordinary Carbon Drills
completed and the drill retreats from the work, the clutch

Surface Speed in Feet
13 thrown out and onto the other pulley and the other opera- Material per Minute

tions continued. The spindle is reversed practically instan- Brass (ordinary quality) 160—ISu
, ., ,. ^. ^ ^ -^ J • ,,, * 1, 1 t

Gun screw iron GO— lO
taneously m both directions, but it is advisable to allow about Norway iron and machine steel 50 60
five revolutions before and after the drilling operation for Drill rod and tool steel 30— 40

clearance. The drill should be ground with a more acute a„„„w . <„„ tu~i, , „^ T-.„in-'^ Speeds for Hi^n-speed Drills
point angle than for ordinary work, and should also be ground „ , „ , . „ ^^ ^ ^7 = Surface Speed in Feet
thin at the point to facilitate its starting into the work. The Material per Minute

rise on the cam is similar to the rise for ordinary drilling, *juQ screw iron 100 125

but the feed should be less. In most cases, for cross-drilling ^°[,r%d andTool" tet/:^.' T]'. V:.::.:-.:.: 50-60
operations it is an advantage to carry a guide bushing in

the turret for locating the drill. Under this condition it is
^^^^^ f""" high-speed and ordinary carbon twist drills are

obvious that the work is drilled as if it were held in a jig,
^iven in Table III. The feeds given are for general work, but

as the bushing is held in a floating holder that can be adjusted
^'^^'^ ^^^ ^"'^^^^'^ ^P^'^'i '^ "°t ^'^h the feed on the drill can

, iu 1 J i„f I, i *i,„ ^„„ v,„i„ „„A be increased somewhat. It is found to be more satisfactory in
to produce the desired relation between the cross-hole and
., i .J J. 4. c tu ,

general practice to keep the feed down, as a straighter hole
the outside diameter of the work. o f

can be produced than if the drill is forced.

Drill Holders Drills from 1/8 inch to 3/16 inch are capable of standing

There are various types of drill holders used In the auto- the heaviest feeds in proportion to their diameter, and where

matic screw machine, some of them being more complicated a hole does not pass through the work a V&-inch drill has

and expensive than is really necessary. The alignment of been found to stand a feed of 0.016 inch per revolution when

TABLE III. FEEDS FOR HIGH-SPEED AND CARBON TWIST-DRILLS

Diameter of
Drill Brass Rod, Machine Steel, Tool Steel,

Diameter of
Drill, Brass Rod, Machine Steel, Tool Steel,

Drill Gayre or
Inches

Feed per Feed per Feed per Drill Ga^e or Feed per Feed per Feed per
Revolution Revolution Revolution Inches Revolution Revolution Revolution

70 O.OOOTO 0.00060 0.00050 A 0.0058 0.0052 0.0042
65 0.00075 0.00065 0.00055 t\ 0.0059 0.0055 0.0043
60 0.00080 0. 00070 0.00060 H 0.0060 0.0058 0.0045
56 0.00130 0.00100 0.00080 ? 0.0062 0.0060 0.0048

T« 0.00180 0.00150 0.00100 a 0.0065 0.0063 0.0050

A 0.00350 0.00300 0.00130 A 0.0068 0.0065 0.0052

A 0.00350 0.00330 0.00150 n 0.0070 0.0068 0.0055

ST 0.00300 0.00250 0.00180 i 0.0070 C.0070 0.0058
0.00330 0.00280 0.00200 a 0.0072 0.0072 0.0059

SJ 0.00350 0.00300 0.00230 A 0.0075 0.0075 0.0060

i4 0.00380 . 00330 0.00350 if 0.0078 0.0078 0.0062

II 0.00400 0.00350 0.00280 1 0.0080 0.0079 0.0063

TS 0.00430 . 00400 0.00300 li 0.0083 0.0080 0.0064

a O.OO450 . 00430 0.00330 H 0.0085 0.0083 0.0065

t 0. 00480 0.0045O 00350 i 0.0090 0.0083 0.0068

II 0.00500 0.00480 0.00380 fl 0.0095 0.0085 0.0069
X
4

0.00.550 0.00500 . 00400 1 0.0100 0.0088 0.0070

the turret holes with the spindle is nearly always perfect,

and it is not necessary to have floating holders for holding a

drill. At .4 in Fig. 10 is shown a common form of drill holder.

This drill holder is serviceable and cheaply made*. As can

be seen, it is slabbed down on the sides to take up as little

space as possible when working in conjunction with the cross-

slide tools. The hole for the bushing is laid off eccentric

to the main body of the holder, which allows enough stock on

the upper portion to hold the set-screw. A plain bushing as

shown at o is used. Tiis bushing holds a drill very effec-

tively. At B is shown a more expensive holder which is some-

times used for holding reamers and counterbores for operat-

ing on a piece which has previously been drilled concentric.

This holder Is made solid and then slotted as shown. The

bushing part of the holder is shown at 6. At C is shown a

holder somewhat similar to that shown at B, but Instead of

the shank and drill holder being in one piece, a bushing is

used. This holder is easier to set concentric with the work,

but the extra cost prohibits its use to a great extent. The

bushing as used in this holder is shown at c. For ordinary

work the holder shown at A is advisable.

Drilling- Speeds and Feeds

When drilling in the Brown & Sharpe automatics the best

results are generally obtained by giving the drills light feeds

and high peripheral velocities. The reason for this is that

the conditions as obtained on the automatics are nearly ideal

as regards lubrication and uniformity of feed. High-speed

drills are commendable for drilling Norway Iron, machine

steel, tool steel, etc., but the ordinary carbon drills are suit-

able for brass and similar materials where the surface speed

does not exceed that given in the following. The surface

drilling brass. Feeds as heavy as this are not recommended,
because concentric holes cannot be produced when the drill

is forced to such an extent.

* • *

The British firm of Vickers Sons & Maxim, Ltd., Barrow,
England, has erected an interesting apparatus for testing

propellers for aeroplanes and airships. The apparatus con-

sists of a horizontal cantilever 165 feet long, mounted on a

cast-iron pedestal. At the end of the cantilever is placed a

100 H. P. electric motor connected by gearing to a propeller

shaft, which runs at velocities varying from 500 to 1000 revo-

lutions per minute. Directly above the pedestal, a place is

provided for taking the observations. The cantilever rests on

a ball-bearing at the upper end of the pedestal. A velocity

of 70 miles per hour can be obtained at the outside periphery

of the cantilever. On account of the long radius of the circle

in which the propeller is moving, the circular arc at every

point coincides nearly with a straight line, so that the ex-

periments made give practically the same results as if the

propeller were used directly in an aeroplane or airship.

Owing to the circular motion, the effect of the wind is neutral-

ized, and a very accurate comparison between different kinds

of propellers can thus be made.

* * *

An ingenious process of finishing high-speed gears has been

proposed, its theory being that low spots in mating gears will

be built up as the gears are run together. The method pro-

posed is to electroplate the teeth with copper while running

them In a suitable plating tank. The process Is the direct

opposite of the wearing-down process which, as every gear

expert knows, is not conducive to the best results.
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SOME FIXTURES USED IN MILLING PARTS
OF LANDIS GRINDERS

By W. G. NEVIN*

In manufacturing parts of the Landis grinders to tlie ex-

treme degree of accuracy required, many interesting fixtures

are used to insure a liigh standard of workmanshij) and also

to assist in rapid production. A few of the many fixtures

used in producing parts of these machines are shown in the

accompanying illustrations.

In Fig. 1 a milling fixture is shown that is used for holding

called continuous milling, with the exception of the time lost

in moving the cutter from one piece to the other. In linishing

the shoulder, the table Is fed by hand against a positive stop,

the power cross-feed being used in cutting. The work is

mounted on a No. 4 Cincinnati high-power vertical machine.

The cutter used is 6 inches in diameter and is preferable to

one of a larger size, as there is less torsion. The way the

work is held in this tixture and its construction is so plainly

shown that a description is unnecessary.

In Fig. 2 another tixture or vertical milling operation is

Fig. 1. Milling Fixture for Headstock Base Fig. 2. Milling Fixture for Spindle Guard

Fig. 3. Fixture for Grinding Clutcli-pin Holes in Speed-change Shafts Fig. 4. Shaper Fixture

Fig. 5. DrilllDg a

the headstock base while the surface upon which the cover is

secured is being finished. As the engraving shows, duplicate

jigs are used, the operator filling one jig. while the other

piece is being milled, thereby accomplishing what might be

• .\ddrcss : 7 West Nortb St., Waynosboro. Pa.

Fig. 6. Boring. Tapping and Facing Jig

shown, the work being in this case a thin cover or spindle

guard. As a raised pad around the edge of this cover had

to be finished, it was necessary to design the fixture so that

the work would be held rigidly, but without interfering with

the movement of the cutter. The clamping is effected by set-
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screws tbat force serrated jaws against the side gover, which
is additionally supported against downward thrust by adjust-

able screws and the body of the fixture. The work is shown
mounted on a No. 2 Brown & Sharpe vertical milling ma-
chine.

In Fig. 3 is shown an interesting fixture for grinding the

holes for the clutch pins in the speed-change shafts for the

headstocks. The fixture consists of a cast-iron head, having a
spindle which runs in bearings of the universal headstock,
with a pulley for driving and a sleeve for carrying the shaft

to be ground, all being cast in one piece. After the first hole

is ground, the shaft is loosened and shifted until the finished

hole coincides with a hole in the sleeve in which a close-

fitting plug is inserted, which Insures the proper spacing
of the holes.

The fixture shown in Fig. 4 is for shaping the sides of lugs

on the backs of bevel gears. This fixture has a base B. on
which is mounted a sub-plate C. that has a tongue piece which
fits a cross-slot in the base. On each side of the sub-plate C
there are pins which are spaced to allow the plate a cross

movement equal to the width of the tool's cutting edge.

When the fixture is first set up, the table is adjusted until the

center of the gear is in line with the travel of one side or the

other of the tool, depending on the position of the sub-plate.

A square-nosed tool, % inch wide, is used and the sub-plate

is first set so that the side A of the tool is in line with the

center of the gear, that is with the plate moved against the

MacIihicrLi.y. Y,

Fig. 7. Elevation of Jig shown in Fig. 6

Stop pin on the farthest side, as viewed in the illustration.

One side of the lug is then machined, after which the gear

is loosened and the plate shifted against the opposite pin, the

movement of the sub-plate equaling the width of the tool.

TTie gear is turned until the planed face of the lug comes
against the stop D. the other side of the tool being used

for finishing the remaining side of the lug.

In Fig. 5 a drilling and boring jig is shown that is used for

machining bevel pinion supports. After the hole A is bored
and faced in a lathe, the remaining work is done in a jig.

Hole B is first bored and reamed. Bushing C is then in-

serted in this hole and also through a line bushing in the

jig with which it fits. The bar runs in bushing C while bor-

ing hole D and, as it is supported close to the hole, perfect

alignment is assured. The remaining holes are then drilled,

after which the job is complete.

In Fig. 6 is shown a boring, tapping and facing jig for

pipe swivels. The work is supported and located at one end
by a V-shaped block, and at the other by two conical-pointed

screws as shown. In addition, there is a small pin beneath the

center of the swivel and a set-screw at the top for clamping.

A central knurled screw, which also has a conical point is

brought into contact with the work, as illustrated in Pig. 7,

during the boring and tapping operations, after which it is

backed out so as not to interfere with the facing cutter,

which is shown inserted in the spindle. All machine work
is done without removing the piece and the facing bars run in

steel-lined bushings which are hardened and ground. This
method of using guiding bushings gives far better results

than piloting the bars in a drilled or reamed hole in work
being machined.

PRODUCTION OF "HEAT-BLACK" FINISH ON
BRASS, BRONZE AND COPPER

The so-called "heat-black" finish on brass, copper, or bronze

is one of the new methods of coloring metals that has recently

appeared and is one of the most durable. It is adapted for

a large variety of work and is even replacing nickel-plated

work for some kinds of articles. Desk telephone sets are now
being finished in the "heat-black," and in many parts of the

United States have supplanted the nickel-plated article previ-

ously used.

The adaptability of the "heat-black" finish is wide, and the

reader will undoubtedly find many new uses for it. The color

is an absolute dead black, and as it is not difficult to apply,

the future will undoubtedly find it extensively employed. It

can be applied to brass, bronze or copper. It does not work
evenly on steel or iron.

The article to be treated should be free from grease, although

a slight tarnish does no harm. It is usually customary to

sand blast the surface, although very good results may be

produced without it. A sand-blasted surface takes an excel-

lent finish, but those who do not possess the apparatus for

producing it need not have any hesitation in using the finish

without it, as about the only difference between the results is

that the sand-blasted surface is a little more dead.

The Solutions

Two stock solutions are first made up. One is a solution of

nitrate of copper in water, and the other is a solution of

nitrate of silver in water. The proportions need not be exact,

although it is preferable to keep them fairly close. They are

made up as follows:

Nitrate of Copper Solution

Water 1 oz.

Nitrate of copper 1 oz.

This gives a practically saturated solution of nitrate of cop-

per in water and is used for a "stock" solution. If desired,

the nitrate of copper may easily be made by taking 1 ounce of

strong nitric acid and dissolving in it all the copper wire It

will take up. A thick, blue solution is left which is used for

the "stock" solution. As few platers have nitrate of copper

in stock, it can easily be made from the copper wire.

Nitrate of Silver Solution

Water 1 oz.

Nitrate of silver 1 oz.

This solution can also be made by dissolving pure silver in

nitric acid until no more will dissolve, but dilute acid (1 part

acid and 1 part of water) should be used as silver does not

dissolve readily in strong nitric acid. It is preferable, how-

ever, to purchase the nitrate of silver as it is easily obtained.

The nitrate of silver solution is practically a saturated solu-

tion and is used as the "stock" solution.

Mixed Solution for Applying

The mixed solution for applying to the metal is made as

toUows:

Water 3 parts
Nitrate of copper solution 2 parts
Nitrate of silver solution 1 part

The solution is kept in a glass or stone-ware vessel for use.

Applying- to Brass or Other Metals

The brass, 'bronze or copper article to be treated is heated

on a hot iron plate or in an oven to a temperature of about

250 degrees F. and the solution applied with a brush or cotton

swab so as to cover the surface uniformly. The brush should

be a rather soft one in order to allow the coating to be made
in the best manner. The so-called "rubber-set" brushes are

the best for the purpose, as there is no metal on them to be

attacked by the solution.

One or two coatings of the solution on the surface of the

article is usually enough; it dries almost immediately leaving

a green froth. The temperature is not sufficiently high to

draw the temper of hard brass, but it will usually melt soft

solder.

When the entire surface has changed to a uniform black

color, allow the article to cool and then brush off the fluffy
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material on the surface of tlie metal with a stift-bristled brush.
The color will now change to a brownish-blacU that is quite
pleasing for many purposes and which is very tenacious.
When the fluffy material is completely brushed off, it is sur-
prising how even and uniform the coating is and how tena-
ciously it adheres. If the brown-black finish is desired, the
surface may now be waxed or lacquered, but it is usually cus-

tomary to give the article an additional treatment in a liver

of sulphur solution in order to change the brown-black coat-

ing to one that is absolutely dead black.

Final Treatment
When the smut has been brushed off from the surface of

the. article, it is immersed in a cold liver of sulphur solution
for 5 minutes. This solution is made by dissolving 2 ounces
of liver of sulphur in 1 gallon of water. The article is im-
mersed in it, allowed to remain about 5 minutes and then,

without rinsing, is again heated until the surface is uniformly
black.

The surface is now brushed again with the bristle brush
when it will be found that the color is a dead black and
quite uniform. It should be borne in mind that the article is

not rinsed at all after it is removed from the liver of sulphur
solution, but is simply drained off and then heated.

The article may now be lacquered with a flat lacquer or

waxed as may be desired. The final appearance of the sur-

face will be found quite satisfactory and contrary to what
one would naturally expect. The coating of the solution that

is first applied need not be very even as long as a sufficient

quantity is put on.

The process as arranged by steps may be summed up as fol-

lows :

1. Applying the solution to the metal.

2. Heating on a hot plate or oven until the solution has

dried and the residue left by evaporation has turned black.

3. Brushing off the smut.

4. Immersion for about 5 minutes in a liver of sulphur

solution.

5. Drying without rinsing and heating on the plate or in

the oven again.

6. Lacquering or waxing.

If the surface is not satisfactory, or an old article is to be

refinished, the wax or lacquer may be burned off and the proc-

ess repeated.

It is believed that this is one of the most satisfactory black

finishes known, as it is dead black, is readily applied and is

very durable. It is calculated to resist considerable handling,

such as a desk telephone would receive. There are many
articles that can well be treated by it.

—

Brass World.

* * *

INCREASING PROFITS BY REDUCING COSTS VS.
INCREASING PRICES

"There are two ways only of increasing profits," said Mr.

H. L. Gantt to the National Association of Cotton Manufac-

turers at its annual meeting in April; "one by increasing

the selling price, the other by reducing the cost of produc-

tion. The successful salesman, or the operator who has

succeeded in persuading his competitors to join with him in

upholding or advancing prices, has, on account of the In-

creased profits resulting from his efforts, been considered a

very important man, and been compensated accordingly. The

recognition of ability and the compensation for success in this

field have been so great that capable workers from all direc-

tions have swarmed into it, and the industry of making

prices has prospered amazingly. With increase of prices

comes higher cost of living; with higher cost of living comes

demand for higher wages; with higher wages comes higher

cost of production. Then, to maintain the same profit under

the new conditions, we must again increase our selling price,

and the cycle repeats itself. This process has been going on

for years, and as the producers have gradually been attracted

from the field of making products to the more lucrative one

of making prices, to-day we have a surplus of prices and a

shortage of products. The field has been overworked."

* * *

An alloy of 9.5 per cent of copper and 5 per cent of alu-

minum is the nearest imitation of pure gold of any of the

known alloys.

CARE OP MACHINERY
By H. M. WOOD'

The majority of machine tool users—including even the

large shops—fail to realize how absolutely essential are all

details in the care of their machinery it their work calls

for any degree of accuracy.

The foundation is a very Important adjunct to any machine.

Money spent to secure a firm and unyielding base is true

economy. A machine should always be leveled up when first

installed, and care should be taken that the wedging material

used to bring it level will not warp or shrink. A carpenter's

level will not do for setting machinery; this work requires

a sensitive level of known accuracy.

Occasionally we receive a complaint: "Lathe just received

will not turn true; send operator." In such cases we almost

invariably find the difl!iculty results from a shaky foundation

Irom the lathe being out of level. As soon as the machine

is leveled up so that the bed lies perfectly horizontal, the

alignment is just as perfect as when the machine w^as shipped.

Many managers don't see how a heavy casting can spring

out of true by being a bit out of level. But it Is an estab-

lisned fact that no matter how massive the bed, or what
the style of the machine, it must be level to do its best work.

A planer has an extremely massive bed—in fact, the bed

constitutes the bulk of the machine—and it is truly surprising

how "warped" planer work will be if the bed is out of level.

No matter how good the foundation, a machine cannot be

leveled "once for all." Our product requires the most accurate

machine work. Therefore, we have a shop rule that on the

tirst Saturday afternoon of each month every foreman must

stay (the plant closes at noon on Saturday) and personally see

that each machine in his department is absolutely level.

Cleanliness Is another essential; manufacturers more gen-

erally recognize that this is so—as applied to the other man's

factory. The accuracy of the work turned out by any machine

tool depends upon the alignment of the different parts and

the regularity of their relative movements. If chips cover

the ways of a lathe and work in under the carriage bearings,

the quality of the work will rapidly depreciate and the

machine itself will soon need to be overhauled. A little grit

will play havoc with the spindle bearings. A dirty chuck

plate will soon spoil the threads of the spindle nose. Yet

in many plants expensive machines, capable of accurate work

when properly cared for, are subjected to these abuses.

We expect each operator to care for his own machine to

the extent of keeping all bearing surfaces free from dirt and

chips. Laborers empty the chip pans beneath the machines

as frequently as necessary. In addition to this, there is a

general clean-up once a week. Each department has one or

two men who thoroughly clean all machines every Saturday

afternoon and wipe up the bearing surfaces with oily rags.

With the heavy duty put upon machines by present-day

high-speed cutting tools, ample lubrication Is more neces-

sary now than It ever was. Not only are the speeds higher to-

day, but there are also greatly Increased pressures on the

bearings, due to deeper cuts. The oiling of the line-shafting

and countershafts can well be left in charge of one man in

every department, but each operator must be largely de-

pended upon to oil his own machine as frequently as necessary.

We find that sight-feed oil cups, each holding a day's supply

of oil, are a great advantage on the main bearings. In the

first place, they insure positive lubrication of the journals and

allow the supply of oil to be exactly regulated to suit indi-

vidual conditions. Another valuable feature of the sight-feed

oil cup is that the glass shows at a glance whether the cup

Is full or empty. The superintendent In passing through his

snop can Instantly tell whether or not the oiling has been

attended to. A full oil cup proves that that particular bear-

ing has been recently oiled, and is also a pretty good indica-

tion that the operator did not forget to oil the other bearings

when he had his oil can in hand.

Careful attention to the leveling, cleaning and oiling will

increase the life of the machine and a better grade of work

will be turned out. JIany costly delays will also be prevented,

because the machine is not out of commission for repairs.

' Aadross : Care 6t Lodge & Shipley Machine Tool Co.. Cincinnati.
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• * *

BAD PRACTICE IN THE USE OF UNIVERSAL
JOINTS

A fundamental principle is so often violated in the erection

of the common universal or Hooke joint that it seems worth

while to call general attention to the bad practice which re-

sults in irregular action and reflects on the intelligence of

the mechanics in charge.

When two universal joints are used to connect shafts at a

right angle or less, the knuckles should be so located that

the pins in the knuckles of the middle shaft are parallel. Very
often they are placed in some other relation, often in planes

at a right angle.

The reason for requiring the parallel positions of the pins

or axes is, of course, to preserve uniformity of angular motion

throughout a revolution. The variation of angular velocity

1

is as cos a to in one joint, but if two joints are con-
cos a

nected with their knuckle pin axes parallel, the irregular

action of one joint is offset by that of the other, thus making
the motion transmitted to the driven shaft practically uni-

form.

Machine designers should thoroughly appreciate the neces-

sity of preserving uniformity of angular motion wherever pos-

sible, especially in rapidly turning shafts. Mysterious break-

downs have been traced to improperly placed universal joints.

When so placed that the knuckle axes are at an angle, the

variable action of one joint is superimposed upon that of the

other, resulting in irregularity of action in the ratio cos- a to

1

when the pins are at right angles. To show the differ-

cos-a

ence in action take the case of a shaft connected to another at

an angle of 60 degrees through an intermediate shaft and
two universal joints, each working through an angle of 30

degrees. When properly connected, the driven shaft rotates

uniformly with the driver, the intermediate shaft varying in

the ratio first given. If the driver runs at 100 revolutions per

minute, the intermediate shaft action varies at the rate of

S6.6 to 115.4 turns per minute. Now if the knuckle-joint pins

are at right angles the irregularity of action of the intermedi-

ate shaft is transmitted to the driven shaft in increased ratio,

being, in the case given, in the ratio of 75 to 133.3 turns per

minute. Imagine the severe torsional stresses imposed on

the shafts and joints when running at high speed and driving

wheels or gears of considerable weight.

* • «

THE MODERN CONCEPTION OF BUSINESS
The old saying, "business is business,'" with its imiilication

that success in trade and commerce is founded merely on

shrewd business dealings and one-sided bargains is happily

being replaced by the broader conception of business relations

defined by the expression "service for service." It is coming

to be more and more universally understood that the bargain

must be mutually advantageous in order to be really beneficial

to either party. The truth of this has made itself more
keenly felt in some industries than in others, and the machine

building industry in general was one of the first to recognize

its economic value. The machine builder cannot be satisfied

with a mere sale; to him it is of the greatest importance that

his machine makes good for the particular purpose for which

it is sold. The salesman who sacrifices all other considera-

tions to the one of merely making a sale will not long be a

useful factor in the success of his firm. For permanent suc-

cess it would be better sometimes to make no sale at all, than

to sell a machine not suited to the buyer's requirements. The

most successful firms are those which thoroughly inquire into

the needs of the purchaser and then carefully select the ma-

chine most suitable. In such a case both buyer and seller are

benefited by the transaction. Future trade relations are likely

to be oh a basis of mutual confidence; and firms which handle

their customers with this in mind will acquire a reputation

for reliability. It is a case of service for service. The seller

receives a fair price and makes a reasonable profit, and the

buyer obtains a machine by means of which he is able to per-

form the work in his shop or factory to better advantage.

The same principle of service for service makes the rela-

tionship between employer and employe one of mutual con-

fidence instead of one of misunderstanding and strife. The

employer who requires good service also expects to pay a fair

price for it, and the employe who expects fair compensation

for his services should give a full day's work in return; but

whenever either tries to secure a price or service out of real

proportion to value given or received, then the "service for

service" idea has been lost sight of, and the door is opened for

suspicion, misunderstanding and antagonism which ultimately

work a loss to both parties. The "service for service" idea is

the modern principle of business, and while its full applica-

tion is, perhaps, not possible without thorough-going social

reforms in many directions, it is the ideal toward which

every permanently successful business must strive.

* X *

"The micrometer," says a well-known instructor in machine

shop practice, to his classes, "is essentially a measuring instru-

ment of precision, but in order to be an instrument of pre-

cision in the hands of the unaccustomed, it must be used with

extreme care. Especially is it an instrument that must be

used carefully and slowly by the beginner; First, to obtain

accurate adjustment and second, to read the measurement

correctly. With careless adjustment or incorrect reading, or

both, the micrometer is anything but an instrument of pre-

cision; on the contrary its use may cause more mistakes than

the use of ordinary calipers."
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THE COST OF ACCIDENTS IN THE INDUSTRIES
We have already discussed in Maciiixery the basis and

justification for employers' liability laws, and have given
some figures* relating to the cost to employers of their en-
forcement. Laws of this character have been adopted by all

industrial countries except the United States.t and are in-

tended to make the industry in which an accident occurs bear
the financial responsibility for it. The objection most com-
monly made to employers' liability laws is that the heavy ex-

pense would have to be met by the employer, and that in

many competitive enterprises the margin of profit is so nar-

row that there is nothing with which to finance an expense
burden of this kind if enforced by a rigid liability law. In
connection with the statistical information given in the De-
cember, 1907, number of Machi.nei!y, some information pub-
lished by the Engineer. London, in reviewing the recent work-
ings of the liability laws of Great Britain, may be of interest.

According to the figures published in that journal, the aver-

age annual compensation per injury per employe at work in

the metal trades is $1.52; or at the rate of hardly more than
one-half cent per working day. Of course, this figure would
be somewhat higher in the United States, owing to the general-

ly higher level of prices and the consequent higher rate of

compensation required; but on the same basis as the British

liability laws one cent a day per employe should cover the

employer's expense for this insuiance, the casualty com-

panies assuming the burden of paying compensation in cases

of proved liability, up to the amounts of the policies issued

by them. The experience of England seems to indicate that

insurance against disability due to accidents in the industries

would by no means involve a serious burden on the employer.

A very important result of the workings of the new liability

law in England is that instead of going into court with their

differences, as was formerly nearly always customary, these

are now usually adjusted and the compensation settled direct-

ly between the parties concerned, according to the law, and
without the expense of litigation.

* * *

THE UTILITY OF THE ENGINEERING
PROFESSOR

By JULIAN C. SMALLWOODJ

There are two charges that may be brought against the

engineering professor. First, he is not, in the economic sense,

a direct producer; second, he does not satisfy the special

need which is supposed to justify his existence. To amplify,

the old-fashioned idea about the school teacher is that he is

a man worthy of some respect as knowing more than his

fellows. This respect, however, is tempered with a certain

amount of condescension because he cannot or does not apply

his learning in the practical world. He can only impart

knowledge; he cannot use it. He can develop others so that

they may make money, but he cannot make it himself. Now,

this idea about teachers in general still prevails, and it still

clings to the technical teacher. It may be that it is more

marked in his case than in others. Engineering, of all pro-

fessions, is most directly concerned with economics—in the

last analysis with the dollar. Therefore, it is natural that

the popular eye should be attracted to the discrepancy be-

tween the engineering professor's vocation and profession. It

is reasonable, too, to conclude that if he cannot apply his

knowledge to engineering production he cannot adequately

teach others to do so. These two shortcomings, whether

wholly or partly true in the individual case, are attributed

to a quality of mind too abstract, too theoretic, too narrowly

academic. The scientific professor is pictured by those who

hold these views as a man whose nose is immersed in a book

and whose vision is limited by the margin of the printed page,

a man whose wisdom comes from texts and not from the

life and work-a-day world around him.

* Sop M.^rHiNERT. November and December. 1007, engineering edi-

tion, "Llaliilitv of Emplo.veiK." ,- , c. ^

t A new liahilitv law was enacted by the last New York State

Legislature, goins 'into effect September 1, which provides for com-
pulsorv compensation to emploves for accidents sustained in dan-

gerous" work, no matter who is at fault. The new law marks a great

step in advance in the ii^Iation of emplo.vers and emplo.ves. and un-

doubtedly will result in greatly reducing accidents in hazardous oc-

cupations.
t Address ; L'hadwick, N. J.

It is Will that the practical engineer of today, the manu-
facturer, and the father of embryonic engineers should ascer-

tain the worth and limitations of the engineering teacher.

In a large sense all those who are concerned with engineering

enterprise are directly concerned with the utility of the

technical professor. It is he who prepares and shapes the

brains of future organizations and, in a measure, with his

university, guarantees their fitness. We may therefore ask:

"Is he a practical engineer to the extent that he could make
a living in his profession or not, and can he in either case

teach engineering?" It is the purpose of this article to

answer the two divisions of this question.

There are two classes of engineering professsors—those

who practice their profession and teach it and those who do

not practice it. The former class has an unquestioned utility

in engineering production, the latter may or may not have

it, and members from either class may or may not be able

to teach. It is thought that if a man knows his business

thoroughly and has made a success of it he can impart to

others his wisdom and ability. This idea is clearly a super-

ficial one; nevertheless, there are universities which accede

to it to the extent of employing men as teacners whose repu-

tations as successful business men are big with no other

apparent reason than that their names look well in the

catalogue. It is a bowing to popular clamor, and in this com-

mercial and competitive age, when universities sprout—mush-

room-liKc—over night, many such bows must needs be made.

So these gentlemen adorn the catalogue and undoubtedly draw

customers. "Professor Blank," reasons the manufacturer who
is about to send his son to college, "knows all about power-

plant practice and now he Is going to teach it at Dash Uni-

versity. That is the place for my son. It employs practical

men. " Professor Blank, however, may be a fool in the class-

or lecture-room or in any room outside the power house.

Whether or not the professor is directly engaged in engi-

neering production aside from his teaching, his utility in the

latter may be judged almost infallibly by what he has or has

not written. A good teacher can hardly refrain from writing

a book, and if any teacher is the atithor of a textbook which

fulfills its purpose well and thoroughly, it is an almost certain

inference that he is capable in the class-room. It is not an

absolutely certain inference, for a man may be able to write

clearly and yet be unable to formulate his thoughts quickly

enough for clear speech. The important qualification, how-

ever, is that he be able to think clearly; if he writes so, it Is

certain that this is the case, and therefore likely that he can

transmit his thoughts orally, as well.

This brings me to a consideration decidedly favorable to

the engineering professor who is engaged only in academic

work. The standard textbooks, and, in fact, the greater and

more valuable part of technical literature, are contributed

by him. This affords a chance for education through his

agency not only to those who come into personal contact with

him, but to many others who have neither the time nor the

money for a college course. Such W'orks are used not only

by students, but by practical men who find it necessary to

add some theory to their knowledge. Furthermore, the par-

ticular kind of technical literature that the academic man
produces probably would not be created at all but for his

efforts. The work written by the so-called "practical engi-

neer" is vastly different from professorial contributions.

The latter may be thought too theoretical, but, on the other

hand, it should be noted that this very excess of theory is

what the practical man needs to round out his education and

usefulness. His daily experience teaches him practicality;

it does not teach him the theory of practice.

In the field of research and invention the technical teacher

has been unquestionably useful. Little research for the

general good is accomplished by others. Almost the only

others engaged in such work are certain business organiza-

tions which do so only for the furtherance or their own ends

and generally do not publish their results. In invention, of

course, the professor does not preempt the field; neverthe-

less, it is remarkable how much of this sort of production is

attributable to him. Consult almost any reference or text-

book and you will find many devices invented by academic

men for tne furtherance of scientific measurement and in-
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vestigation, as well as practical machinery and constructions.

In this way and in research they have furnished the guide

posts by whose aid much of our rapid advance along the road

of engineering science has been accomplished.

In the foregoing I have pointed out unquestionable services

performed by the men who make it their business to teach.

Undoubtedly there are many of them who do not share in these

services; who are satisfied to remain in the rut made by

timeworn lectures and repetitions of class-room grinds. But

surely the accomplishments of the former, even though they

are in the minority, are sufficient to remove the stigma of

incapability in practical work attached to them as a class.

In regard to the usefulness of the professor in the class-

or lecture-room, it has been previously mentioned in this

article that, no matter what his practical attainments are, it

does not follow that he is an efficient educator. If he is a

practicing engineer he is better equipped to teach his pro-

fession, and there can be no doubt that there are many such

who do so. Aside from this, it his individuality is strong and

hs possesses what is called "personal magnetism," his influ-

ence in education may be tremendous simply through the

force of his personality. He excites the admiration of his

students who seek to emulate him. His words are eagerly

listened to and his slightest statement may be remembered
for years. It may be that he is not a profound scholar nor

imparts words of wisdom to be obtained nowhere else, but

tnat what he says is convincing and sinks in. Probably every

college graduate has been under one such man whom he well

remembers and still admires as a "big" man, and equally prob-

ably there was only one.

Lecture courses given by such a teacher are of vast value

not only in the training in engineering, but in character.

Lecture courses given by any other than this sort of man
are futile. They shift the work of learning from the student

to the instructor, and they do it ineffectually if the latter

has not the personality to rivet the interest of those whom
he addresses. The process is like pouring water into vessels;

some will be leaky and others will retain it all, but even

such will never give out more than was poured in. The true

function of education is to increase capacity; surely capacity

is not increased by making students mere recorders of facts.

In this part of the average professor's work I have no hesita-

tion in saying that he does not adequately accomplish his

purpose. Fortunately, however, it is not the only part. Edu-
cation is imparted through recitations and laboratory work,

the chief virtue of which is the mental training of the student

involved in answering questions put to him by his instructor

—

questions not involving memory, but reason. The process of

lecturing is like sowing seeds; the class-room work, like gath-

ering the harvest. True, the seeds must be sown, but if the

student does this himself and tills his own soil he will be

better able to harvest. It is then the instructor's duty to see

that the proper seeds are selected and to train their growth.

The question of whether a non-practitioner in engineering

can teach his profession adequately is a serious one, for it

is such that do most of the teaching in our technical schools.

In this connection it may be remarked that a point over-

looked by many critics of academic methods is that teaching

is as distinct a profession as is engineering. To teach well

requires study toward that particular object and practice in

doing it. The ability to teach well is a gift of nature not
easily to be acquired. Combine this gift with scientific attain-

ments and a practical mentality In one man and you have
the ideal engineering professor. Naturally, we may expect

to find few such men, but this does not mean that the rest

do not fulfill a useful function. The ideal opera singer is

one who not only can sing, but can also act, and who combines
these abilities with an admirable face and figure; yet those

who are not in this way ideal are to be appreciated. They
may lack the other qualities so long as they can sing, and
in the same way the professor may lack the other qualities

so long as he can teach. If he does lack them, at the worst
he performs his functions in a mechanical way and grinds
out a product year by year that has some, if not superior,

merit. The result of his work, then, compares with what he
might have produced, as machine-made art compares with

handicraft. But I do not hesitate to say that the non-prac-

titioner can do vastly better than this; that he can give engi-

neering training of a high order to his students in the same
way that astronomers can enlighten us upon the composition

of the stars without ever having been on them.

It must be admitted, however, that the non-practitioner lives

under narrowing influences which can be nothing it not detri-

mental to his university work. As a rule, he is interested in

but one division of one branch of engineering and ignores

the rest. He fails to take the broad view of the correlations

ot subjects, accentuates the trivial, and magnifies the theo-

retical. His theory departs too far from practice. He forgets

that there is a line beyond which it is waste of time to carry

theory. The result is that he does not teach adequately and
may teach badly.

We may conclude, then, that the engineering professor's

chief limitation is his estrangement from the practical world.

To remedy this, those who are practical workers may in their

own interest very materially assist. The business man and
the scientist should recognize when each may supplement the

other's knowledge and in doing so exchange benefits. In the

laboratories of our technical schools there are splendid equip-

ments for the determination of data tor the need of which
many a manufacturer is floundering helplessly. Such equip-

ments are not maintained at their maximum usefulness when
they are operated only in the performance ot cut-and-dried

experiments. Here we have the manufacturer developing a

piece of machinery by unmethodically trying first one altera-

tion and then another to ascertain the best combination, when
at his elbow are the facilities for doing this work precisely

and quickly and with advantage to those who undertake it

for him. If the practical engineer makes his needs known to

the technical educator and enlists his help, it will go a long

way toward reducing the narrowing tendency of the latter's

vocation and heightening his usefulness, as well. The tech-

nical schools should be open to and soliciting practical work,

tests and research for the benefit of professors and students.

There should be felt none of the old antagonism between

theory and practice; where theory and practice do not agree

it should be considered that it is not because the theory is

false, but simply that it is incomplete.

On his part, the professor should seek to know the practical

engineer, find out what he is doing, and, whenever possible,

obtain work from him. He should remember that no amount
of study of the practical side of his profession exactly fills

tne place of experience in it. The average teacher has plenty

of time for such experience; he should seek It and aim to build

up a practice for himself.

In concluding, I wish only to show as an example of ideal

operation the methods of modern medical schools. Through

their hospitals they furnish experience to their students and

service to others. Their teachers are mostly men who prac-

tice their profession. Just so should the technical school be

conducted—a service to those in need of scientific help, prac-

tical association for its students, and a training for its pro-

fessors; in short, a hospital tor the needs of engineering.

• • •

The following formula for determining the weight of fly-

wheels for rolling mills is given in Cotnptes Rendus Hebdom-

ndaires:
H.P. X « X C

W=
V

in which W=!the weight of the flywheel in tons of 2000

pounds,

H.P. = brake horsepower,

t= time in seconds between each pass,

y=:the highest permissible velocity of flywheel

rim in feet per second, and

C= a constant depending upon the permissible

percentage of decrease in speed.

The constant C for a 5 per cent decrease in speed equals

185.3; for 10 per cent, 93.8; for 15 per cent, 65; for 20 per

cent, 49.8; for 25 per cent, 41.3; and for 30 per cent, 35.3.

For cast iron, the velocity of the flywheel rim should not

exceed 130 feet per second.

I
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CLAMPS AND STRAPS FOR HOLDING WORK
WHILE MACHINING*

By H. E. WOOD!

Among tne tools used in the ordinary machine shop, the
clamps and straps for holding work to the faceplate ot lathes

and the tables of drill presses, milling machines, planers,

shapers, slotters, etc., play an important part. Not only is it

necessary that the work is held down properly while the cut

upon it is taken, but in any economically managed shop the

required clamps and straps, clamping bolts, nuts, wrenches,

etc., should be within easy reach of the machinist. It should

not be necessary for him to search all over the shop in order

to find suitable clamping appliances, but these should be kept

in the tool-room or in some other convenient place where
each man could easily find what he required for the particular

job in hand. It is also well to adopt some standard designs

of clamps, as this will often facilitate matters consider-

ably.

In the Taylor system of shop management proper attention

is given to the question of suit-

able clamping arrangements, as

it has been found that often

as much time is consumed in

trying to find the required

clamping bolts and straps as is

necessary for the actual ma-

chining work. One of the

principal objects of the Taylor

system of shop management,

as is well known, is to elimi-

nate all useless waste of time

Laying out Pentagon for Acjjustabie and Concentrate the workman's
Block Clamping Straps ,

time and attention on the ac-

tual work in hand, this saving a large amount of time usually

spent in preliminary preparations and unnecessary move-

ments or operations. In the accompanying Data Sheet Sup-

plement are shown a great variety of clamps and straps rep-

resenting fundamental types. It is, of course, not necessary

that a full set of all these types should be provided in the ma-

chine shop, but it is certain that it would be economical in the

long run if each machine shop provided a set of sizes of the

more common types for general use.

Most of these clamps require little or no explanation. In

Figs. 1 and 2 are shown clamps of the hair-pin type which are

made either of square stock or of stock the width of which is

two or three times the thickness. The latter clamp, of course,

is used when a heavier stress will be put upon it. In Fig. 3

is shown a so-called "crotch-strap," which is used principally

on drill presses. It is made in the same manner as the hair-

pin clamp in Fig. 1, except that the end is opened up so that

it straddles the hole to be drilled. In Fig. 4 is shown a closed-

end strap which is also made of square stock; it differs from

the clamp shown in Fig. 1 only in that both ends are joined

as indicated. Fig. 5 shows a yoke strap which is used almost

exclusively on lathe faceplate work. It is made of square

stock and closed at both ends as shown.

Fig. 6 shows a clamp made of flat stock. This is perhaps

one of the most common and simplest forms of clamps or

straps. Holes are drilled at certain intervals in which the

clamping bolts can be inserted. A strap of this kind can

either have a bolt in the center and clamp work on each side,

or it may be provided with blocking, and clamp work on one

end only. The work can also be placed in the center of the

strap and a bolt applied at each end. Fig. 7 shows a clamp of

flat stock which embodies some improvements over that in

Fig. 6. It is provided with a slot for the bolt, and with V-

grooves at one end to suit certain classes of work. In Fig. 8

is shown a very useful type of clamp which can be removed

without unscrewing the clamping nuts. It is extensively

used where studs are set into the body of a jig or fixture. It

is a time-saving device and should be used wherever suitable.

Fig. 9 is a so-called teat-clamp with a slot for the clamping

bolt. The round end may be used in a groove or in a hole

drilled in the end of the work. Fig. 10 is a clamp of the same

• With Data Sheet Supplement.

t .\ddress ; 182 North 4th St., Newark, N. J.

type except that the pin is inserted in the body, making a

simpler and cheaper construction.

Where the space is limited, so-called finger straps are often

used. One strap of this type is shown in Fig. 11. In Fig. 12

is shown a clamp of the same type, but reinforced so that a

heavy clamping pressure may be applied to it. This strap

can be used in places where no other strap would be appli-

cable. In many cases it is advantageous to have straps which
bear only on three points in order to insure a perfect bear-

ing and clamping action. In Fig. 13 is shown such a strap.

It is sometimes drilled and tapped at the end opposite where
the two clamping points are placed, so as to permit of insert-

ing a screw to be used as blocking. This arrangement makes
the clamp adjustable for work of different heights. Fig. 14

shows a foot strap. This type is simple and efficient and is

very commonly used. In Fig. 15 is shown a strap of similar

construction, except that it is made so as to provide for a
three-point bearing. The projecting end is round so that it

will bear in the center only, and two heels are provided at the

front end, one on each side to bear on the work being clamped.
In Fig. 16 is shown a clamp of the same type as that in Fig. 14,

with the exception that it is provided with the adjustable

"foot" as indicated.

In Fig. 17 is shown a clamp having a quick adjustable block-

ing providing for five sizes of blocks. The clamp proper is

pivoted to a block of steel shaped like a regular pentagon. As-

sume, for example, that the diameter of the circumscribed

circle is 2% inches. Then the block can be laid out as shown
in the accompanying engraving. The left portion of the hori-

zontal line from the center of the circumscribed circle to the

point where this line intersects the side of the pentagon is

divided into two equal parts; the point of division A is the

center of the rivet passing through the block and the clamp.

From point A draw a line perpendicular to each side of the

pentagon. By doing this we find that we have five heights of

blocking of the following dimensions: 1/2, 11/16, 1, 15/16,

and 1 1/2 inch. It will be readily seen that this simple clamp-

ing device is a handy tool to have around the planer, milling

machine, or shaper. A number of different sizes of these

clamps may be provided covering a range of from say 3/8 inch

for the lowest blocking up to 3 or 4 inches by very small inter-

vals. A clamp constructed on this principle was patented

some years ago. Whether or not the construction shown in

the illustration and in the Data Sheet Supplement is an in-

fringement on this patent is a matter which would be diffi-

cult to decide.

Figs. 18, 19 and 20 show straps of the well-known goose-

neck type. The one shown in Fig. 18 is a single goose-neck

strap, and the one shown in Fig. 20 a double goose-neck strap,

used principally when clamping work in gangs on the planer

table. The strap shown in Fig. 19 is known as a goose-neck

teat-strap, having a round pin inserted which enters into a

hole or groove in the work.

Fig. 21 shows a curved end strap for round work. The ap-

pliance shown in Fig. 22 is termed a clamp-strap, and is used

for clamping round work, as indicated. Two of these straps

can be bolted together and used as a lathe dog. In Fig. 23 is

shown a "hump-back" strap which is also especially intended

for clamping round work. In Fig. 24 are shown two straps

used together for clamping work to a jig or an angle plate.

In many cases this simple method provides an excellent clamp-

ing arrangement.

Most mechanics, of course, are familiar with all or nearly

all of the types illustrated, but nevertheless it is believed that

the logical grouping of these straps in the manner shown in

the accompanying Data Sheet Supplement will prove of value

to many, as it indicates the fundamental and most common
forms of straps used in the machine shop, and suggests the

improvements that may be made in standardizing equipment

of this kind and keeping it in the stock-room or other central

place for the use of the machinist, instead of having all kinds

of straps scattered around the machine shop which can never

be found when required, and which have been made without

any particular aim of universal application in view, and there-

fore seldom can be properly applied to more than the special

jobs for which they have been made.
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THE AEROPLANE INDUSTRY IN PRANCE
By W. P. BRADLEY*

Within twelve montlis the construction of aeroplanes has

developed in France from an auxiliary of the automobile and
other trades to the dignity of an independent industry. France
has shown so much activity and has had so much faith in the

future of the aeroplane that it is the first country to raise

aeroplane construction to the rank of an Industry. Contrary
to general supposition, it was not the automobile trade that

gave birth to the aeroplane business, for when such men as

Voisin, Ferber, Bleriot. Santos-Dumont and Levavasseur were
experimenting with flying machines, the automobile manufac-
turers were so wrapped up in the possibilities of their own
Industry that they had not a thought for the insignificant

rival which has forged ahead so rapidly. On account of this

Fig. 1. Assembling Engines at tlie Gnonn' ! tu ;.iiy

lack of interest on the part of established manufacturers, the

experimenters had to build machines in private shops, appeal-

ing to the coach builder and the metal-worker for such fittings

as could be advantageously employed for flying machines.

The automobile manufacturers were not even willing to

study the problem of light-weight motors, and it was not

until Levavasseur—who had never been a motor car con-

structor—had produced a special light-weight engine, that

flights were made possible in France.

The Voisin Brothers, Billancourt, opened an experimental

shop primarily for the benefit of Ernest Archdeacon; they

were willing, however, to work under the directions of any

would-be flier who came along, and at the same time were

quietly developing what they thought would prove to be a

successful flying machine. Bleriot was sufficiently wealthy to

maintain a private workshop. Santos-Dumont also made his

machine in a small private shop. Levavasseur, together with

his associates, built experimental aeroplanes with very little

hope of securing a quick financial return.

Although at the present time only one firm is producing a

complete aeroplane, at least half a dozen concerns are mak-

ing the entire flying machine with the exception of the

motor and the propeller. The Antoinette company is en-

tirely Independent of outside help except for the canvas cov-

ering used for the wings. Levavasseur, the engineer of the

company, experimented with aeroplanes until he could make
no further progress for want of a light motor. Then for about

two years he worked at motors only, and when a satisfactory

one had been developed, returned to the construction of aero-

planes, with the advantage of being independent of external

aid.

The Voisin Brothers have built a number of complete ma-

chines carrying their own motors, but their usual plan is to

build the aeroplane only and fit it with a motor selected by

the customer. It appears likely that for the next few years

there will be two distinct industries, one occupied with aero-

plane building and the other with the production of special

aeroplane motors. It is in this way that most of the present

aeroplanes are produced. Bleriot, Henry Farman, Sommer,
Hanriot, and Voisin all have important establishments de-

voted exclusively to the building of aeroplanes in lots, the

motors for which are supplied by different manufacturers.

These firms employ altogether about 600 workmen, but this

figure by no means represents the number of persons engaged

in the aeroplane industry, for there are not less than a score

of shops partly employed on aeroplane construction and a

number of aeroplane builders who are really assemblers,

wings, fuselages, chassis and motors being built in different

shops and brought to them to be put together.

Throughout France there are at the present time probably

not less than 3000 workmen directly employed in the construc-

tion of aeroplanes, aeroplane motors and fittings. Antoinette

has 100 to 150 men building and testing aeroplanes and mo-

tors. The Gnome factory has not less than 200 men in the

aeroplane motor section; the Anzani shop has 100 men build-

ing aeroplane motors exclusively; the E. N. V. and Dutheil-

Chalmers have about fifty each, and the Esnault-Pelterie has

about the same number occupied in experimental work of dif-

ferent sorts. Propeller makers, boat builders, coach builders,

and woodworkers in general who supply various parts for

aeroplanes number fully 800. At least half the leading auto-

mobile manufacturers have devoted some attention to light-

weight motors, employing altogether about 600 men in such

work.

As a rule, French automobile manufacturers have been con-

tent to supply motors only, the number including such lead-

ing firms as Panhard, Renault, Darracq, and Mors. In only

one case has an automobile manufacturer added aeroplanes to

his catalogue, the enterprising firm being the Clement-Bayard

company, Maisons Laffitte, Paris, builders of the Santos-Du-

mont type of flyer. As the entire framework is of steel tubing,

it is possible for this company to build everything in its own
shops with the exception of the detachable portions of the

* Addi-css : Box 27, Times Squaiv Station. Now York City.

Fig, 2, Testing a Motor at the Esnault-Pelterie Shops

wings. As this is closely related to automobile body work,

however, it is easy to foresee that as the demand for flying

machines increases, the company will produce aeroplanes en-

tirely under one roof, and in large lots, as is now done with

motor cars. The Clement-Bayard company has also entered

into the construction of dirigible balloons, obtaining the gas

bags and cordage from specialists, but making the nacelle, or

under framework, building and fitting the motors, and as-

sembling and testing the whole.

The greatest success in light-weight motor construction has

been made by comparatively small firms that previously built

engines for special purposes. This is the case with the Gnome
company, which formerly produced only heavy stationary mo-

tors, boat engines, and a few motors for car assemblers. With-

in twelve months the section of the factory devoted to the

construction of light-weight revolving motors has become

more important than the older branches and now employs 200

men who produce four or five aeroplane motors a day. An-

other example is the Anzani factory, which two years ago kept

a score of men busy on motorcycle motors only; these have
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now become auxiliary to the aeronautical section. The same
conditions exist at the Dutheil-Chalmers factory, where avia-

tion motors are built side by side with stationary gas engines

and are beginning to exceed the latter in importance.

A certain number of men are also employed at the various

aviation schools located in different parts of France. These
include fitters, testers, repairmen and helpers, and although

they are at present a rather small factor, the brisk sale of

flying machines is a guarantee that their number will be con-

siderably increased in the near future.

Until the aeroplane has become a more standardized article,

and until a greater degree of efficiency has been attained in

motors, it is likely that aeroplane building and the manufac-

ture of special motors will remain separate industries. It is

certain, however, that automobile constructors are only waiting

for further developments to step into the aeroplane business,

believing that it will be easier for them, with their engine

experience, to copy a good type of aeroplane than it will be

for the aviator to build special motors for his flying machines.

This would be possible, however, only upon the supposition of

some important discovery solving such a problem as automatic

stability. If, on the other hand, the further development of

the aeroplane is of the same slow and painful order as that

of the past, it is likely that the present school of practical

aviators will be able to keep the business in their own hands.

The large motor car concerns will hesitate to invest their

capital in aeroplanes until the period of groping has been

brought to a close.

* * *

A GLOSSARY OP AERONAUTICAL TERMS
By L. R. W. ALLISON-

adjusting plane: A small surface for regulating lateral bal-

ance, usually located at the outermost end of a wing.

advancing edge: The front or leading edge of a supporting
or balancing surface.

advancing surface: The anterior surface of a flying machine
having more than one supporting plane.

aerocurve: A curved surface of a supporting plane; some-
times used to mean the amount of camber.

aerodrome: A mechanism similar to the aeroplane, and used
in substitute; a course for flying machines. (Use is usu-

ally confined to latter term.)

aerodromics: The art of flying in the air with a heavier-than-

air machine.

aerofoil: Used as a substitute for "aeroplane."

aeronate: A balloon that is fastened to the earth, i. c, a cap-

tive balloon.

aeronaut: One who navigates the air.

aeronautics: The branch of aerostatics which treats of air

navigation.

aeronef: Any type of heavier-than-air machine.

aeroplane: A dynamic machine. Name now given to any
heavier-than-air machine with diversifled form of support-

ing planes, but essentially applicable only to flat sur-

faces.

aerostat: A balloon free to move in air.

aerostation: The raising and supporting of balloons and fly-

ing-machines in air.

aileron: A small movable plane or wing tip usually hinged

to the main planes and which can be operated independ-

ently. Used for maintaining lateral stability.

air shipping: Air craft of all kinds.

air speed: Rate of air flight.

airman: One who navigates the air; an aeronaut.

airmanship: Ability to navigate the air.

alighting gear: Controlling mechanism used in descending
to stop the machine as it reaches the ground and diminish

the jar.

angle of attitude: The angle formed by the main planes with

the line of travel. Also called "angle of incidence";

"angle of inclination."

angle of entry: The angle formed by a tangent to the ad-

vancing edge and the line of motion in entrance to

flight of aeroplane surfaces.

angle of trail: The angle formed by a tangent to the rear

edge and the line of motion in entrance to flight of aero-

plane surfaces.

apteroid: That form of wing .which is short and broad.

arch: The downward curve or droop to the ends of support-

ing surfaces.

• Address i 1353 West 30th St., Los Angeles, Cal.

aspect: Plan view.

aspect ratio: The ratio of the length to the width of a wing
surface.

aspiration: The suction of an air current against the edge of
a curved aeroplane surface.

automatic stability: Stability that is maintained irrespective
of any operating control—the self-action of the controlling
surfaces in suiting themselves to flight.

aviation: Motion through the air by heavier-than-air ma-
chines.

aviator: The operator of a heavier-than-air machine.

balance: Maintaining equilibrium by proper movement of

balancing surfaces.

balancing plane: Surfaces for establishing and maintaining
equilibrium and to assist in turning, either automatically-
or self-controlled.

Baldvtfin's patent cloth: A rubberized silk fabric, light in

texture, used for covering aeroplane surface and balloons.

balloon: A "lighter-than-air" vehicle, properly applicable to

gas bags with passenger baskets. The air currents and
the raising power of the gas are the sole means of ascen-

sion.

beat: The periodic recurrence of flapping-wing or rotating-

blade motion.

biplane: An aeroplane with two main supporting surfaces,

one above the other.,

body: The portion of the machine which contains the power
plant, fuel tank and aviator's seat.

box-kite: Also referred to as Hargrave (from inventor).

Used with reference to a box-like form, consisting of

two vertical and two horizontal planes for lateral and
longitudinal stability.

brace: Usually a compression member in the framework.

camber: The depth of curvature.

caster-wheel: A pivoted wheel in the alighting gear; placed

forward of its center of rotation, it suits itself to the

course of the machine.

cellular: Cell-like; sometimes used instead of "box-kite."

cellular tail: The extreme rear planes of box-kite form.

center-of-pressure or "center-of-lift": An imaginary center
line on the under side of an aeroplane surface on each
side of which the pressure is equal.

center-of-resistance: The center at which the different for-

ward pressures balance.

center-of-thrust: The axis along which the thrust of the pro-

peller or propellers is in equilibrium.

chassis: Supporting truck used on the ground.

compound control: A controlling system whereby two sepa-

rate operations are executed' by a double movement of a

single device.

compression-side: The side of a surface which faces the flow

of air current.

continental rubber cloth: Cotton material upon which a gum
preparation is used. Used for aeroplane surfaces.

control-for-elevation: Rudder planes placed in front or in the

rear of main surfaces. Sometimes in both positions.

deck: A main supporting surface.

diagonal: A diagonal brace in a framework.

dihedral angle: The angle formed by two planes.

dirigible: A steerable balloon, controlled and propelled by

mechanism.

double-decker: An aeroplane with two main planes; a bi-

plane.

double monoplane: A monoplane with two supporting sur-

faces in the same plane, one in front of the other.

double rudder: A rudder having two surfaces acting simul-

taneously.

double surfaced: Covering both sides of aeroplane surfaces.

down wind: Moving with the wind.

elevator: A horizontal rudder for vertical steering.

entry: an aeroplane surface moving in air, embracing the

entire form.

equilibrator: Horizontal tail.

even keel: Preserving balance and position.

feathering: Surfaces maneuvered in a manner to pass edge-

wise and flatwise in alternate directions while in motion.

fin: A fixed vertical plane.

fish-shape: A section resembling in shape the body of a fish;

commonly used in struts.

fixed wheel: A wheel which cannot move from its rotating

plane.

flapping flight: Flight by up and down movement of wing
surfaces.
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flexible propeller: Propeller consisting of clota mounted on a
frame, adjusting itself to flight.

flying angle (same as flying attitude): The variation in the
angle of an aeroplane surface in flight and at rest.

following edge: I'he rear edge of an aeroplane surface.

following surface: A supporting surface behind another.

forced pressure: Increase in air pressure due to direct action
upon it.

fore-and-aft: Longitudinally.

front control; front rudder: Framework and planes situated
at the extreme front of the aeroplane, in advance of the
operator.

fuselage: The framework of an aeroplane.

gap: The vertical distance between two planes.

glide: To travel rapidly by deflecting an aeroplane surface
at an angle; when close to the earth a tip upward allows
the machine to settle with slight jar. This is done with-
out power.

glider: An aeroplane without mechanical power.

glider shape: A truss form of construction.

gliding angle: The angle of "glide."

ground incidence: The difference in the angle formed by the
aeroplane surface when on the ground and when in flight.

guide planes: Planes placed between the rudder planes.

hangar: A structure for housing aeroplanes.

head area: The total head resistance offered by the entire
framework of an aeroplane.

head resistance: The resistance a surface offers to move-
ment through the air.

helicopeter: A heavier-than-air machine in which flight is

secured by propellers rotating in horizontal planes.

horizontal rudder: A horizontal plane in front of main sup-
porting surfaces for vertical steering.

in-lap: Toward the starting point.

keel: The under framing of an aeroplane, to stiffen it both
laterally and vertically.

land speed: The rate of travel of an aeroplane on the ground
before ascension.

landing area: A special allotment of ground on which a ma-
chine can land safely.

lateral: A strut for sidewise bracing in the framework of an
aeroplane.

lateral stability: Lateral equilibrium in the side-to-side di-

rection.

leeway: Lateral drift in the direction in which the air cur-

rent is flowing.

lift: The supporting effect of an aeroplane surface.

longitudinal stability: Lengthwise stability.

main landing wheels: The wheels which take the greatest
strain in landmg.

main plane: The largest supporting wing; in a multiplane
the lowest surface.

mast: A strut for fastening trussing wires to stiffen the
wmgs.

monoplane: An aeroplane with one or more supporting sur-

faces, all in the same plane.

monorail: A rail used as a track in starting a certain type of

machine.

montgolfier: A hot-air balloon.

multiplane: An aeroplane with three or more main support-
ing surfaces; a polyplane or a triplane.

nacelle: The framework of a dirigible, sometimes used for

framework of an aeroplane.

negative Incidence: The angle of attitude below the line of
travel.

non-rigid dirigible: A dirigible having no rigid framework
for the gas bag.

ornithopeter: A machine which attains flight by bird-like
or flapping movement of the wings.

orthogonal: The vertical reaction of the air in affording
equilibrium by means of wing motion.

out-lap: Away from the starting point.

panel partition: The vertical planes in a box-kite structure.

pendular movement: To-and-fro movement like that of a
pendulum.

pitch: The forward movement that would be produced by a
propeller in one turn if there were no slip.

plane: Literally a flat surface; in aeroplanes a flat or curved
surface.

polyplane: A multiplane.

propeller reaction: The force developed by a propeller in

driving an aeroplane,

pylon: The tower required by some types of aeroplanes to
start.

rarefaction side: The side opposite the compression side;
the far side from the air current,

reactive current: The compressed layer of free air flowing
on the reverse side of an aeroplane surface,

rear control: Stabilizing tail surface,

rigid dirigible: A dirigible in which the framework for the
gas bag is rigid,

rising angle: The greatest angle of ascension,

rudder: A horizontal or vertical plane placed either at front
or rear of main planes, and used for steering,

rudder braces: Reds composing the rudder framework,
single-decker: A monoplane.

single-surfaced: Aeroplane surfaces covered only on one
side.

skids: Runners underneath some types of machines, used
for landing.

skin-friction: The friction of the air against aeroplane sur-

faces.

slip: Difference between pitch of a propeller and its actual
longitudinal travel.

soaring flight: Upward flight without reciprocating wing mo-
tion.

spar: A strut, a brace, etc.

stabilize: To maintain equilibrium by means of surfaces and
not by mechanism.

stabilizing plane: A surface for the maintenance of equilib-

rium; small horizontal planes hinged to the main planes
at the rear edge, and suiting the angle of the wind.

starboard side: The right side.

starting frame: Chassis.

starting rail: Monorail.

starting thrust: The impelling force required for starting.

stay: A brace in an aeroplane framework.

steadying vane: Small vertical planes, usually placed in the
front control.

straight pitch: In propellers, flat instead of a helical blade
surface.

strainer: A turnbuckle.

supplementary surface: A small surface which acts in unison
with a larger one for a specific purpose.

supporting surfaces: Sustaining surfaces; the main planes.

tail: The framework and planes in the rear of the main
plane, collectively.

tail planes: Tail vanes; the rear planes supported by the
tail framework.

tail surface: The supporting surface of the tail unit.

tail wheel: A small wheel under the tail to carry it on the
ground.

tie: A tension member in a framework; used also with refer-

ence to wire trussing.

tractor screw: A propeller set in front of the supporting sur-

face instead of in the rear.

transverse spars: Cross braces.

traveling speed: The rate of speed of an aeroplane in flight;

sometimes gliding speed.

triplane: An aeroplane with thi-ee supporting surfaces.

up-wind: Moving against the wind.

vanes: Used with reference to the vertical planes in the
rudder.

variable pitch: In propellers, a varying angle of blade width.

vertical strut: Upright in the framework.

wake: The track of air left by an aeroplane in flight.

warping: Also called "wing warping"; the act of tipping or
twisting of movable planes for the maintenance of equi-

librium.

wash: The sidewise currents of air sent out by a machine in

flight.

wing arc: The arc described by a moving wing.

wing bar: A longitudinal strip placed to strengthen an aero-

plane surface.

wing section: The longitudinal curvature with relation to

the arc of travel.

wing skid: A runner placed under a wing tip.

wing tip: The outer end of a wing surface.

wing wheel: A wheel placed under a wing tip.

weight factor: Ratio of the supporting surface to the total

weight of the machine.

wire trussing: A method of wire bracing.

Wright altimeter: An instrument invented by the Wright
Bros, for measuring altitude. Used in place of an ane-

roid barometer.

yoke: In aeroplanes, a framework of tubing which fits about
the aviator's shoulders and is used for insuring lateral

stability.
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REFERENCE SCREW GAGES''
By FRANCIS J. BOSTOCKt

The gages described and illustrated in the following are
used solely for reference purposes. They are made in standard
sizes, and from them the ordinary shop or working gages are
made. Reference gages are generally provided with an exter-

TABLE II. DIMENSIONS OK REFERENCE SCREW THREAD OAOE8

Figr. 1. A Set of Reference Screw Thread Gages

nal thread only, which is as near to the standard size as pos-

sible; it is very convenient, however, to have on the same
gage the inside diameter of the corresponding ring gage or

TABLE I. DIMENSIONS 3F REFERENCE SCREW THREAD GAGES
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Metric Sizes up to 36 Millimeters

All Dimensions in MiUimeters
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36 39 13 IS 12 69

Dimension J should provide for clearance for the threading- tool : A equals
inside diameter (bore) of female gage.

• Sec Machinery, February. 190S : "Making Thread Gages." See
also M.icni.N'ERV's Reference Series No. 31, "Screw Thread Tools and
Gages."

t Address : 22 Bristol Road. Bournbrook, Blrmlngbam, England.
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Dimension / should provide for clearance for the threading tool ; A equals

inside diameter (bore) of female gage.

female thread gage. This inside diameter depends upon the

size, shape and number of threads per inch.

It is impossible to make a reference screw gage from another

female gage, even when the latter is known to be of standard

size, because of the difficulty of getting both threads to con-

form absolutely with one another, and to try them without

damage to either. Besides, two gages of exactly the same size

will not "go together" at all. The best method for measuring

the screw thread in making the gage is, therefore, the three-

wire method, which has from time to time been referred to

in Machixery. [See MAcmxERT, January, 1904, "Measuring

External Thread Diameters"; September, 1907, "Measuring

Screw Thread Diameters"; March, 1910, "Ball Point versus

Anvil Type Thread Micrometers."] In making working gages

from the reference, or master, gage, the dimensions are also

transferred by means of the three-wire method.

The writer has had considerable experience in the design

and procedure of manufacture of the gages shown in Fig. 1,

these gages giving the dimensions both for the screw size and

for the nut-bore size. At each end of the gage is a knurled

collar of larger diameter than the thread, the object of which

is to prevent any inexperienced person from trying a nut over

the thread. These collars also prevent damage to the thread

in handling and storage. The material used for these gages
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is a good quality of carbonized mild steel, the steel blanks be-

ing annealed before and after the rough turning. After the

second annealing they are again turned all over, rough
threaded and the collars knurled. They are then carbonized

to a depth of from 1/32 to 1/16 inch, according to the size,

and allowed to cool in the carbonizing box, after which they

are reheated to a red heat (about 1500 degrees F. ), quenched
in water at about from 70 to SO degrees F., and reheated or

tempered to a bluish purple. They are then permitted to cool

in the air in a cup-

board, where they

are protected from

drafts. Care should

be taken to heat

and cool the steel

uniformly, and to

prevent air cur-

rents from playing

upon the gage,

which would dis-

tort it, or make one

side harder than

the other.

After having been

carbonized, the

piece can still be

cut conveniently,

but the advantage

gained is that the

steel does not tear

when threading,

like ordinary soft

machine steel, and
the surface is sus-

ceptible to a high

polish. After cut-

ting, the external

diameters are

ground to size. It

is not necessary

that the reference

gage should be

"glass" hard, like a

working gage, but

it should, of
course, be durable

enough so as not

to wear down when
taking measure-

ments for comparison. All the hardness required is obtained
by the method outlined above.

An instrument for measuring the size of the thread, which
has proved to be very convenient and reliable, is illustrated

In Figs. 2 and 3, and consists of a cast-iron base carrying a
column to which is clamped a micrometer head susceptible

of adjustment by a vertical screw. Directly below the mi-

crometer head, and imbedded in the base, is a gun-metal
bushing holder in which are placed a series of magnetized
cylindrical pins arranged as shown in the line engraving
Fig. 2. Tlie idea of this arrangement is to provide some
means to prevent the wires from rolling off and falling, and
to enable them to remain exactly where placed. The magnets
have negative and positive poles as indicated.

The method of setting the instrument is merely to adjust
the micrometer until it registers the exact size of the nearest
size of cylindrical reference gage. Then the dimension meas-
ured over the wires can be read off directly on the microme-
ter, care being taken that the temperature of the reference
gage and of the gage being measured is exactly the same.
The accompanying tables give dimensions of both English

and metric sizes. Gages made to these dimensions have been
found very satisfactory from all points of view.

* * *

The Detroit River tunnel was informally opened on July 26.

The first passenger train carrying railroad officials was run
through it on that date, and it is expected that regular opera-
tions will begin in October.

j;uL;iiM-i-i/..v.v.

Pig. 2. Measuring Instrument for Screw-thread
Diameters

ALLO-WABLE LOAD, AND EFFICIENCY OF
WORM GEARING*

By A. P. ELTOFTt

When called upon to design a set of worm gearing for a

certain drive, or select one from the catalogue of a manu-
facturer, the designer will find very little definite information

in the standard handbooks concerning the allowable load, the

allowable speed and the efficiency which may be expected

—

the very points which are of vital interest to him. The
present article discusses these subjects.

Relation of Load to Effort
Let

P= pressure of the worm-wheel on the worm parallel to

the worm-shaft,

i*'^ force which must be applied at the pitch radius of the

worm at right angles to the worm-shaft to overcome P,

a= angle of thread with a line at right angles to the axis

of the worm,

/^ coefficient of friction,

I= lead of worm thread,

d = pitch diameter of worm.

The normal pressure between worm and wheel then equals

Fig. 3. The Screw-thread Measuring Instrument and its Application

F X sin a -!- P X cos a, and the friction / ( F X sin a + P X
cos a).

Now, if the worm is revolved once, we obtain the following

relation between F and P:
TT d

F X TrcI^=Pl + f (F X sina + P X cos a)

cos a

I

As ^tan a, the formula above may be written:
TT d

f + tan a

F=Px (1)
1

—

f tan a

* For articles on worm gearing, previously published, see Ma-
CHIXEUY December. 190S. 'The Hindley Woriu and Gear"; September,
1907, ••Ilobs for Worm-Gears"; August, liUh, •Calculating the Dimen-
sions of Woriti Gearing" ; Mav. 1907, "Susgestod Refinement in the
nobbing of Worm-Wheels" ; December, 1902, "The Design ot Self-

locking Worm-Gears." See also Machinery's Reference Series No. 1,

"Worm Gearing." and Macuixery's Data Sheet Series No. 6, "Bevel,
Spiral and Worm Gearing."

+ .Xddress : (5t>*Jl Hermitage Ave., Chicago. 111.
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This relation, giving the force F which must be aiiplied at

the pitch radius of the worm to overcome the load P at the

pitch radius of the worm-gear, is often required by the de-

signer.
EfBciency

If there were no friction, or if / equalled 0, we would have:

J', =3 P tan a :

The efficiency of the worm gearing is therefore:

F, tana(l— /tana)
E=—= (2)

F / + tan a

Equations (1) and (2) are, strictly speaking, only correct

for worm threads with vertical sides, but the sloping thread

side commonly used affects the result but little.

To demonstrate the influence of the thread angle on the

efficiency, the curve represented by Equation (2) with a and E
as variables, and for a certain assumed value of /, has been
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Figr. 1. Relation between "Worm Thread Angle and EflBciency

plotted in Pig. 1. This curve is reproduced from "Worm and

Spiral Gearing," by F. A. Halsey. It shows that the efficiency

increases very rapidly with the thread angle for small angles,

while for angles near the maximum efficiency, there is very

little drop for a wide range of angles. It is, therefore, es-

sential, for high efficiency, not to use thread angles that are

too small. The value of / is found by experiments to vary

with the speed of the rubbing surfaces. (See Transactions of

the American Society of Mechanical Engineers, Vol. 7, page

273.) For values of / for various speeds, see the accompany-

ing table.

Allowable Load

It would seem reasonable to assume the allowable pressure

on gear teeth under otherwise equal conditions to be expressed

by
P= Cpb (3)

where p^ pitch, 6 = width of gear teeth, and C= a. constant

for the given speed.

For very slow speed, where there is no danger of over-heat-

ing, and where the only questions to be taken into account,

are the strength and the resistance to abrasion, the above

equation is obviously correct if we assume some standard ratio

of worm diameter to wheel face. A pitch diameter of worm

equal to 1.5 times the face of the wheel (corresponding to

a face angle of 76 degrees) is about right.

For higher speeds, the amount of frictional w ork transformed

into heat may cause an excessive rise in temperature before

the worm, or casing surrounding the worm, is able to carry

off the same amount of heat as is developed, and the limit-

ing load will be determined thereby. The ability of the worm

or casing to carry off heat is proportional to the surface,

which, again, is approximately proportional to the product pi

of the pitch and width of the gear teeth; hence. Equation (3)

is approximately correct in this case also. [This equation is

given in "Des Ingenieurs Taschenbuch" (Hutte).l

The value of the factor C varies with the speed and must

be determined by experiment. The most complete experiments

to this effect are, to the writer's knowledge, those of C. Bach

and E. Roser, published in Zeitschrift clcs Yereines Deatscher

Ingeiueiire. Feb. 14, 1903. These experiments w-ere made with

a three-threaded steel worm, not hardened, 76.6 millimeters

(3 inches), pitch diameter; 25.4 millimeters (1 inch), pitch;

17 degrees 34 minutes, thread angle; 14S mil!iraeters( 5 13/16

inch) long. The worm-wheel was of bronze, 242.6 millimeters

(9 9/16 inch) pitch diameter, with milled teeth, 78 millimeters

(3 1/16 inch) wide measured on the arc, 30 teeth, speed ratio

1 to 10, with ball bearings for worm shaft, and oil bath of

extremely viscous oil.

In the experiments, the load on the teeth varied from 111

kilograms (244 pounds) to 1257 kilograms (2765 pounds) and

the speed varied from 2185 R.l'.M. to 64 K.H.M. The tem-

perature of the oil bath and that of the surrounding air was
observed until the difference reached a constant value. Cor-

responding values of load and speed for constant temperature

difference were ascertained and an attempt to express the re-

lation by an equation gave the following rather lengthy ex-

pression:

P= Cph — [a(to— t,) +a]pb. (4)

in which

0.0669= \- 0.4192
V

109.1

d: — 24.92

y + 2.75

t„= temperature of oil in degrees C,

I c= temperature of air in degrees C,

y= sliding velocity at pitch line in meters per second.

The curves represented by Equation (4) are distinctly hy-

perbolic in character. Two of these curves have been plotted

in Fig. 2, one for a temperature difference of 50 degrees C.

and one for 70 degrees C.

The accompanying table shows the loads for various speeds,

calculated from Equation (4) and transformed into English

units, for a difference in temperature of 90 degrees F. (50 de-

grees C). In the same table are given coefficients of friction

as deduced by Unwin from Lewis's experiments. This table

of load used with discretion and with due consideration for

the various individual conditions associated with the drive in

contemplation, may, in the writer's opinion, very well be

made the basis for worm-gear design in average cases and

where a temperature rise of 90 degrees F. (50 degrees C.) is al-

"0.26 0.78 O.il 2.77 5.10

SLIDING VELOCITY IN METERS PER SECOND

MEASURED AT THE PITCH CIRCLE OF THE WORM

S.Cl METERS

Macluiieru.X.Y

Fig. 2. Relation between Tangential Pressure and Velocitj-

lowable. The loads given are for continuous service, and as

it will take several minutes, perhaps hours, before the con-

stant temperature is reached, a higher load will be justified

for intermittent service, w-here the oil nas time .to cool

down. It should be kept in mind that the danger of abrasion

will, of course, depend, on the temperature of the oil, and

not on the temperature difference; if, therefore, the geaiing

is installed in a place where the surrounding temperature is

kept low, the temperature difference can be correspondingly in-

creased and vice versa. The danger of abrasion will also, to

a large extent, depend on the character of the lubricant, in

that a very viscous oil will offer greater resistance to the

squeezing out of the oil film between the rubbing surfaces

than the less viscous.

It should be remembered also that a gear with many teeth

gives a better contact with the worm both on account of the
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flatter curve of the engaging segment and tbe larger average

radii ot curvature of its teeth. This has particular reference

to the heavy loads at slow speed, where the question of tem-

perature does not enter.

The angle of thread (the helix angle) does not appear in

the formula given, as it has no direct bearing on the ques-

tion of allowable load and speed of rubbing surfaces. As
previously mentioned, the angle ot thread has, however, a

Qirect influence on the efficiency of the gearing. Given, for

instance, two worms of the same diameter, one having a thread

angle twice as great as the other, carrying the same load on
the gear teeth and running at the same speed; there is no rea-

son at all why one should be more successful than the other as

far as wearing qualities are concerned, but it must be remem-
bered that the first one is transmitting twice the horsepower
of the other, and will obviously give much better efficiency.

With the allowable load decreasing as the speed increases, as

TABLE OF LOAD ON GEAR TEETH
Load per unit of the product (pitch -wridth of tooth), for 90-degree F.

temperature difference between oil and surrounding air. More than lOOO
pounds per unit of product (pitch . TO^dth of tooth) should not be allowed
under ordinary circumstances. Cut-bronze gear, cut-steel wrorm.

1
i. ^

ty

in

feet

minute pounds

PC

f

(pitch

of

tooth)

cient

of

ction

h
.Eg

111 ^ c
c o
•Si '-3

'Z o

u u = =.= ^i;
'il .s:^ 1^

"3 c.

> pi o > m 6

5 1000 0.146 200 403
10 1000 0.116 250 371
20 956 0.090 300 341
30 790 350 315
40 703 0.070 400 292
50 646 500 257
75 564 600 228
80 0.054 700 206
100 514 ( 800 185
nr, 477 900 167
l.")0 448 1000 151
175 424 1200 128

provided for by the formula and table given, a speed of

rubbing surfaces as high as 1000 feet per minute, or even
higher, can undoubtedly be used with success for cut gear-

ing, which also has been demonstrated repeatedly in practice.

In the tests by Bach and Roser, the speed was carried as high

as 8.76 meters per second (1724 feet per minute), with a load

ot 370 kilograms (814 pounds) and a temperature difference

of 80.5 degrees C. (126.9 degrees P.) with no apparent cut-

ting. The loads given represent tangential loads at right

angles to the worm-gear shaft. The actual pressure between
tne rubbing surfaces will be more, and will increase with the

angle of thread, but the increase for gears in common use

(less than 20-degree thread angle) is not very great.

Concerning the coefficient of friction /, this has not been de-

duced for higher speeds than 80 feet per minute, but it will

be seen that there Is a general tendency for the value of /

to decrease as the speed increases.

Except for hand-operated gearing, or for machinery which
is only operated occasionally and for a very short time, the

worm and gear should be enclosed in an oil casing and the

worm always placed below the gear to insure the submersion
of the rubbing surfaces in oil. Except in the above-mentioned
cases, machine-cut worms and wheels should also always be

used. Hardened steel worms working with bronze wheels
have proved to give good satisfaction, because this combina-
tion wears longer than cast iron or steel and cast iron.

Self-locking' Worm Gearing-

A set of worm gearing will be self-locking when the thread
angle is equal to, or smaller than, the angle of friction. From
Equation (2) we obtain, by making /^tan a, the efiBciency of

worm gearing having a thread angle just small enough to be
self-locking, as follows:

tan a (1—tan=a)
E,— -= 1/2 (1—tanV) (5)

2 tana
Equation (5) gives a maximum of E, for tan a= or a^O,

and this value is E, max. = %.

From this it will be seen that it is impossible to obtain an
efficiency greater than 0.5 If the gears are to be self-locking in

themselves. Of course, there will always be some friction in

the worm shaft bearings and other parts of the machinery
which may prevent the pressure on the worm-gear from ac-

tually turning the machinery as a whole backwards even If

the angle of thread is larger than that of friction. This, in

connection with the fact that the efficiency for backward move-

ment is low, is probably the reason why many worm-gear
drives, applied as self-locking, have angles of thread far in

excess of the friction angle, and still- seem to work satisfac-

torily.

On account of the variable coefficient of friction, the angle

of thread which may safely be used for self-locking gears

will also depend largely on the speed with which the machine
is run backward, or, in other words, the speed with which the

load is lowered or eased off by means of the worm-gear. If

the machine is never run but one way, and the worm-gear ap-

plied as safety device to prevent backward movement in case

of accident, then the load would have to start the worm shaft

rotating, and a larger angle of thread could undoubtedly be

used.

An Example from Practice

To indicate the use of the formulas and table in practical

work, the following example has been prepared: Assume a set

ot worm gearing used for driving a package elevator with the

worm-gear shaft running at a speed of 5 R.P.M. The required

turning moment is 42.000 inch-pounds. It is desired to have
the worm gearing self-locking to prevent the elevator from

running backward in case the driving belt breaks or jumps oft.

As the elevator must come to a stop before it can commence
to run backward it is only necessary to have a thread angle

equal to or smaller than the angle ot friction for rest. Assum-
ing the coefficient of friction to be at least 0.15 at rest, the

thread angle a will be determined by tan a ^0.15, or 0^8%
degrees. If the speed of the worm shaft is not dependent on

other conditions, we have a choice between a single- and a
double-threaded worm. A single-threaded worm of l-?4 inch

1%
pitch would have a diameters ^3.71 inches. This may

0.15TT

not be enough to allow for a worm shaft of sufficient strength;

besides it would give a very narrow face to the worm-gear.

We, therefore, probably prefer to use a double-threaded worm,

1% X2
the pitch diameter of which will be =: 7.42 inches. The

O.IStt

face ot the worm-gear will then be

2/3 X 7.42= 4.95 Inches, or, say, 5 inches.

Assuming a worm-gear of 2S inches pitch diameter, 1% inch

50
pitch, and 50 teeth, the worm shaft will be running 5 x —=

2

7r X 7.42 X 125
125 R.P.II., which gives a speed of rubbing of

12 X cos 8V2 deg.
= 247 feet per minute.

Looking at the table, we find for a speed ot 250 feet per min-

ute an allowable load of 371 pounds per unit of product (pitch

X width of tooth). The total allowable load in our case will

be 371 X 1% X 5=: 3246 pounds. This load at 14 inches radius

gives a turning moment ot 14 x 3246= 4.5,444 inch-pounds,

while only 42,000 inch-pounds is required.

If the above machine were applied for lowering packages in-

stead of elevating same as previously assumed, the gearing

would have to lock while running at a full speed of 247 feet

per minute, at which speed we would not have a friction co-

efficient of more than 0.05, at the most, which would corre-

spond to an angle of thread determined by tan /3= 0.05, or /J

^ 2 degrees 50 minutes approximately, and the gear with a

thread angle of 8V2 degrees could not be expected to lock.

To find the efficiency of the above gearing when running at

full speed, assume a coefficient of friction of 0.05, and apply

Formula (2) which gives

tan a (1—/ tan a) 0.15 (1—0.05 X 0.15)

E= = =
/ + tan a 0.05 + 0.15

74 per cent.
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This is the efficiency of the worm gearing only and does
not allow for the friction loss in the worm-gear shaft nor
any frictional loss in the other parts of the machine.
To find the effort F which must be exerted at the pitch radius

42000 *

of the worm to turn the worm shaft with a load ^ ==
14

3000 pounds, at the worm-gear periphery, apply Formula (I)

which gives (for /^ 0.15 at starting)

:

/—tana 0.15 + 0.16
F= PX = 3000X =921 pounds.

1—/ tan a 1—0.15 X 0.15

To this should be added the friction in the worm-shaft bear-

ings reduced to the same radius.

* • *

DRILLING ADDING MACHINE SIDE FRAMES
BY PLATE METHOD

By A. C. UNDHOLM-

The following problem of drilling and reaming a delicate

casting having forty-one holes, varying in diameter from
0.125 inch to 0.375 inch, making sure that all holes were
finished before removing the casting from the ;ig, was my lot

to solve. Xot having a multiple spindle drill press, so as to

be able to drill a number of holes at once, the job had to be

done on a three-spindle drill press, one hole being drilled at

a time. Various schemes were tried to make time on the

job, but somehow there were always one or more holes that

were omitted, and most always the reaming, so that when
the work was gaged the error was found out, which neces-

sitated rejigging the piece. A method which proved a failure

was tried previous to the adoption of the plate method, in-

volving the following idea:

The holes were marked on the jig by numbers and on the

drill and reamer holders likewise. For example: 0.1o6-inch

holes were marked Number 2; 0.189-;nch holes. Number 3;

0.250-inch holes, Number 4, etc. The time expended in look-

ing for the right number of hole for the corresponding drill

or reamer, besides the liability of skipping holes and of forc-

ing a large reamer into a small bushing, was enough to abol-

ish the idea.

Referring to Figs. 1 and 2, in explaining the plate method.

It will be seen that a simple drill jig of the leaf type is shown.

O DRILL AND REAMING JtG-1302,

REAMING PLATE-! 302.

FOR 0.1S9 REAMER

O-OOWEL pin'^ ^ « .^o o „
© ©o V.,'

e.foQ
c; '^

»..y O
/•\

@

DSrLL PLATE

y O

-laJ
Fig.l

Figs. 1 and 2. Method of Using Plates on DriU Jigs to insure All Holes
being driUed and reamed

in which the work A is drilled from one side and reamed

from the opposite; that is, drilled from the leaf or hinged

side and reamed from the solid or positive side to insure cor-

rect alignment of the hole with the flat side of the work. In

this casting eight holes 0.189 inch diameter, ten holes 0.177

inch diameter, four holes 0.125 inch diameter, and four holes

0.375 inch diameter, were to be reamed. To drill or ream

the 0.189-inch diameter holes, a plate was made from 1/16-

inch thick sheet steel and located on the dowel pins. In this

plate the holes correspond with the 0.1S9-inch holes in the

jig, showing the operator just where these particular holes

are located, and covering all others, thus eliminating all

chances of placing the reamer anywhere but in the proper

holes. The holes in the plate are about 1, 32-inch diameter

larger than the drill or reamer holes in the bushings and

chamfered at 6', so that, when machining, the drill or reamer

will have perfect freedom to enter, and when withdrawing

them, small chips or dust will be deposited' around the hole.

indicating that the hole has been drilled or reamed. Having
drilled or reamed this size, the plate is removed and another

put on having the 0.177-inch size, and then the plate contain-

ing two sizes, 0.125 inch and 0.375 inch. These sizes vary

greatly, and the operator is not so likely to try to enter a %
inch reamer into a 's-inch hole. Each plate has marked on it

the size of the drill or reamer to be used, as has also th.'

holder ]i, which is of the slip chuck type.

Another case for the plate method is presented in Fig. 3,

which is a little different; that is, the requirements are not

the same as for the casting .1 (Fig. 2), inasmuch as some
of the holes in the work W are drilled only part way through.

However, the same idea is carried out in regard to selecting

and locating the holes, but the plate A has bosses or shoul-

dered bushings C and O of various heights, so that a holder

containing a drill, set out far enough to drill the proper depth
lor one hole, will also drill the proper depth tor the other.

For instance, if the drill in holder B (Fig. 2) is set so that

it will drill the center hole in W (Fig. 3) to the proper

Machiiwry.y. Y,

* Address : 586 Dixwell Ave.. New Haven, Conn.

Fig. 3. Simple Method of Drilling Holes to Various Depths

depth, the same tool will drill C and E. This obviates the

necessity of setting the spindle to obtain different depths,

and in this case a drill press with but one spindle can be

used as advantageously as one with two or three. In the

case of Fig. 3, W is a rectangular block 60 inches by 4 inches

by 1 3/16 inch, having 30 holes drilled to various depths.

Some of these holes are tapped, and as this is done in a tap-

ping machine, the plate method is again usea for selecting

the proper holes to be tapped.

For obtaining results satisfactory as to the quantity and

quality of the work produced, by the adoption of as near a

fool-proof method as possible, the writer has found this sim-

ple and inexpensive idea the best.

* * * >

POWER REQUIRED TO DRIVE CRANES

The following data on the power required to drive cranes,

representing the practice of the Morgan Engineering Co.,

Alliance, Ohio, are given by the Industrial Engineering ond
Engineering Digest. The power required to drive the differ-

ent parts of cranes is determined by allowing a certain per-

centage for friction over the power required to move the

dead load without friction. Cn hoist motions 33.3 per cent

is allowed for friction of the moving parts, the capacity of the

motor thus being one-third greater than if friction were
neglected. For bridge and trolley motions a journal fric-

tion of the track wheel axles of 10 per cent of the total weight

of the moving parts of the crane and the load, is allowed.

To this is added an allowance of 33.3 per cent of the horse-

power required to drive the crane and load with the track

wheel axle friction taken into account. This additional

amount covers the friction of the gearing.

* * t

A transformer for a current of 500.000 volts has been built

by the General Electric Co. of Berlin, Germany, for experi-

ments with insulating materials. The voltage of the current

transformed is from 1,040 to 2,080 volts. The transformer

proper is immersed In an oil tank containing 2,000 gallons of

oil which acts as insulating material. The transformer weighs

11,000 pounds without the oil, and has with the oil tank, a

length of 10 feet, a width of 6 feet, and a height of 8 feet.

With the projecting high pressure insulators the total height

is nearly 15 feet.



46 MACHINERY September, 1910

PRACTICAL HINTS FOR DIEMAKERS—

1

BLANKING AND PIERCING DIES

By RICHARD L. BREUL

It is absolutely necessary if

accurate work is to be pro-

duced by punches and dies

that the templet be accurate.

This is one of the first points

which the diemaker should be

sure of before commencing to

make the punch or die. When
templets are made from cop-

per and brass, a good method

of coloring them is to apply

some ordinary steel coppering

solution, and mix with this a

little steel filings; then rub

this around on the brass

sheet.
Richard L. Breult

Always remove at least 1/16 inch from the top face of the

die blank, as this amount is generally decarbonized and will

not harden perfectly. In laying out the blanking and pierc-

ing die always allow for scrap between the blanks. This

amount should never be less than the thickness of the stock.

When putting on a gage plate, always allow for variations in

the stock, and the spreading of the metal while being worked.

A good method of working out die blanks after the core has

been removed, is to set them up in the shaper vise between

two parallel strips which should hold them at the angle re-

quired for clearance, and then remove the stock with a tool

made similar to an ordinary internal keyseating tool. If the

hole in the die is large enough to permit adopting this

method, it has an added advantage of leaving the sides per-

fectly straight, which simplifies the operation of filing them

to shape. The stock should be removed to within about 1/64

inch of the finish line, and then the mouth of the die beveled

with a file to the line, before the finishing cut is taken. When
filing crut the die, the angle to which the die is beveled should

be adhered to as much as possible, as trouble will occur after

the die Is hardened, if it has not been filed on a straight

bevel but is slightly larger at the mouth. This will cause

the blanks to scrape on the sides of the die when being forced

through, which sometimes bends them out of shape. The

templet should be worked through the die from the back, as

in this way the correct shape is more easily attained. All

the guide pins in the punches should be located by means of

this templet.

Do not stamp any necessary information on the top face of

the blanking die, as it is generally removed when the die is

ground. It is usually advisable to stamp whatever is neces-

sary on the front edge of the die; but, if that is not conveni-

ent it should be put on the stripper plate. The bottom of the

die should be ground level if good results are to be expected.

In filing out the die, it is convenient to have a set of small

squares which are set off from ninety degrees, an amount

equal to the angle required on the die for clearance. These

may be made from 1/16-inch sheet steel with the base lo inch

wide by 2 inches long, and the beam % wide by Hi inch long,

or they can be made to suit the requirements. It is generally

found advisable to have these ranging from i/^ degree to 2 de-

grees varying by Va degrees. The number of degrees that

these are set oft from 90 should be marked on the various

squares to designate them. It is generally advisable to

harden a blanking die at a low heat to prevent it from spring-

ing out of shape and cracking. The following is a solution

which has been found to give very satisfactory results for this

purpose. Into pure rain water mix enough salt to float a raw

potato. To eight gallons of the brine, add one pint of oil of

vitriol. After hardening the die in this solution it should

• Address : S49 Hancock Ave, Bridgeport, Conn.
fRichard L. Breul was born in Bridgeport, Conn., 1878. He served

an apprenticeship in the machine shop of his father, R. A. Breul.
builder of special and automatic machiner.v. He has since worked
for the Driggs-Seabury Gun and Ammunition Co., Derb.v, Conn..
Wheeler & Wilson Sewing Machine Co., Bridgeport Brass Co., and the
R. P. K. Pressed Metal Co.. all three of Bridgeport, Conn. His
specialties are die-making, model and experimental work.

be dipped in strong, hot soda water, which will keep it from
rusting.

When machining a punch which has inside corners, holes,

should be drilled in the corner close to the finished line, and
as deep as the straight part of the punch extends. The size of

the drill, of course, should correspond to the radius required

on the punch. The punch should be beveled on the edge at an
angle of about 45 degrees to a little below the finished line.

This enables the punch to start centrally when shearing it

into the die, and also simplifies the locating of it. This

beveled portion can be ground off after the punch is hard-

ened. When shearing the punch through the die, be sure that

it stands perfectly square with the top face of the die. Care
should be taken when shearing the punch through the die to

see that it does not remove too much stock. If the die re-

moves a nice curling chip from the punch it is not removing
too much stock, but if the chip cracks and breaks as it is

severed, it is obvious that it is removing too much stock, and
before going any further the punch should be removed and
reduced in size, at the point or points where the die was re-

moving too much stock. It is advisable always to use oil on
the punch when shearing it through the die.

Punches for piercing and blanking copper should be pol-

ished quite smooth, as copper clings tightly and is difl^cult to

strip from the punch. If, on the other hand, the punch is left

rough, the force necessary to strip the blank from the punch
is very likely to bend it out of shape or to break the punch.

When making blanking or piercing punches for plain cir-

cular work, hold the punches by the shank in a punch bolster,

and set this up to run true in the lathe. The outside dian;-

eter is then turned to the required size and the hole for the

guide pin is also drilled. Making the punch in this way In-

sures the guide pin being in the exact center of the punch.

Small perforating punches should be hardened their entire

length, otherwise they will be upset or bent, if thick metal Is

to be perforated. The punches should also be carefully ex-

amined after hardening and tempering, and those which have
been bent or sprung in the hardening should be carefully

straightened. Piercing punches in compound dies are steadied

by the knock-out while operating on the stock. The punch

is made a sliding fit in the knock-out, and the knock-out is

also made a sliding fit in the die. When perforating thick

metal where the strain on the press is great, a good method

to reduce the pressure, is to make each second punch lower

than the preceding one an amount equal to the thickness of

the stock. This, as can be seen, will reduce the pressure, as

half the punches are through the stock before the remaining

half operate. When heavy stock is being blanked or pierced,

punches are not required to fit as snugly as when the metal

is thin. It is generally found after hardening small piercing

punches, that although the holes in the punch holder are true

with the die, the punches do not line up. This is because they

have bent slightly in hardening. They can usually be brought

into alignment by giving those that do not enter half a turn,

but if this does not work, they should be removed and straight-

ened. When a large and a small piercing punch are too close

together to allow both being set in the punch holder, the

smaller punch is set in the larger one, and securely held in

position.

In fitting the punch into the die, scrapers can generally be

used to good advantage, as the points which are high can be

reduced by scraping where it would be more diflScult to file.

These scrapers may be made in various shapes to suit the re-

quirements. When piercing holes in a circular piece of work,

the radius on the bottom face of the punch should be less

than the radius on the piece, so that the outer edge of the

punch will strike the metal first. If this precaution is not

taken and the punch made the same or a greater radius than

the piece, the work will be changed from its original shape.

Compound dies are made without clearance, and the blanks

are ejected by the knock-out as soon as the punch leaves the

die. The piercing holes in the punch, however, should be

taper reamed and larger at the top so that the piercings will

pass up through the punch easily. The throwing out of the

piercings from a* compound die is aided by setting the die in

an inclined press. If a double compound die is required to

I
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produce two blanks on one stroke of the press, care should be
taken to see that the knock-outs are ground to the same
height, and also that the blanking punches are perfectly
level, so that both blanks will be flattened alike. The spring
or rubber pad which operates the knock-out in the compound
die should be adjusted tighter than necessary to insure the
blanks being removed. The knock-out should just bring the
blank to the surface of the die.

Guide pins should be made slightly smaller than the hole
in the blank and should be straight for the thickness of the
stock, and then rounded off similar to the point of an acorn.
The heads of all guide pins should be turned true with the
shank. Care should be taken to see that the guide pins are
also exactly in line with the piercings. If they are not in

line they have a tendency to twitch the metal around, so that
after a few blanks have been punched, they will be found to

run off the strip. Precaution should be taken to see that the

stock does not cramp between the guide pins and the stop,

or between the guide pins and the back gage, because if this is

neglected it will generally result in some broken punches.
When the piercings are very small the punch should be pro-

vided with a spring guide pin, so that if the pin misses the

pierced hole in the blank, it will spring back into the punch
and nothing is spoiled except the blank.

When a number of small round piercing dies of the same size

are to be made, after having turned and bored them all to the

same size they can be taper reamed from the back very

readily by holding them in a chuck which runs true, and
using a taper reamer with a bushing located on it, this bush-

ing acting as a stop. The piercing bushings can then be

reamed out from the back to the exact size by using the bush-

ing located on the reamer as a stop. Always provide clear-

ance holes in the die bed under the piercing bushings for the

piercings to drop out. These holes should be larger than the

holes in the piercing bushings, so that the latter can easily be

driven out. After having completed the die and punch, be-

fore taking them to the press, see that all guide pins when in

the punch locate accurately in the piercing holes in the die,

and also see that all the punches line up perfectly.

* * *

From an early treatise by Moxon, published in 16S0 in Eng-

land, it is certain that at that time the lathe was developed to

a point where it was possible to turn out high-class ornamental

woodwork, including oval shapes, but anything more than

this was beyond its power until the slide-rest was invented.

Devices for clamping the cutting tools in a fixed position

were employed comparatively early, but the first appearance

of the slide-rest dates from 1772. Complete drawings and

details of an excellent slide-rest were given in tnat year in a

French encyclopedia. As early as in 1741, Hindley, a York

clock-maker, produced a screw-cutting lathe with change gears.

This, of course, was a very small machine, and in fact the

clock-makers of that day seemed to have a monopoly of mechan-

ical ingenuity. Attempts to produce machinery to replace

the work of human hands were made early; thus, for example,

in 1732 Wyatt endeavored to make a machine for cutting files,

but was not successful.
* * 4t

According to the Fouiulnj, the proper proportions of a cop-

per alloy for soldering irons, copper hammers and all copper

castings which do not require high electric conductivity, are

obtained by mixing 96 pounds of copper and 4 pounds of

zinc. Two tablespoonfuls of salt should be added to the cop-

per when first charged. The zinc should be added after the

copper is melted. The mixture is thoroughly stirred and the

metal is allowed to superheat for a few minutes before being

cast.
4 * «

The record for altitude in aeroplane flying was broken by

Walter Brookins with the Wright biplane at Atlantic City on

July 9, when the aeronaut, by a steady ascent of fifty-three

minutes, reached the height of 6175 feet, as observed from the

ground. At this height his fuel gave out and he w^as obliged

to descend in a gliding fiight from this altitude, which was

done successfully in ten minutes. Through this fiight be won

a prize of $5000.

MACHINE SHOP PRACTICE*

SOME POINTS ON LATHE WORK
By W. 8. LEONARDt

As the work described in the Shop Operation Sheet accom-
panying this number of iM.\ciiini:kv, which explains the turn-
ing operations on a chuck-plate casting, is typical of much
of the work that is done on the ordinary engine lathe, it may
not be amiss to offer some further considerations of a general
character on the subject.

When setting a casting in a lathe chuck (as explained in
the sheet referred to) unevenness on that part gripped by
the chuck jaws will sometimes cause it to run "out of true,"
even when held in a self-centering chuck. This trouble is

usually caused by a ragged edge or ridge along the parting
line of the casting where the foundry llasks come together,
and generally this and all rough bumps should be reduced on
the grinder or removed with a chisel and old fili- before the
casting is brought to the lathe.

The side tool referred to in paragraph 4 {Operation Sheet
No. 145) is not the old-style thin-edge side tool (though such
a tool would answer for the finishing cut), but it is one of

K'l^.. ^.

P

Fig. 1 Fig. 2

Fig. 1. Internal Thread Gage Fig. 2. CaUperiQg Tllread

the Stouter variety, which may be used advantageously for
both roughing and finishing. Skillful machinists can take a
fine finishing cut with a side tool that will make the face of
the work look as though a scraper had been used. In fact,

these fine cuts are scraping cuts, and it is the practice of the
writer to run the lathe almost as fast for this work as is

done when a scraper is used. To avoid chattering, the face
contact of the tool should be reduced by setting the tool at a
slight angle, giving it a slight bearing near its point. If the
fine effect alluded to is not required, the tool should be given
a wider bearing and be fed faster, and the speed of the lathe
should be reduced. It should be understood that a diamond
point, half-diamond point, or other roughing tool might be
used for both roughing and finishing cuts, either on the face
or cylindrical part of such work. It is largely a matter of
adjustment for contact, and perhaps slight modification of the
point of the tool by grinding. Where much duplicate work is

done there should be a separate tool for finishing, if a fair

finish is required. The roughing tool soon gets too dull for
nice cuts, and it saves time in grinding to have two tools.

When a large quantity of duplicate work is to be done, it will

pay to determine by experiment the best shape of tool, speed
of lathe, etc., with reference to economy of time and quality
of work.

In paragraph 7 the operator is reminded of the necessity of
rounding the inner corner of the hub if the lathe spindle is

filletted under the collar. The casting would be less likely to

get bruised in such a manner as to cause the chuck to run
out of true if both the inner and outer hub corners were
rounded, whether this were otherwise required or not. The
corners may be rounded by tools filed to the shape of the
curve, when a large quantity of duplicate work is to be done.
When cutting a thread in the average casting of the character

* With Shop Opei-ation Sheet Supplement,
t .\ddiess : 100 Josephine St., Atlanta, Ga.
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referred to in the Operation Sheet, there will be little or no

time lost if the lathe be reversed for successive cuts; but if

the hole to be threaded is long, it would save time to "catch

the thread" without reversing the lathe. To do this, stop the

lathe just after the tool reaches the end of the thread and

make a chalk mark on the periphery of the chuck in line

with some fixed point on the lathe. Next disengage the lead-

screw nut and move the carriage back for the next cut a

distance which must be divisible toithout a remainder by the

lead of the thread being cut and that of the lathe lead-screw.

As most threads are integral to the inch, it is a common
practice to move the carriage back a whole number of inches

as measured by a steel scale, the distance being marked by

chalk on the lathe ways. If the lathe is provided with an

adjustable carriage stop, this should be used to mark the

return position of the carriage. If this position be determined

according to the foregoing instructions, the lead-screw nut

will engage correctly and the tool will follow the thread as

accurately as though the lathe had been reversed. For each

succeeding cut the lathe spindle must be brought to rest at

the position established for the first cut, and it must be kept

In that position until the lead-screw nut is re-engaged for

another cut.

In paragraph 7 of Operation Sheet, No. 146, the work-

man is instructed to use either a threaded plug gage or inside

thread calipers for testing the thread. In some small shops

neither of these tools is available. In such a case a piece of

wire about Vs inch in diameter, cut to the required length,

and having its ends filed to conical points, will answer very

well in place of the calipers; indeed, many machinists would

prefer the wire. When making a gage of this kind, the

calipers are first set to the outside diameter of the thread as

indicated in Fig. 1; the gage is then fitted to the calipers and

used as shown in Pig. 2. Care must be taken to file the wire

to a point fine enough to enter to the extreme bottom of the

thread. If by accident this gage be filed too short it may

easily be stretched by holding it on a solid piece of metal and

giving it a few peening blows near the middle with the ham-

mer. It may be stated in this connection that, generally,

when a piece of work (whether threaded or plain) is to be

machined to fit some repair job outside of the shop, a wire

gage "made on the spot" is more dependable than calipers,

because the latter may happen to fall or otherwise be altered.

In some cases the wire gage is sent through the mails, it

being accompanied by a letter of instructions to the shop

which is to make the repair piece.

If the compound rest be set parallel with the lathe ways

while cutting a thread, care must be taken to have the gib

screws adjusted tightly; otherwise the rest may be drawn

forward and spoil the thread. This is most likely to occur

when cutting a thread in a hub having foundry "blow holes."

When the tool comes in contact with the blow hole, it may

spring forward, if the rest be sufficiently loose to permit this.

Many workmen prefer to set the rest to the angle of the

thread and use its crank to feed the tool instead of the cross-

feed crank. In any case, the gib screws for both the cross-

feed and the compound-rest should be snugly adjusted when

cutting threads.

The experienced machinist knows that if oil by any means

gets on the thread of a casting while the thread is being cut

it will cause the fine chips and dust to adhere to the thread,

and give trouble while the casting is being tried on its mating

piece. Because of this difficulty some machinists will try a

chuck-plate casting on its spindle without using any lubricant.

In a number of cases in which this plan was followed, the

writer has known the casting to be so firmly galled on the

lathe spindle as to necessitate its being cut off with a ham-

mer and chisel, or turned off with a lathe tool. It is necessary,

therefore, to use some lubricant. A few drops of oil on clean

waste, the latter being wiped around the thread of the spindle

(not in the casting), will answer the purpose of lubrication

without causing grit and chips to adhere.

An old chuck that has not been properly taken care of will

sometimes stick and refuse to go up against the lathe spindle

collar. This is caused by grit in the thread. It has been the

practice of the writer to cut a narrow groove like a keyway

in the chuck-plate bore. The grit rubs off into this groove.

A similar groove cut on the spindle would be an additional

advantage. The practice of dropping chucks and faceplates

under the lathe where they catch oil, dirt and grit should not

be tolerated, and such slovenly methods will not be followed

by the conscientious workman. It is a good plan to have a

rack with stout wooden plugs projecting outward and hang
all chucks and faceplates on these plugs. Each lathe might
have its rack, which should, of course, be near the lathe.

* * '^

DEPTH GAGE WITH INDICATOR
ATTACHMENT

By JETHABT

The accompanying engraving shows a Brown & Sharpe
spring depth gage to which has been attached a Starrett test

indicator. This combination I have found very useful when
working out recesses in dies, etc., which have to be scraped

parallel with the face of the die, and similar work.

The indicator is attached to the depth gage by the clip B.

The rod which carries the clamping disks on the indicator,

which was riveted to the indicator frame, was removed and
the hole tapped for a suitable sized screw, by which the indi-

cator is attached to clip B. By threading the end of the

clamping rod to fit the tapped hole in the indicator frame, it

takes only a minute or so to change from the depth gage to

the regular indicator again. The clip A is attached to the

upper end of the measuring rod of the depth gage. The ver-

tical screw with the check nut, allows the indicator to be ad-

Mucl,h„ri/.S.Y.

Combined Depth Gage and Indicator

Justed to any graduation desired. The end of this screw la

rounded and hardened.

The action of this combination will be clearly seen from the

illustration. The spring in the depth gage forces the measur-

ing rod always to the bottom of the recess or hole, and as

the vertical screw in clip A is adjusted to some graduation on

the indicator, when the gage is moved from one end of the

recess to the other, the indicator shows any variation in depth.

As the measuring rod in the depth gage was free to re-

volve, some means had to be found to keep it from turning.

This was done by removing the rod from the gage and catch-

ing it by the measuring end in a draw-in chuck in the lathe.

A piece of steel was bent to the required shape and clamped

to the carriage and a V cut in it at the height of the lathe

centers to form a back-rest for the rod. A very narrow,

round-nosed tool was then caught in the toolpost with the cut-

ting face vertical, so that when the carriage was moved along

the bed of the lathe, the tool, being fed into the rod, planed

out a narrow slot. A blunt, thin chisel was then tapped

lightly on the beveled edge at the top of the gage body, turn-

ing in the edge at one point until it filled the groove cut in the

rod. It was then smoothed off so that the rod was a nice

sliding fit through it but couldn't turn, the turned-in edge

acting as a key.

Anyone having much die sinking to do will find this tool a

great improvement over the regular depth gage.
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METHOD OF ATTACHING PUNCHES TO
THEIR HOLDERS

In the June number of JIaciiinkhv, under the heading,

"Out-of-Date Die-Making Methods," Mr. Shailor calls atten-

tion to a blanlving punch attach(xl to a punch holder so as

to obtain greaier rigidity and durability, by saying: "The
method illustrated in Fig. 4 is the best that has come under

the writer's experience of sixteen years for easily making
a rigid, altogether satisfactory punch and die. If any reader

knows of a better method we would all like to know of it,

and I for one will adopt it."

"Wliat I believe to be a still better method of securely

holding the odd-shaped blanking punch referred to by Mr.

Shailor is shown in Fig. 1. This method is somewhat similar

in construction to his except that a slot is planed part way
through the punch holder, as shown at A. in which the blank-

ing punch is made a driving fit. The round shank B is made
a driving fit in the hole, and, after hardening, is slightly up-

set, as show'n at C, to prevent the punch from pulling out.

In Fig. - is shown this same method used in holding two

blanking punches in the punch holder. These punches are

used in connection with a double blanking die for cutting
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Fig. 1. A Substantial Method of attaching a Punch to a Punch Holder

two blanks at one stroke of the press. In this case the slot

is milled through the entire length of the punch holder, as

shown at A, and the punches driven in and securely held in

position in the same manner as that shown in Fig. 1.

The advantage of attaching an irregular-shaped blanking

Fig. 2. Punch Holder ^rith Two Blanking Punches attached in a
Similar Manner

punch to a punch holder in this manner over the one de-

scribed by Mr. Shailor, is that it does away with all tapered

holes, screws and dowel pins, and forms what may be called

a solid or compact mass, which can be depended upon to stand

up and hold its own at all times.

In conclusion, the writer would say that he does not claim

that the above is a new or an original method, as it is one

that is used by various shops in this city, but, nevertheless,

it is one which he considers to be the peer of them all.

Waterbury, Conn. Chakles Doeschek

KNURLING IN THE SHAPER
Sometimes those things which at a passing glance appear

simple, prove to be the more difficult to solve. This was

the case with a few thousand pieces of drill rod which were

to have a knurled portion % inch long. The knurling had

to be put on to make them a drive fit in a bushing which

had a hole 0.108 inch, the same diameter as the rod. This

was at first thought to be a good job for the lathe, but ex-

periments proved that even with proper supports a slight

kink was developed in many of the rods. It also took con-

siderable time to raise a "burr," owing to the small diameter

of the rods.

When knurling in the lathe was found to be unsatisfactory,

rolling in the shaper was resorted to, and this was found very

satisfactory. A base casting B, Fig. 1, having a strip '' of

cold-rolled steel inserted as shown, was used for rolling the

rods on, and when it became too rough it was renewed. The
base B was bolted to the shaper table, by bolts inserted in

Figs. 1, 2 and 3. Details of Knurling Tool and Piece to be knurled

the slots shown. Two stop-pins P were also provided for

locating the rods at right angles to the stroke of the shaper.

A tool-holder A carrying a tool-steel die T, which had nicks
to suit the knurling required on the rods, was clamped in

the tool-post in the usual manner. This die T is shown en-

larged at Fig. 3, and as will be seen, the starting edge is tap-

ered slightly, thus allowing the rods to enter and become
confined before any great amount of rolling is done.

In operation, the rods are placed against the stop-pins P.

and against a longitudinal stop (not shown), while the shaper
is completing the rear stroke. The stroke is made long

enough so that after passing over the rods there is ample
time to take them out before the tool advances. By running
at a moderate speed it was possible to turn out a rod for

every complete stroke of the shaper, giving an output far in

excess of our most sanguine expectations for the lathe method.
The rod as it appears when finished is shown at Fig. 2.

Middletown, N. Y. Donald A. Hampson

MEASURING SCREW MACHINE CAMS
In the screw machine department of most shops, there are

many screws, pins, etc., made on the Brown & Sharpe auto-

matic screw machine with what are known as "pick-up"

cams. These cams are odds and ends of cam sets which are

no longer used regularly, and are often used in making small

WORK BENCH-" END VIEW llaclihieri/.y. T

Device for Measuring Rise on Screw Machine Cams

quantities of screws, when it would be unprofitable to make up
a set of cams especially for the job on hand. In order to

determine the suitability of a certain cam, it is necessary to

measure the travel or throw. This measurement is generally

difficult to accomplish. The method most used is for the oper-
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ator to measure with a scale, the distance from the high point

of the cam to the center hole, and then subtract the distance

from the low point to the center hole, the difference being the

travel on the cam. This method takes a great deal of time
and patience when hunting through a pile of cams, and often

after the job is set up the operator finds the cam selected

to be a few thousandths short in travel owing to the inac-

curate method of measuring.

The accompanying sketch shows an improved method of

measuring cams to thousandths of an inch. A is the cam
shown placed on the steel shaft B held between the wooden
supports C, which are, in turn, fastened to the work bench.

A micrometer is held in the vise as shown, being so placed as

to read zero when the end of the barrel touches the high part

of the cam lobe. After the cam is revolved the micrometer is

adjusted until the end of the barrel is in contact with the low-

est point of the cam. The resulting reading will then show
the travel of the cam, which is stamped on the face of the cam
as shown. Desigxeb

[The method of measuring the rise of cams described in

the above no doubt is effective, but is limited to cams hav-

ing a slight rise. It can be seen that the radius on the

head of the micrometer barrel will govern to a large extent

the amount of rise that can be measured. Why not stamp
the rise on all cams when made and thus avoid the necessity

of measuring? Although the practice is not common, it seems

to us that the rise should be plainly stamped along with the

other data usually put on cams to identify them.

—

Editor.]

METHOD OP DRAWING PARALLEL LINES
Very frequently in making drawings it is necessary to draw

a series of parallel lines which are not at such an angle that

a thirty-, forty-five-, or sixty-degree triangle can be used in

conjunction with an ordinary T-square or parallel straight-

edge, as would be the case in cross hatching, drawing threads,

and similar work, where considerable time is often lost for lack

of a simple, quick and inexpensive method of procuring paral-

lelism and accuracy. The method shown in the accompanying

engraving has been found by the writer to be very useful in

i
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A Simple Method of Dra^ving ParaUel Lines

overcoming this difhculty. The line X-X is a line drawn at

some desired angle, and with which it is desired to draw other

lines parallel. To accomplish this, place the triangle B
with its edge on the line X-X and the triangle C with one

edge against the triangle B as shown. Fasten the triangle C
to the drawing board with thumb tacks D. Then by sliding

the triangle B along the triangle C any number of lines may
be drawn parallel to the line X-X.

This scheme will also be found very useful in making
sketches on the road or about the shop where a T-square and
drawing board are not at hand. F. B. Hays

Indianapolis, Ind.

PACKING FOR PISTON-ROD
TTie piston-rod packing of an engine used in driving a paper-

making machine was a constant source of annoyance and
trouble. The engine, which was of the horizontal type, had
been running twenty-four hours per day for seventeen years
without necessitating the reborlng of the liner. Xo doubt the
wear on the bottom of the liner and piston caused a certain

want of alignment with the guides, thus producing a slight

up-and-down movement of the rod, which helped to cause this

trouble. It will also be seen from the accompanying illustra-

tion that the stuffing-box is very shallow, so that very little

packing could be introduced. The constant effort to keep the
gland comparatively tight with any packing hitherto tried re-

sulted in heated and scored piston rods. About two years ago

Improved Method of Packing Stufflng-box

the writer designed and applied the device shown in the Illus-

tration. Since then this has been running twenty-four hours

per day without any attention, except that about a year ago

a little additional asbestos yarn was inserted. Steam-tightness

Is secured with only a very slight tension on the screws, and
the rod is smooth and shows scarcely any wear. Before devis-

ing this arrangement some form of metallic packing was
thought of, but as the steam is very wet it was feared that

this might not be successful. A feature of the device Is Its

simplicity and the fact that it can be applied to an engine

without any alteration to stuffing-box or gland-studs.

Keferring to the illustration: A represents the floating stuff-

ing-box made of gunmetal, which is a very loose fit in the old

stuffing-box, so as to allow freedom of alignment. The inner

flange of this is a sliding fit on the rod. To obtain sufficient

strength in the walls of the box, only % inch was left all

around for the packing, which was asbestos yarn rubbed with

graphite. A gunmetal thimble B, which is a sliding fit on

the rod and also in the stuffing-box, compresses the packing

when pressed forward by screwing up the gland nuts. C is a

cast-iron plate bearing on the end of the thimble, with the

central hole large enough to clear the rod. A gunmetal ring,

D, which is drilled to clear the piston-rod, rests on a ring of

%-inch round rubber placed In the bottom of the old box.

The faces of the ring and the new box, which are in contact,

are carefully faced true, and afterward ground together to

make a steam-tight joint. John Peddie

Southland, New Zealand.

PRINTING THROUGH THICK DRAWING PAPER
A man working in a drafting-rcom is sometimes called

upon to make blueprints from drawings that are inked on

heavy paper, such as patent office drawings. Now, If a print

is made in the usual way, by putting the paper face down In

the printing frame, placing the blueprint paper on top and

printing through it. the thick paper separates the inked lines

from the blue paper and allows diffused light to get under

and blur the print.

Now, if the paper is turned over so that the inked lines

come in contact with the blueprint paper, it makes a good
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print, but it will be a negative. However, if thin blueprint

paper is used and the back of that put next to the inked
lines, you only have the thin paper between the inked lines

and the chemical surface, so that a good print is made, which
will be a positive. Austi.n G. Johnson-

Two Harbors, Minn.

The way in which this nut

A is fitted into the nut before It is

EXPANSION MANDREL FOR TURNING CONES
We had a large number of four-step cones to turn up

on the lathe, and in order to save time and expense, I made
them in the following manner:
The diameter of the steps were 4'^, 6, 7 and 9 inches, re-

spectively. The bore was 1% inch, and the bearing 4 inches

long, which leaves the two larger steps without any support,

as shown at .4. in Fig. 1. This made it difficult to turn them
up without bending the mandrel. An expansion disk, as

shown at B in Fig. 1, was made. This disk had six slots.

Fig, 1. Details of Expansion Mandrel and Disk for Turning Cones

three extending to the edge. The hole was bored, and tapered

% inch to the foot, the largest diameter being lio inch. The
outside diameter of the disk was turned to fit the inside of the

largest step of the cone. A mandrel was then made, as

shown at C, and turned to fit the bore of the cone and the

taper in the disk. By driving this mandrel into the disk, it

expands and grips the inside of the large step, which makes
it easy to turn the cones. The mandrel has a feather peened

in the tapered part, as shown at A, in Fig. 2, which fits one

of the three slots in the disk. In this way the mandrel has

no chance of slipping in the cone. By using this expansion

disk, about twice as many cones were turned out in a day as

by using a common IV^-inch mandrel, and it also saved the

expense of making and straightening so many mandrels. This

Fig. 2. Vie\p shopping Manner in which the Disk is espanded

expansion mandrel allowed us to use a much higher speed

and feed than was possible by using a l^s-ii^ch mandrel.

Salem, Ohio. L. J. Getz

AN EFFICIENT LOCK NUT
Having seen from time to time a great variety of lock nuts

described in JIachixery, I wish to add one more to the col-

lection, which I believe to be new to many designers. It is

one which has been successfully used, and has never been

known to let go or work loose,

is made is as follows:

The key (or feather)

bored to the finished

size or threaded. After

the key is inserted the

nut is bored to the fin-

ished size and tapped,

which also cuts a thread

in the key, so that when
it is screwed onto the

shaft and the set-screw

is tightened, it will not

bruise the thread. When
designing this nut it is

advisable to make the part indicated at li as thick as the part

indicated at C. A special wrench is generally made for this

nut, but where one is not at hand an ordinary wrench can be

used. H. E. Wood
Newark, N. J.

A Simple and Effective Lock Nut

HEIGHT GAGES FOR INSPECTING
Some years ago I made two gages for testing milling fix-

tures and drill jigs having working faces and bushing holes

In such places that it was impossible to measure with the

ordinary height gages in use. The two gages were used in

conjunction with each other—that is, the testing gage shown
in Fig. 1 was used on the work, and the measurement re-

corded on the gage shown in Fig. 2. The long arm with

the multiplying levers on the testing gage (Fig. 1) is brought

into contact with the surface or hole to be inspected, and by
adjusting the nut C a proper reading at B is noted. This

arm is now brought into contact with one of the steps A on

i
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i !
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E
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Fig. 1. Testing Gage used in taking Measurements

the recording gage (Fig. 2), and the barrel B, which was pre-

viously set to zero, is now turned until the testing gage regis-

ters the same as on the work. The reading which is noted

will give the height from the base of the recording gage.

The testing gage shown in Fig. 1 consists of a tool-steel

base D having two shafts E fastened to it and connected at

the top by a link. On these shafts the sliding member G
is operated, and can be locked securely in any position by

means of locking screw H, which acts upon two clamping

bolts. This method of clamping obviates all springing and
is positive.

The adjusting nut C operates the part /. which is carefully

fitted in the slot. On this same part is a shoulder at ./. to

which is fastened the arm A. This arm is made from tubing

and formed similar to the opening at K. The part A is made
a tight fit at / on the part /, and a pin put through to fasten

it securely. This oblong tube A is now cut along the line Z, Z,

and inside of it are placed the levers which are arranged to
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give a reading of one-half thousandth of an Inch. This gage

has a wide working range, and can be applied in some very

small places. Its usefulness as an accurate testing instrument

has convincea the writer and others that it is a valuable

addition to the tool-room equipment.

The recording gage shown in Fig. 2 is made accurate and

tested thoroughly. The base G is of tool steel, having a stud

E driven in perfectly square with the base. On this stud a

sliding member D is operated by means of the barrel B. A
good fit must be made at /, / to insure against lost motion

when turning B. The hub end of D is provided with an in-

ternal thread, which is 40 threads per inch, to fit the threaded

part on the barrel B. This hub Is split and a threaded ring P

is fitted on the outside, which is also threaded and slightly

tapered, so that proper adjustment can be made for back lash

the "new method." Let us first look at the objections raised to

the "old method." The first objection raised is the difficulty

of filing out the punch plate to fit the punch exactly. In

speaking of this, Mr. Shailor says, "We know that a plug and

ring gage will 'shake' if there is a difference of 0.0001 inch.

Can we expect to file perfectly straight and within one-tenth

PLAN OF BASE

Machii„,ii.S.\\

Fig. 2. Gage ou which Measurements as taken by Testing Gage are recorded

in the thread. The stud E is of tool steel, hardened and

ground, as is also screw F. The shaft G is also hardened and

ground, and the steps or bushings A are made as accurately

as possible, the length being exactly one-half inch. Provision

is made at i so that the pointer on the testing gage can rest

properly on the ledge. The shaft O is fastened to D by means

of set-screw S. In assembling the shaft and bushings care

should be exercised in tightening the nuts so as not to spring

them. A. C. LiNDiiOLM

New Haven, Conn.

REMARKS ON OUT-OF-DATE DIE-MAKING
METHODS

I have read with much interest the article on "Out-of-Date

Die-Making Methods" by F. E. Shailor, in the June num-

ber of Machinery, and while I agree in general with his

conclusions, I think he is unduly severe in his criticism of the

two particular methods of securing the blanking punch to the

punch plate, which he has singled out for attack, and which he

calls "out-of-date methods."

It is quite true as Mr. Shailor says, that these methods

are still in use in "some large (up-to-date) ? factories," and I

prefer to believe that there are reasons for this, other than

that of ignorance of what Mr. Shailor calls "an improved

method." In fact, I have seen both methods used at the

same time in the same shop, with honors about even. For

the sake of distinction, we will call the method shown in

Figs. 1, 2 and 3 the "old method" and that shown in Fig. 4,

IS

PJNCH-PLATE FILED OUT
TO RECEIVE PUNCH

^ ^^ ' K ' ^ 7 7

Flg.l
J/ai'/iitifry..V,T'.

Figs, 1. 2 and 3. Objectionable Method of Attaching Punch to Plate iTaken
from ' Out-of-Date Die-Making Methods." by F. K. Shailor, in the June issue)

of a thousandth?" In this, Mr. Shailor has let his zeal get

the better of him. If it is true that one-tenth of a thousandth

inch too small will make a plug and ring gage "shake," it is

also true that one-tenth of a thousandth inch the other way
will make a tight fit, so that the argument works both ways.

But it is not necessary to file this style of punch plate either

perfectly straight or to a "tenth of a thousandth," tor the

hole in the punch plate may be made slightly tapered and

sufficient material left on the punch-plate end of the punch to

make a tapered fit, and the punch may be driven or pressed

home after the working end has been hardened; after which it

may be riveted over into the countersunk edges of the punch

plate and planed oft flush with the plate. In this way a fit

may be secured which will be of equal rigidity to the "new

method." If anyone will take the trouble to calculate the

area of the bearing surfaces which come in contact with the

y
-J I >^=r<. _

I

1_I'

"V^

tt' ! 1 S,''__. ^tOi

1^? ,
J ( 1

. ' I 1
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1 I t 1 ,1

, 1 1 iM
L-j-i-iig

1 1

1 1

1 1
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Fig 4 Punch Attached to Holder so as to obtain Greater Rigidity and Dura-

bility (Taken from "Out-of-Date Die-Making Methods." by F. E. ShaUor. In

the June issue)

punch plate in this inserted method of holding the punch, I

thinii they will find that it is equal to the area of the average

base used with the "new method."

One advantage which the "old method" has over the "new

method" is the ease with which the punch may be machined.

With the "old method," the punch may be held in the jaws

of the shaper or milling-machine vise and milled or shaped

across the entire length of the punch. This is quite a con-

sideration in small shops where there is no milling ma-

chine; but even where there is the full equipment, the "old

method" punch is easier to machine than the "new method"
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punch, which has to be worked out ou the milling machine
with end mills and various shaped cutters, after which it is

necessary to use the point of your file on account of the

radius left by the milling cutter.

Another great advantage of the "old method" is that the

punch has more wearing surface. The working part of the

punch extends close up to the punch plate so that the punch
can be used until it has become so short, that the punch plate

strikes the stripper before the punch engages the die. This

cannot be done with the "new method," owing to the space

taken up by the base and radius of milling cutter.

Still another advantage of the "old method" is that the

punch can be made short to obtain greater rigidity and still

have as much wearing surface as a much longer punch made
by the "new method." This is a gi-eat advantage where very

J^-^

^

<:

5

g;
^ach in rry, X. T.

Fij. 6. Another Objectionable Method of Attaching Punch to Plate. (Taken
f.-om " Out-of-Date Die-making Methods," by F. E ShaUor, in the June issue

small piercing punches are used with the blanking punch,

because the piercing punches may be made shorter also, and

therefore more rigid and less likely to break.

"We fail to see any difficulty In transferring the holes for

the piercing punches from the die to the punch plate. To

turn the die upside down on the punch plate and use the

piercing die as a drill jig is a sure way to

invite trouble, and is certainly an out-of-

date method. It is not necessary to do it in

this way. A much better way is to first

transfer the dowel pin holes (used to hold

the die in position on the die block) from

the die to stripper and punch plate. Next

place the die on the faceplate of a lathe,

clamp lightly, and indicate the hole to be

transferred with a center Indicator, and then

clamp it tightly. Next place the dowels in

the holes and then place the punch plate on

the dowels, with the punch inserted in the

die, and clamp it on parallels sufficiently

high to prevent the punch plate from com-

ing in contact with the clamps holding the

die. Now drill and bore the hole in the

punch plate and it will be. found exactly in

line with the indicated hole in the die. Then
remove the punch plate, leaving the die set

as before, place the stripper on the dowels

in the same manner, and drill the same

sized hole through the stripper. Next re-

move the stripper and move the die so as to

bring another hole central; get it running

perfectly true and then transfer to stripper

and punch plate as before. Continue this process until all

the holes have been transferred, and you will have a die that

will be in perfect alignment and it will not be necessary to

knock over any of the piercing punches.

Fig. 6 in Jlr. Shailor's article is styled "another objection-

able method of attaching the punch to the punch plate." A
punch is shown, set in grooves in the punch plate and pre-

sumably fastened by screws through the plate. Your readers

are asked to imagine a punch one inch long and one-half inch

wide, made in this way. Now, we are ready to admit that a

punch of those dimensions would be a complete failure it at-

tached to the punch plate by the method objected to; but

this does not prove that the method is without merit. It

only proves that it is not the proper method to use in this

particular case. Suppose, on the other hand, the punch was

one inch long and two inches wide, would not the weight of

the "insufficient base" argument be somewhat decreased? A
punch of these dimensions would have ample base without
going to all the trouble of machining your punch so as to

form a base. If all punches were made one-half inch wide
and one inch long, then Mr. Shailor's argument would hold

good, but of couise that is not the case; therefore the argu-

ment fails. Then look at the simplicity of this so-called "ob-

jectionable method." See how easily the punch can be ma-
chined and how quickly, and therefore cheaply, it can be
fastened to the plate, and above all notice the greater length

of wearing surface, when this method is used, than can be

obtained by the so-called "improved" method. We have then

in this "objectionable" method the following advantages: sim-

plicity, cheapness and maximum length of the working part

of the punch. Surely these are things to be considered in the

choice of a method of making a punch. The fact that

punches made in this way have been relegated to the scrap

heap by some manufacturers does not prove that they are

without merit. It only proves that another method has been

found to be better adapted to their particular class of work.

The writer's private judgment is, that no fixed rule can be
laid down, but that one must be guided by circumstances. He
should adapt his method to the class of work to be done and
should consider the character and quality of the work to be

done, the quantity to be done, and the cost of making the

tool. I believe it is this fixed method idea of making punches
and dies that oftentimes runs the cost up so high, and causes

a great deal of trouble in the press-room.

In conclusion, let me say that in these days when so many
thousands of minds are concentrated upon the problems of

punch and die work it is, to my mind, impossible with any

degree of certainty to decide who is the originator of any
particular method, unless it is a patented method or process.

To say that this or that method originated at any particular

:il.jcUi,ieru.y.Y.

Elevation and Plan of a Taper-turning Attachment for Turret Lathes

place is equal to saying, "I know the methods used by every

maker of punches and dies in the world. Therefore I know
that this method originated with Mr. So and So." I sincerely

hope that these criticisms will be taken in the spirit in which
they are given. William Bkowx
Frankford, Pa.

SPECIAL TAPER-TURNING ATTACHMENT
A large number of valve bodies for gas engines had to be

bored and turned, and the job could be done economically on

a turret lathe, with the exception of the outside taper. As
there was no taper attachment on the machine, it looked at

first as if the taper turning would necessitate a separate opera-

tion in a center lathe, and consequent increase of cost. The
outcome of some consideration of the subject is shown in the
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accompanying sketch, which illustrates the attachment for

turning the taper in the turret lathe. It might be well to

mention that the taper was not an Important one, it being

done merely to give a finished appearance to the engines.

The device consists of a bar A, 1% Inch In diameter, held

by set-screws in the desired position in the steel holder B.

which swivels upon the steel bushing C. This bushing is

bored to fit the bolt D which holds it firmly in place, and it is

made of sufilcient length to allow the holder B to swivel with-

out shake when nut E is screwed tight.

The turning tool (? is held at one end of the bar, and the

other end is flattened and drilled to receive the coUer screw

H, which attaches it to the guide-block 7.

Attached to the face of the turret is a easting / having a

groove in it which is at about the same angle to the turret

face as the taper it is desired to turn. Into this groove fits a

tongue on the guide-block I, and the top plate K, fastened by

five screws, forms a slide along which the guide-block moves

when the carriage is fed along the lathe bed (the turret being

fi.xed) thus causing the tool G to recede from the work as it Is

being fed towards the chuck. The requisite adjustment of

taper is obtained by altering the distance between the cutting

tool and the swiveling block; that is, by loosening the set-

screws and sliding the bar farther out or in, a taper is ob-

tained more or less steep according to requirements.

The other five faces of the turret are, of course, set up

with tools for the boring operations. The device is detached

from the tool-slide for every valve body machined, by loosen-

ing the nut E and removing the screw H.

This device does the work in a very satisfactory manner and

has now been in use for some years. G. H. Gibbs

Loughborough, England.

A TOOLMAKER'S TAP WRENCH
The accompanying illustration shows a very useful and

efficient tap wrench for tapping holes varying from 1/16 to 3/8

inch In diameter. This wrench is especially adapted for tap-

ping very small holes, as It is not necessary to apply any pres-

sure to force the tap into the work on account of the weight

of the segmental holders A and B. All that is necessary when
tapping a small hole Is to grip the knurled ends of the handle

An Efficient Tap Wrench for Tooliuakei-3' Use

C lightly in the fingers, keeping the tap vertical and turning it

slowly.

To give good results, this tap wrench should be made so

that it will balance when tapping; and when made in this

manner it will be found to be very efficient for small and

delicate work especially. The holders A and B have four

grooves in each, which when brought together form squares

varying from 1/16 to % inch; where a greater range of holes

Is necessary, six or more grooves may be cut in each segment

to suit the requirements. The segment A is held in the

correct location with B by the pin o. A small coil spring is

Inserted as shown, which keeps the part A up against the

shoulder and also tends to separate the two segments, facili-

tating the insertion of the tap.

This holder can also be used as a small hand chuck tor

holding drills when drilling In the lathe, as the grooves are

diametrically opposite, enabling one hole in the wrench to be

placed on the center of the lathe similar to an ordinary hand
chuck. A small 1/8-inch hole is drilled in the part B so that

it may be screwed up to hold the drill firmly.

The segmental holders are made from tool steel, as Is also

the handle C. The parts A and B should preferably be

hardened to prevent wear. The proportions given in the en-

graving will be found ample for taps varying from the smallest

size up to 3/8 inch. G. Murray

WHAT IS MODERN PRACTICE?
In the July number of Machixert, L. Rosenthal asks

"What is modern practice?" I am afraid that if we should

ask a number of machine shop foremen this question, we
would get a different answer from each of them. For my part,

I would like to have these men send In their answers, as this

is a very interesting question.

"Modern practice" as tar as the machine shop is concerned,

is the doing away of all

hand work as far as

possible, and by doing

the work on machines,

using high-speed steel

cutting tools, and see-

ing that the proper

speeds and feeds are

used in the manufac-
turing department and

toolroom. I might add

that machine operatoi s

are taking the place of

the toolmaker at the

machine, leaving him
to do what hand or Modem Method of Making Male Embossing
, , , . . , BoUers
bench work is required,

and which cannot be done otherwise. These machine oper-

ators doing the machine work cheapen the job, and. being

constantly at one machine, they become very proficient.

We all know that hand work is slow, and if the work must

be accurate we might have to put a first-class toolmaker on

the job, thereby increasing the cost. To make my point clear,

let us take the two rolls which Mr. Rosenthal made, and do

away with the time he spent laying out the holes in the

female roll, and laying out and filing the projections on the

male roll, and see if by omitting all the hand work, we cannot

give the customer as good a job and at less cost, and at the

same time, prove out my answer as to "what is modern prac-

tice."

Referring to the illustration in Mr. Rosenthal's article. It

will be seen that the male roll was made solid and that all the

projections were first made square by removing the super-

fluous material between them in the shaper, and then filing

them to shape. Now, the filing took considerable time, and

if we can get away from this, we will accomplish the job in a

modern way.

To proceed with the modern method we will first give the

stock to a lathe hand who will bore the hole, face, and turn

the outside diameter of the two blanks, making them both

the same size. Then we will give the rolls to the milling

machine hand, who, putting the male roll on an arbor, will

set it on the centers, using the dividing head to space and

drill each hole to the same depth, making the holes a driving

fit for the drill rod pins, which have been formed on one end

and cut off 3/16 inch plus the depth of the hole in the roll.

This roll will have at least one advantage over Mr. Rosen-

thal's, because If one or more of the pins should break, we
could drive the broken pin out and replace It without anneal-

ing the roll, as is clearly shown in the accompanying illustra-

tion. The blanks are now ready for hardening, after which

an apprentice can assemble the pins and hand the job in as

finished.

I have worked in several shops and have met the "old

timer" with his "old-time" ways of doing certain jobs, and be-

ing a "modern practice" school graduate myself I have found

their ways very interesting though slow. In my opinion

"modern practice" is doing away with as much hand work as

possible, and having machine operators do the machining.

Harrisburg. Pa. E. L. Pickering
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PLATE FOR INDEXING IN DEGREES
At one time it became necessary to affix an indexing plate

to one of our machines so as to be able to set a pointer at

any one of the 360 degrees of a circle. The ratchet A was

not large enough to allow cutting 360 teeth in it, as these teeth

had to withstand a

moderate straining

due to a fiat coiled

spring not shown

in the illustration.

Accordingly 120 di-

visions were pro-

vided in the ratchet

and the pawls B
were made so that

they differed in

length by 1/3 the

distance between

two of the ratchet

teeth, or in other

words by 1/3 the

pitch of the teeth.

The action of the

pawls is, therefore,

consecutive ; No. 1

first engages the

ratchet, then if the

pointer is moved

1/360 of a revolu-

tion, or oue degree.

No. 2 engages and

so on. The pawls

are kept in engage-

m e n t with the

ratchet by means of the flat steel springs S, as shown. The

whole fixture is supported on the plate F, which is part of

the machine. F. B.

Plate which, by the Aid of Pawls of Unequal
Lengths, indexes to Degrees

MICROMETER FOR READING DIRECTLY VARI-
OUS SYSTEMS OF MEASUREMENT

Mechanics have doubtless often realized the need of some

precise measuring tool that would show various systems of

measurement in their relation to each other, so that English

measurement could be converted to metric, fractional parts to

decimal parts, wire gages or rolling mill gages to parts of an

Figs. 1 and 2. Universal Sliding Micrometer which vaay be graduated
with Various Systems of Measurement

inch or millimeter, drill gage sizes to fractional or decimal

parts of an inch or millimeter, or, in brief, any desired sys-

tem of measurement in proper relation to any other. Of

course, the caliper square fulfills to a limited degree such a

requirement, as some of these tools are so graduated that

either English or metric measurements may be read directly.

To make it possible to read various systems of measure-

ment, I designed the universal sliding micrometer shown in

the engraving.

This micrometer is designed along the principle of the ordi-

nary micrometer in combination with a sliding caliper. It

consists, as may be seen in the sectional view Fig. 1, of a

body and barrel, a sleeve, and an operating screw. The action

ol the measuring bar is practically the same as with the ordi-

nary micrometer, but the sleeve of this tool, instead of rotat-

ing, slides along the barrel, any rotary movement being pre-

vented by a small pin which engages a longitudinal guide slot

that is parallel to the axis of the screw. This sleeve has a

concentric bore at its end, which fits a shoulder on the screw

body and it is held in place by a nut that is adjusted so as to

permit a free rotation of the screw in the sleeve without any

play. It will thus be seen that by operating the screw,

a longitudinal motion is imparted to the sleeve. It is there-

fore immaterial what the pitch of the screw is, as in this case

it serves simply to move the sleeve along with it. The posi-

tion of the micrometer spindle with relation to the anvil, is

determined by a scale on the barrel and a vernier scale on the

sleeve, as illustrated in Fig. 2. Thus the barrel serves the

same purpose as the beam of the caliper square and the sleeve

acts as a vernier scale. It will be seen that this construction

allows the micrometer to be designed for measuring according

to a number of different systems, which are shown in their

correct relation to each other. The zero mark, of course,

coincides for each system of graduation on the micrometer,

and the barrel can be made of any suitable diameter to per-

mit the easy reading of the graduations. Max Munzner

Newark, N. J.

SIMPLE TABLES FOR CALCULATING CIRCUM-
FERENCES AND AREAS OF CIRCLES

The simple tables given herewith may be used for calculat-

ing the circumference and area of circles without multiplica-

tion. The first table for the circumference of circles gives

the value of tt for diameters from 1 to 9 inclusive. To use

the tables for larger numbers, proceed as follows: Suppose

the circumference of a circle 32 inches in diameter is re-

quired: Change the decimal point of 9.4248 one place to the

right and underneath write the value of 2 taken from the

same column. The sum, or 100.531, is the circumference for

a circle 32 inches in diameter. In the same way, the circum-

ference of smaller or larger diameters can be obtained by

simply changing the position of the decimal to the left or

right according to the number of places. In the case of a

number having four places, four numbers will be obtained to

be added. Example: Find the circumference of a circle

3,486 feet diameter.

Circumference for diameter 3,000 = 9424.8

Circumference for diameter 400= 1256.4

Circumference for diameter 80^ 251.3

Circumference for diameter 6= 18.8

10951.3

The table for finding the areas of circles is used in the same

manner except that the diameter of the circle must first be

squared and then the areas taken from the table and added as

directed for obtaining the circumferences. Example: 12'=
144.

Area for diameter 100^78.54

Area for diameter 40 = 31.416

Area for diameter 4 =: 3.1416

113.0976

Circumferences of Circles

l,r= 3.1416 6 7r= 18.8496

2,r= 6,2832 7 7r= 21.9912

3^= 9.4248 8 7r= 25,1328

4^= 12.5664 9 ,r= 28.2744

5 IT= 15.7080

Areas of Circles

Area diameter.... 1 = 0.7854 Area diameter.... 6 = 4,7124

Area diameter.... 2 = 1.5708 Area diameter.... 7 = 5.4978

Area diameter.... 3 = 2.3562 Area diameter.... 8 = 6,2832

Area diameter 4 = 3.1416 Area diameter 9 = 7.0686

Area diameter 5 = 3.9270

Roxbury, Mass. Louis F. Lanq.

[The same expedient may be profitably employed for trans-

forming English and metric measures,—Editor.]
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SHOP KINKS
PBACTICAL IDEAS FOB THE SHOP AND DRAFTING-ROOM
Contributions of kinl£s, devices and methods of doing work are solicited for

this column. "Write on one side of the paper only and
send slietches -when necessary,

COMBINATION DIVIDER AND PRICK-PUNCH
A handy combination divider and priclc-punch for laying out

evenly-spaced holes on a die or similar work, is illustrated

herewith. A divider leg A and a prick-punch B are combined.

These may be adjusted by the screw C, and clamped by the nut

D. Obviously, only a light hammer blow should be used on

this tool as it is intended for merely laying out holes accu-

rately. The marks should afterward be enlarged by a heavier

prick-punch. This tool might be improved by the addition of

a spring hammer attachment similar to that used on a B. &
S. prick-punch. Charles Weslow

Buffalo, N. Y.

CHUCK JAWS FOR GEARS

The accompanying engraving shows two views of a chuck

jaw that has proved very satisfactory for heavy turret lathes.

It is sometimes hard to hold large cast gears while boring,

facing and turning the hubs in a heavy turret lathe, but by

using this design of jaw I find that large cast gears can be

machined with good results. These jaws are attached to the

plain jaws of a three-jawed chuck by screws. One jaw is fitted

'^-^^^

OUTER RADIU

OF GEAR

JIuchhiery^y.Y

with a large screw as shown, which acts as a driver, by en-

gaging a tooth space. The broad face with a radius to fit the

outside of the gear teeth insures the gears being bored true

in relation to the teeth, and at the same time provides a

method for securely holding heavy work.

Jig and Tool Designee

PREVENTING TRACINGS FROM STRETCHING

Every draftsman is more or less familiar with the tendency

of tracing cloth to stretch and wrinkle, especially on damp
days. The common method of working in one direction on
the tracing and taking up the slack from time to time does

not always prove satisfactory. To obviate this the following

method was adopted: A couple of ordinary incandescent

lamps with shades attached were hung over the drawing, the

heat generated keeping the cloth in fine shape, and by moving
the lamps from place to place over the drawings, the job was
accomplished with less trouble than formerly. F. B.

DRAWING-BOARD FOR LARGE DRAWINGS
As there were a lot of long drawings to be made and no

large board or T-square handy, some scheme had to be devised

for working on them. I removed one strip from the side of a

board that happened to be a castaway, and cut out a space

that would allow the drawing to pass between the strip and

the board proper. The upper corner or edge of this notched

part was then rounded so that the tracings would not be

creased. The strip was then re-nailed in place, thus making

a board similar to the one shown in the illustration, which

became the most useful board we had.

Wilkinsburg, Pa. D. F. Huddle, Ju.

DIEMAKERS' CLAMP
The accompanying illustration shows a clamp which was

made by Leo Hill of Sargent & Co., New Haven, Conn. This

clamp was made from a piece of cold-rolled stock with holes

drilled in each end to lighten it. The two clamping strips
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are made a good sliding fit on the rod and can be adjusted to

the distance required. This clamp has been found very effi-

cient for diemakers' use. James Fraser

Marshallton, Del.

LETTERING TRIANGLE
A sixty-degree lettering triangle is shown in the accompany-

ing illustration, which is provided with a number of taper

holes in groups of three each, that are used for drawing guide

lines of different types for lettering. When guide lines are

to be drawn, the pencil point is inserted successively into each

of the three holes of a group which are spaced to the required

^nmptv. o^-^puumj

Machinery. y.Y.

height, and the triangle is moved along the T-square. By

having these holes tapering, it is easier to insert the pencil

point in them and the pencil can also be inclined at a con-

siderable angle without danger of breaking the point.

Braddock, Pa. A. C. Cochran



September. 1910 MACHINERY 57

SHOP RECEIPTS AND FORMULAS
A DEPARTMENT FOR USEFUL MIXTURES

This page 13 intended to be used only for the publication of such shop re-

ceipts as the contributors know from experience to be practicable. Receipts
are solicited on the condition that the contributors personally knoiw that they
are reliable. The fte.ct that a receipt is old and supposedly well-known does not
bar it, provided it has not already appeared here.

LUBRICANT FOR SMALL OIL-STONES
As a lubricant to use on an oil-stone, for hoiiing-out dies

or other similar work, kerosene oil gives the best results as

it not only enables the stone to "take hold," but also keeps it

clean and prevents it from filling up. C. F. Emerson

TO REMOVE DRIED OIL
To remove dried or gummed oil from finished machine

surfaces, try the paint and varnish removers sold by the

painters' supply stores. They work admirably, if applied

with a stiff brush, dissolving the hardened oil easily.

Norwich, Conn. George W. Armstrong

TO WATERPROOF CEMENT
To waterproof cement, apply a finishing coat of cement

mixed with sour milk to the consistency of paint. The curd

of the milk fills the interstices of the cement making it proof

against water seepage. Certain colloids or clays also may be

used with success. M. E. Caxek

INCREASING DURABILITY OF 'WELL-PLUNGER
LEATHERS

The durability of the leather cups that are used on deep

well plungers as packing, is greatly increased if they are

dipped in hot parafBne before being ilsed. When treated in

this manner they do not harden and crack as soon as other-

wise. John B. Sperbt

Aurora, 111.

OXIDE OF LEAD AS A LUBRICANT
The best lubricant for lathe and grinder centers is a mix-

ture of powdered red lead (oxide of lead) and lard oil. When
using this lubricant, if the oil dries out the centers do not cut,

but simply take on a high polish. This mixture also works

well for thread cutting, and a much smoother thread can be

cut in tool steel than with,plain lard oil. Joh.x B. Spebby

Aurora, 111.

WORN MACHINERY OIL SUBSTITUTE FOR LARD OIL
In a parsimoniously conducted shop, the management re-

fused to furnish lard oil for cutting purposes. The men
discovered an eiHcacious substitute in the machinery oil that

had been through the line-shaft bearings. The old oil which

was removed from the drip cups, proved an excellent lubri-

cant for threading, etc. Geo. W. Armstrong
Norwich, Conn.

VALVE GRINDING MIXTURE
The following mixture will be found very good for the

grinding of valves in gasoline and steam engines or for those

used on steam, gas or water pipes. Take one pound of vase-

line and into it thoroughly mix about two tablespoonfuls ot

the number of emery that is to be used. Care should be taken

to have the proportion of emery to vaseline the same as that

given, as too much emery does not work so well.

Indianapolis, Ind. J. B. Kemp

COMPOUND FOR LEAKY PIPE CONNECTIONS
111 automobile work it is often difficult to keep intake pipes,

carburetors or water connections from leaking. In cases

where a paper gasket has been used, the following compound
will be found very good, as it will stop all leaks and make the

use of the paper gasket unnecessary. Into one pint of shellac

thoroughly mix three tablespoonfuls of dry red lead in pow-

der form. If the shellac seems too thin after the red lead Is

mixed into it, leave the contents exposed to the air until

of the desired consistency. J. B. Kemp
Indianapolis, Ind.

cut the cutters I found them to be very hard, being almost

as hard in fact as before annealing. The job w-as put aside

and later it was turned over to another workman who an-

nealed thom as follows: The cutters were heated to a yellow

heat and then cooled to a dull red, when they were i-uhhcd

with yellow laundry soaii until they were cold, when they

were found to be thoroughly annealed. W. C. Hkiz

New Britain, Conn.

LUBRICANT FOR LOW TEMPERATURES
Because of the congealing or thickening of the greases cus-

tomarily used, the oiling of machinery, particularly that used

in unwarmed places, is in winter sometimes difficult. Oils

thinned with kerosene do not readily thicken or congeal. A
combination of cylinder oil, kerosene, and graphite will stand

a temperature several degrees below zero without losing its

capacity for flowing freely. The cylinder oil and graphite

should be mixed to the consistency of a thin paste, and this

thinned by the addition of kerosene until it flows quite freely.

COMPOUND FOR CREAKY SPRINGS

As an automobile repair man, I have had a great many own-

ers complain to me about their springs creaking. A mixture

of oil and graphite is often used as a preventative, but its use

does not improve the appearance of the springs if they are

painted a light color, as the lubricant will continue to work

out for a considerable time after its application. The com-

pound obtained by the following recipe is the best that I

know of for this and similar purposes: Shave, with a knife,

about three pounds of beeswax and lieat the wax until it be-

comes a liquid; then remove it from the fire and add from

1 to 1% pint of either turpentine or wood alcohol. Stir the

ingredients and then let the compound cool off; it can then

be applied between the leaves of the springs with a brush.

One coating or application of this compound will do for years

and it will never show on the paint. J. B. Kemp
Indianapolis, Ind.

HOW TO BLUE STEEL SCRE'WS

PMrst. see that the screws are made of steel, and not iron.

Next, smear them over with a little common soap, which pre-

vents them scaling. Then heat them to a dull red, and

quench in water. If a screw-head tool is available, such as

watchmakers use, put the screws into that, and with a piece

of stone first, and afterward with crocus emery cloth, polish

the head. Finish off w-ith rouge on a buffing wheel and see

that there is no grease left on the heads. Now take a piece of

thin brass, drill some holes in it, and in these drop the screws

—say half a dozen, and heat them over a lamp. Watch the

color as it turns from yellow to purple and then to blue. The

finest blue is just before it turns to a slate color. They must

be heated very gradually or you will not be able to stop the

color in time. The method has proved a success where the

finest blue is expected. H. D. Chapman
Washington. D. C.

ANNEALING NOVO STEEL
In annealing some Novo steel cutters I heated them to a

white heat and buried them in charcoal, but on trying to re-

METHOD OP PREPARING TRACING CLOTH

I notice that Mr. Robert Lachmann, in the July issue of

Machinery, speaks of the use of powdered soapstone and

chalk for removing the greasiness of tracing cloth. In this

connection I should like to mention that it is unnecessary

to apply any kind of powder to the tracing cloth or paper.

For some time past I have been using a piece of chamois

leather to rub the paper or cloth, with perfect results. It

seems to have an abrading effect, and a greasy surface that

will not take the ink is Instantly cured by a little rubbing

with the chamois leather. A piece from 9 to 12 inches square

is most convenient. It is gathered up loosely in the hand,

and rubbed with a circular motion, as though polishing, ap-

plying considerable pressure. This method is handy for elimi-

nating greasiness in any local spots on a tracing which has

been touched by the fingers, as there is no powder or dust to

brush away, or to get onto the inked lines.

Bath, England. Fred Horner



NEW MACHINERY AND TOOLS

A MONTHLY RECORD OP APPLIANCES FOR THE MACHINE SHOP
Comprising' the description and illustration of new designs and improvements in American metal- working machinery and

tools, published without expense to the manufacturer, and forming the most complete
record of new tool developments for the previous month.

PARWELL AUTOMATIC GEAR-HOBBING
MACHINE

The Adams Co., 840 White St., Dubuque, la.. Is now manu-
facturing the automatic gear-hobbing machine shown in the
accompanying engravings. This machine, which is known as
the No. 3, is much heavier than the No. 1 size that was de-

scribed in the June, 190S, number of Machinery, and there
are also a number of interesting changes in the design.

This larger size is intended for handling work up to 24
inches in diameter, and teeth as coarse as 3 diametral pitch
may be cut. The head or saddle has an unusually long bear-

ing upon the face of the column and it has sufficient travel to

permit cutting a stack of gears having a face width of 12
inches. The spindle has no unnecessary overhang and it runs
in adjustable bronze bearings of ample size and length, which
are rigidly attached to the saddle, as may be seen by referring

to Pig. 2. As this machine was designed for cutting coarser
pitches than the No. 1 size, a slide has been provided in the

side of the column in Fig. 1. A horizontal feed mechanism
is incorporated in this new design that is employed when the

machine is being used for cutting worm-wheels, as shown
in Fig. 3. This is supplied without extra charge as is also the

special support for the upper end of the work-arbor. This

arbor support is only necessary when gears must be swung
on centers, for wide-face gears, or when cutting a stack of

gears of small diameter, as in Fig. 4. A more rigid support

can be secured in other cases by the use of faceplates or rings

which rest upon the table and support the blanks immediately

below the rim.

As the engravings indicate, the spindle on this machine is

driven by a universal-jointed shaft and bevel gears. Instead

of by a belt as on the smaller size. The 3-step cone at the rear

is connected by bevel gears with the driving shaft which, in

turn, transmits the power through bevel gearing to the

hob spindle. This form of drive was adopted on this machine

owing to the comparatively coarse pitches that it cuts, which

Fig. 1. FarweU Automatic Gear-hobbing Macliine

saddle that carries the hob, thus making it possible to ad-

just the hob spindle longitudinally in order to bring any tooth

exactly central with the work-arbor. The way the slide is

mounted in the saddle and the method of adjusting it is

plainly shown in Fig. 2. This longitudinal adjustment is quite

important, as it aids materially in obtaining perfect gears in

coarser pitches, but it does not require attention on fine

pitches as the difference in the position of two succeeding
teeth is not sufficient to be noticeable in the gears. The lon-

gitudinal movement of the spindle head also makes it possible

to shift the hob quickly to a new cutting position without
moving the hob with relation to the spindle or arbor. Sev-

eral shifts or adjustments of this kind may be made so as to

bring all of the sharp cutting parts of the hob into action

before grinding it.

The head has an automatic trip to stop the downward feed,

and it is also equipped with a power mechanism for raising
the head after the cut is finished. The head, of course, re-

turns but once for each stack of gears, and on the small ma-
chine this operation is performed by hand. There are two
extra feeds on the No. 3 hobber, making a total of ten, all of

which are obtained in the gear-box shown attached to the

Fig. 2. Right Side of the Gear Hobber

necessitates tilting the hob to a greater angle than the belt

drive referred to would allow. This angular adjustment or

tilting of the hob is necessary in order to permit the cutting of

various pitches with hobs of a standard diameter, the use

of special hobs when required, and the cutting of both worm
and spur gears on the same machine.

The proper angle and also the tooth depth are obtained by

means of a hardened steel gage as on the smalU'r machine.

This gage makes the adjustment of the machine a compara-

tively simple operation, and it also insures accuracy. It con-

sists of a piece tapered to the necessary angle for a certain

pitch, and of the proper thickness at one end for setting the

machine to the correct tooth depth.

The blanks are, of course, rotated during the bobbing opera-

tion, and the proper speed ratio between the hob and gear

blank for various numbers of teeth is obtained by change

gearing not unlike that on a lathe. These gears, which are

mounted at the back of the machine, connect the hob-driving

shaft with the pne which transmits motion to the table. The

speed ratio between the hob and blank is governed by the kind

of hob used and the number of teeth required in the gear, it

being necessary for the blank to revolve one tooth for each
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revolution of the hob when a single-threaded hob is used, and
two or three teeth when double- or triple-threaded hobs are

•employed.

All of the important bearings have bronze bushings, and
spindle and arbor bearings may be adjusted by simply loosen-

ing a lock-ring and tightening an adjusting ring nut. The
design of the base and column is oxceptionally rigid, as these

0.030 inch per revolution of the spindle. Any one of these

feeds may be instantly obtained by means of a lever-operated

dive-key. The bearings for both the driving works and feed-

ing mechanism, are bronze bushed, throughout, and are made
of such diameter and length as to insure long life. The gear-

ing throughout the machine is completely encased and it is

arranged so as not to exceed a periphery speed of 1000 feet.

Fig. 3. Hobbing Worm-wheels on the ParweU Machine

parts, as well as the knee below the table, are formed in one
casting. An oil pan is also cast integral with the base, and
enclosed in the latter is a large tank for holding the lubricant,

which is forced to the hob by a small gear-driven pump that

has means for regulating the amount of flow. All of the gears

on this machine are provided with shields for the protection

of the workman, as is also the universal-jointed shaft through

which the hob spindle is driven. The weight of this machine
is about 2000 pounds, or approximately twice that of the No.

1 machine referred to.

Fig 4. Generating Teeth in a Stack of Spur Gears

The speeds, of which there are twenty-four when the ma-

chine is fitted with a speed box (as illustrated), and fifteen

when fitted with a cone, are correct for a cutting speed of

approximately 35 feet, on diameters ranging from 7/16 to

6 1/4 inches, the spindle speed range being from 21 to 306

revolutions per minute. The speed box, which is mounted

on the base of the machine at the rear of the column, is oper-

ated by a single lever, the mere tossing of which from one

notch to another furnishes any one of the eight changes. The

CINCINNATI BICKFORD NO. 2 PLAIN RADIAL
DRILL

The latest addition to the line of drilling machinery manu-
factured by the Cincinnati Bickford Tool Co., Cincinnati,

Ohio, is shown in the accompanying engraving which illus-

trates a design of plain radial drill that contains many inter-

esting and important improvements. Perhaps the most con-

spicuous among these is the new design of head, which is a

decided departure from customary practice. Among the

features worthy of note are: the length of its bearings, the

simplicity of construction, the durability of its wearing parts,

and the convenient location of the operating levers.

The spindle sleeve, which has an unusually long bearing in

the head, exerts its pressure on the spindle through a ball-

thrust bearing, and it is equipped with a

safety stop for tripping the feed within its

limit of movement. A depth gage is also

provided that Is graduated to read either in

sixteenths up to six inches, or in millimeters

up to one hundred and fifty, and it may be

set to trip the feed at any desired depth

within its range.

The reversing clutch, which is operated

from the front of the head, is of the well-

known toggle-joint type, and it is capable of

transmitting, at its lowest speed, pover far

in excess of that obtainable from the belt. The quick return

lever which controls the vertical movement of the spindle, en-

gages the feed the instant it is pulled, and it is provided with

convenient means for regulating the amount of expansion of

its friction ring.

The feeds, which are eight in number, range from 0.006 to

Improved Design of Cincinnati Bickford No- 2 Radial Drill

correct position of this lever for drills of different diameters

is given beneath the notches. The back-gears are incor-

porated in the head and furnish three changes of speed, each

of which is capable of transmitting to the spindle over 2 1/2

times the pulling power of the next faster one.

The arm lowers at twice its elevating speed and it is
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strongly constructed, being made in pipe sections. The col-

umn, which extends to the top of the sleeve, is internally

ribbed and is fitted with two ball bearings, one of which car-

ries the weight and the other the side pressure of the swinging
members.
The accompanying table, in which are recorded the results

of drilling tests made on this machine, gives the horsepower
absorbed while driving drills of various diameters through
cast iron at different speeds and feeds. While in some of the

tests given, as much as 16.5 horsepower was required, the

makers of th s machine recommend that the size of motor
be limited to 7 1/2 horsepower, as one of that capacity will

usually deliver at least 11.25 horsepower. This, it will be

noted by referring to the table, permits using a feed of 0.030

inch per revolution, for all sizes of drills up to and including

2 1/2 inches, at a cutting speed of 70 feec per minute or over.

These machines are built with either four-, five-, or six-foot

TABLE GIVING POWER ABSORBED BY THE BICKFORD NO. 2 PLAIN
RADIAL IN DRIVING DRILLS OF VARIOUS DIAMETERS AT VARIOUS
SPEEDS AND FEEDS IN CAST IRON.

Size
of

Drill

Speed Feed Per Revolution

Revs. Feet 0.015 0.020 0025 0.030 1

1 173 45.1

Horsepower 1

4.1 4.4 4.9 5.2
1 19i 50.8 4.4 4.8 5.4 5.9
1 314 56.0 5.0 5.4 5.8 6.4
1 238 62.3 5.7 6.0 6.5 7.3
1 368 70.3 6.4 6.8 7.3 8.2
1 306 80.0 7.4 7.8 8.4 9.5
li 173 56.4 5.3 5.9 6.6 7.1
li 214 70.0 6.4' 7.3 7.9 8.7
H 368 87.6 7.8 8.7 9.7 11.0
li 306 100.0 8.9 9.8 10.9 13.5
H 155 60.8 5.1 6.3 7.7 8.1
1* 194 76.2 6.3 7.7 9.3 9.8
l| 338 93.4 7.8 9.3 11.1 11.8
H 268 105.0 8.7 10.3 13.4 13.1

H 134 61.2 5.5 6.9 7.3 8.9
If 173 78.8 7.4 8.7 9.9 11.0
li 314 98.0 9.4 10.6 13.7 14.1
ij 238 110.0 10.6 11.7 14.3 16.5
3 97 50.5 6.1 7.0 7.4 9.3
2 107 55.6 6.4 7.4 7.9 9.9
3 134 70.1 6.4 7.1 8.3 10.6
3 173 90.3 7.8 9.3 11.1 13.3
2 194 102.0 8.6 10.6 13.7 14.7

3i 131 71.1 8.4 9.3 10.9 11.0
3i 134 78.9 7.5 8.1 9.7 9.9

~i 153 90.1 8.2 9.3 11.3 11.9
ai 178 105.0 9.3 10.9 13.3 14.7
3, 107 70.0 7.4 10.1 10.4 11.3
2| 134 87.6 7.9 10.0 10.4 11.6
^ 153 100.0 9.8 10.9 11.6 13.6

m 97 69.9 8.5 10.3 11.8 13.5

3f 107 77.0 9.6 11.4 13.2 14.7

n 131 87.1 11.1 13.1 15.3 16.3
3 89 70.0 8.9 10.5 12.3 13.9
3 107 84.0 11.1 13.3 13.7 14.7
3 131 95.0 10.9 13.3 13 S 15.3

arms. Some of the principal dimensions for these three sizes

are as follows, the figures being given in the order mentioned:
The vertical range of the arm is 3 feet 6 inches for the three
sizes, and the horizontal traverse for the head is 3 feet, 5/8
inch; 4 feet, 5/8 inch; 5 feet, 5/8 inch. The maximum and
minimum distances from the spindle to the base, are 6 feet,

and 12 inches, respectively for the three sizes. The bases have
a working surface of approximately 3 1/2 feet by 4 feet 3

inches, 3 1/2 feet by 5 feet 3 inches, 3 1/2 feet by 6 feet 3

inches. The spindles for the three machines are bored to re-

ceive a No. 5 Morse taper, and their drilling capacities, in the

plane of the base, are to the centers of 8-, 10-, and 12-foot

circles.

HILL FRICTION CLUTCH-SMITH TYPE
The use of friction clutches in connection with the trans-

mission of power, has increased to such an extent that they
are now employed in almost every industry. The conveni-
ence and economy resulting from the possibility of cutting off

one or more machines, shafts, or entire sections of the shop
without disturbing other machinery in operation, are well-

known factors in maintaining uninterrupted service and re-

ducing the cost of production.

The latest design of friction clutch manufactured by the

Hill Clutch Co., Cleveland, O., is shown in the accompanying
engravings. In this new clutch, which is known as the Smith
type, the same principle of action is retained that has been

Pig. 1. Friction Clutch built by the Hill Clutch Co.—Four-arm Tj-pe

employed in the w-ell-known standard type of clutch manufac-

tured by this company. A number of changes and improve-

ments in design and construction have been made, however,

in this latest design to adapt it for heavier and more continu-

ous service.

These clutches are built with throe, four and six arms, ac-

cording to their capacity. In Fig. 1 the four-arm type is

shown, while Fig. 2 illustrates a larger size that has six arms.

The friction surfaces are wood against iron, which is a com-

bination offering great frictional resistance, and the shoe

area is exceptionally large. The coefficient of friction is said

Fig. 2. Hill Frictton Clutch with Six Armu

to be the same at all points, owing to the heavy cast-iron

jaws, rigid guides, and the balanced toggle action through

which the pressure is applied. The action of the clutch

mechanism is positive, no springs being used in the construc-

tion. The sectional view. Fig. 3, shows the simple, powerful

and continuous toggle connection from the cone to the jaws.
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nhich positively releases, as well as engages, the friction

surfaces. All of the toggle mechanism is of steel castings or

forgings with the single exception of the connecting levers,

which are of cast iron.

Another noteworthy feature in the design of this clutch is

that any working part, including the inside jaws, may be re-

moved parallel to the shaft from the mechanism side. This

can be done without disturbing the main spider casting or

pulley, as bolted gib guides secure the inner and outer jaws

to the spider as shown in the illustrations. The entire clutch

Fig. 3. Sectional View showing Construction of the HiU Clutch

mechanism is open and accessible for adjustment and the

removal of shoes when necessary. The clutch pulleys are

mounted upon split removable sleeves, babbitted or bronze

lined as specified, which can readilj' be replaced without re-

moving the pulley or clutch.

Another important advantage claimed for this clutch is its

self-centering feature. As all jaws fulcrum at a point equi-

distant from the center of the shaft, they form a perfect

centering or shaft aligning device without the necessity of

troublesome shaft bushings. The clutches are built in either

the solid or split types. In the split construction the bolting

lugs are so distributed as to offer the greatest resistance to

the farces tending to part the clutch. These clutches are

built in nineteen sizes, ranging in capacity from 9 to 1,300

horsepower at 100 revolutions per minute.

GENERAL ELECTRIC SPEED CONTROLLERS
A line of speed controlling rheostats has been brought out

by the General Electric Co., of Schenectady, X. Y., so de-

signed that they combine in a single box both armature and

field regulating rheostats. All speed changes are effected by

movements of a single rheostat arm, which is automatically

held in any position by a mechanical device. The line in-

General Electric Speed-controlling Rheostats

chides rheostats designed for machine tool service, where full

load current is taken at the lower speeds in order that the

motors may maintain a constant torque, and also for fan

service where the load Increases with the speed. They per-

mit of a 50 per cent reduction in speed by armature control

and a 25 per cent increase by field control.

For protection from failure of voltage and the consequent

danger of power being again thrown on the line without re-

sistance in series with the motor armature, they are provided

with a no-voltage release attachment. I'ljon failure of the

voltage, the retaining magnet is demagnitized, thus releasing

the arm which is instantly returned to the off position, by a

spring, making it absolutely impossible to close the armature

circuit without cutting in all the armature controlling re-

sistance. The no-voltage release coil is connected directly

across the line in series with a resistance and is thus inde-

pendent of the current of the motor field and will protect any
motor with which this rheostat may be used.

The contact segments are of liberal size and so designed

that they may be very easily and quickly renewed. The re-

sistance units are of an improved design and are so con-

structed as to be non-fragile, and thoroughly ventilated. These

rheostats are designated as the CR-164 type, or CR-lG.'j, when
equipped with an overload release coil.

GORTON CUTTING-OFF MACHINE
In the department of New Machinery and Tools for Oc-

tober, 1909, we published a description of a heavy-duty cut-

ting-off machine built by the George Gorton Machine Co., of

Racine, Wis. This machine has recently been equipped with

the new type of electric drive shown in the half-tone Illus-

tration. As those familiar with the construction of the

machine know, the main drive is through a large gear (not

Bear Vie\F of Gorton Cutting-off Machine sho^itnng the New Electric Drive

shown in the illustration) having an enlarged hub to which

the cutter blade with its inserted teeth is attached. Meshing

with this main gear is a driving pinion, to the end of which

Is secured the main driving clutch. On the motor-driven

machines, the motor Is allowed to run constantly and the

machine is started and stopped with this clutch, which Is

operated by a lever located in a position convenient to the

operator. The motors on the electrically-driven machines may

be connected to the clutch pulley with an endless leather belt,

as shown In the Illustration, or. If desired, connection may
be made with a silent chain drive. On the standard motor-

driven machine, a 20-horsepower motor is installed which

operates at 800 revolutions per minute. When the material to

be operated upon varies from soft to quite hard, the manufac-

turers recommend a 2 to 1 variable speed motor.

This illustration also shows the belt feed drive which has

been found preferable to an all-geared drive. Feeds ranging

from 6 inches in four minutes to 6 inches in one minute, are

available. The lower cone-pulley shown is connected with a

gear-box containing the forward and quick-return feed

clutches, which are operated either by hand or automatically
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at the extremes of the stroke, adjustment being provided for

various diameters of stock.

This machine, which is designated as the 2-B. is adapted to

hard service, such as is found in rolling mills, etc., and it has

a capacity for round steel bars up to and including G inches

in diameter; stock as large as 8 inches, however, may be sev-

ered when necessary. This latest design has a record of 40

seconds for severing a 6-inch round steel bar, and stock of

this size can be severed day in and day out in 1% minute

per cut.

QUEEN CITY SAFETY STOP-CLUTCH
A new automatic safety stop-clutch for punching and shear-

ing machinery has recently been designed and patented by Mr.

C. F. Heinss of the Queen City Punch & Shear Co., Cincinnati,

O. This clutch, which is engaged or disengaged automatically.

Fig. 1. The Queen City Punch & Shear Go's Safety sri,[, .i-ch

is positive in its action and is so designed as to provide safety

for the operator while punches and dies are being adjusted,

without the necessity of throwing off the driving belt, as is

commonly done.

Fig. 1 shows the clutch in the operating position, while Fig.

2 shows it in the safety position, the clutch being entirely dis-

engaged by simply throwing hand lever A to the position

shown. Attached to the clutch there is a ring or collar on

each side of which are cams. The cam on the gear side dis-

engages the clutch, while the one on the opposite side operates

spring-plunger B. When the operator presses the lever or foot-

treadle, thus raising rod E and with it plunger D, the spring-

actuated plunger B comes against the collar C, thus forcing

Fig. 2. Stop-clutch in the Safety Position

the clutch over and engaging it with the driving gear. After

the cam has made part of a revolution, a cam surface engages

plunger B, forcing it back and allowing rod E and plunger D
to descend. As the clutch continues to turn, the cam surface

on the gear side comes against plunger D and forces the

clutch out of engagement. It will thus be seen that the re-

lease of this clutch is positive, and also that plunger B is

locked in position after the cam forces it back, as a projecting

piece attached to rod E engages a lug on B when rod E has

descended to the position shown in the illustrations. Plunger

B remains in this locked position until E is again released

by the treadle, when the plunger is pushed forward and the

cycle of operations is repeated.

The clutch is, of course, a very important feature in punch-

ing and shearing machinery, and the general efficiency and
durability of this new design is evidenced by the fact that it

is being installed on all of the machinery manufactured by

the Queen City Punch & Shear Co. which requires such a

device.

ROCHESTER HORIZONTAL BORING MACHINE
In the department of Xew Machinery and Tools for July,

1910, a horizontal boring, drilling, tapping and milling ma-
chine built by the Rochester Boring Machine Co., Rochester,

X. Y., was described. The accompanying illustration shows a

new application of this machine, the column and column-slide

being detached from the main floor-plate so that this part may
be used either as a stationary or as a portable machine, as de-

sired. A heavy strap is attached to the column so that the

1

Rochester Horizontal Boring Machine Converted
into a Portable Tool

machine may be conveniently moved by a crane. The side of

the column-slide or base is arranged with dowel-pins so that it

may be easily located with reference to the floor-plate. This

slide is also equipped with screws which serve as jacks when
it is being disengaged from the floor-plate.

AUTOMOBILE MANUFACTURERS BALL BEAR-
ING DRILLING MACHINES

The Henry & Wright Mfg. Co. of Hartford, Conn., has re-

cently designed a new line of drilling machines, illustrated

herewith, in which are incorporated all the good features of

the smaller machines built by this company and some addi-

tional improvements which add very much to the practical

value of the machines for doing the work for which they are

intended. They are much heavier and more rigid than former

designs, and are fully equipped with ball bearings, which are

made interchangeable and may be renewed at small expense.
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when required, thereby prolonging the life of the machines
indefinitely.

The power of these machines is sufficient to drive high-

speed drills efficiently in sizes ranging from 1 1/S inch down
to the smallest sizes. The spindle drive is located at the

lower end of the spindle pulley instead of at the upper, as for-

merly, thus giving a more rigid drive to the spindles. The
drive is encased in a cup which excludes dust and retains the

oil which otherwise would be thrown about the room. The
spindle pulley is supported above and below the belt instead

of below only, as Is the usual custom, thus relieving the

spindle from all belt pull and compelling it to rotate in a

coriect manner, insuring accuracy at the drill point. The

limit of accuracy of the spindles is 0.002 inch in an eight-inch

circle. The spindle sleeve has an inserted steel rack, and ad-

justable stops are furnished (as ordered) to fit either the

spindle at the top of the pulley or the rack. For accurate

drilling or counterboring to a specified depth, the stop for the

rack sleeve is recommended.

The idler pulleys are balanced, and the pulley bracket is

provided with a guide which encloses the belt and prevents

it from slipping off when changing the speeds. The ma-

chines are entirely belt driven and they are made with from

one to six spindles each, and in three overhangs—eight-inch,

twelve-inch, and fifteen-inch. The spindles are driven with

an endless belt 1 3/4-inch wide, and the rear shaft is driven

by a 2 1/2-inch belt. The wider belt driving the rear shaft is

designed to furnish sufficient power to enable two operators

to work on the same machine, when desired, and Individual

spindles may be started or stopped without stopping the entire

machine.

The tables are made especially heavy and with extra wide

* f
ft *

i}

Fig. 1. Henry & Wright Six-spindle Drilling Machine

and long ways, and they are all equipped with a handwheel
and raising screw. While every precaution has been taken

to furnish a table as stiff and unyielding as is necessary to

drill the heavy work it is designed to do on these machines,

additional support is furnished by tw'o supporting jacks at

the outer corners of the table. The oil grooves around the

tables are extra wide and deep, and both ends may be fitted

with tubing to connect with an oil tank inside the base.

A rim is cast around the foot of the base to prevent oil from
flowing off the machine to the floor. The raising screw of the

six-spindle machine illustrated is fitted with a ratchet in-

stead of the usual handwheel, to furnish greater leverage to

the operator in raising and lowering the heavy table.

Some idea of the proportions of these machines may be

gathered from the following dimensions of the number six

size: Height of machine overall, 8 feet 6 inches; height of

base from floor, 36 inches; distance between the spindle cen-

ters, 10 1/4 inches; greatest distance between bottom of

spindle, when
raised to its high-

est point, and top

of table when
lowered to its

lowest point, 30

inches; diameter
of spindles, 1 1/8

inch; dimensions
of table surface,

75 inches by 24

inches; floor
space, 6 feet 9

inches by 5 feet

2 inches; and net

weight of com-
plete machine,
5500 pounds.

These machines
were especially

designed to han-
dle the variety of

work necessary in

the manufacture
o f automobiles
and kindred mod-
ern m a n u f a c -

tures. Many of

the principal new
features were Fig. 2. Smgle-apindle Drlmng Machine built by the

brought out dUr-
Henry & Wnght Mfg. Co.

ing a course of over three years of experiments which the
makers conducted in connection with one of the largest users
of their product. During this time the various experimental
machines underwent the closest criticism by competent men,
and the efficient machine, two sizes of which are shown, is

the final result.

QUEEN CITY SAFETY FORMING PRESS OR
MULTIPLE PUNCH

A large multiple press which is the product of the Queen
City Punch & Shear Co., Cincinnati, O., is shown in Figs. 1 and
2. This machine has been built for punching angle-bars, punch-
ing two at a time on one side in one stroke, thereby com-
pleting the bar on both sides in one operation. It is similar in
principle to the press previously described in the department
of New Machinery and Tools for September, 1909, though
much larger, heavier, and of a different design.

One of the distinctive features of these presses is the oscil-

lating table which eliminates all danger of injury to the oper-
ators. This oscillating movement is obtained by a large face

cam which, on the particular machine illustrated, is mounted
on the main driving shaft. This cam transmits the required
movement by suitable levers to the shaft on which the table is

mounted. With this arrangement, the table and its dies are
moved from under the plunger when the work is finished, so
that the latter can be removed and a new blank inserted with-
out danger of accident. Fig. 1 shows the table in the working
position, while Fig. 2 shows it moved forward, where it is al-

lowed to remain stationary long enough to permit the removal
of the finished work and the insertion of a new blank.

Presses of this class are built with either a single or double
set of dies. When a double set of dies is employed, two oper-

ators are required, one being stationed at the rear of the

machine and the other at the front to feed and remove the

work. The action of the double-action type of machine is as
follows: After tne work has been formed in one set of dies,

the latter remains stationary until the plunger is partly raised.
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Then the dies in which the work has been formed or pressed,

as the case may be, move forward to the operator, who removes

the finished worli and inserts another blanl^. In the meantime

the opposite set of dies is receiving the plunger so that the

machine is in operation continuously. With the single type

press, such as the one illustrated, the general operation is

practically the same as with the double dies, except that only

one operator is required. The double-action type can be em-

ployed on a multiple punch when the work is light and can

WILLARD HIGH-POWER 13-INCH ENGINE
LATHE

The Willard Machine & Tool Co., Cincinnati, O., is now manu-
facturing the high-power 13-inch lathe shown in Fig. 1. This

machine is designed and built to withstand the strains im-

posed by the use of the best high-speed steel tools. Standard

jigs and gages are used in its manufacture, so that all parts

are practically interchangeable. The lead-screws and feed-rods

Fig. 1. Largre Forming Press built by the Queen City
Punch & Shear Co.

be easily handled, but when it is comparatively heavy, the

single action is recommended.

It will be seen from the foregoing that the oscillating table

makes it unnecessary for the workman to place his hands or

fingers near the dies while feeding or removing the work, as

the dies come forward to a sate position. These machines are

Fig. 1. Engine Lathe built by the WiUard Machine & Tool Co.

provided with an automatic safety stop-clutch which stops the

plunger when the latter is in its upward position. The par-

ticular press illustrated, measures 62 inches between the hous-

ings, and it weighs approximately 20,000 pounds. It is

equipped with machine-cut gears, which insure a smooth and

noiseless operation. These machines are built in various sizes

and styles to meet the necessary requirements or nature of

i.ne work to be handled.

Fig. 2. Queen City Press with Oscillating Die-bed in Position for
RemoylQg Work

are made from special high-grade carbon steel. All sliding sur-

faces are carefully scraped to a bearing, and the spindles, as

well as all other cylindrical parts, are ground to insure

accuracy.

It will be noted by referring to Fig. 2, which shows an en-

larged view of the headstock end, that all gears are covered

for the protection of the workman. The

large dial B of the cross-feed is graduated

to read to thousandths of an inch, and grad-

uations are also provided for the feed-screw

of the compound rest. The feed-belt on

this machine is I'^-inch wide and it runs

on large pulleys of equal diameter, giving

a very powerful feed. This belt can be

kept at the proper tension at all times by

means of a tightener. Four changes of

feed are provided, any one of which may
be instantly obtained by simply moving
the lever C to one of the four positions on

the quadrant. A safety mechanism in the

apron prevents the engagement of the half-

nuts, when either feed is connected, thus

preventing breakage. This machine is

equipped with double back-gears, which

are operated by the handle at A. This

handle has a latch, which by engagement
with a suitable hole, locates and positively

locks the back-gears in position. The
countershaft has two forward speeds of 350 and 450 revo-

lutions per minute, and these speeds, together with the changes

obtained by the back-gears, give eighteen speed changes rang-

ing from 30 to 655 revolutions per minute. The driving cone

has three steps, and the width of the driving belt is 2i^ inches.

The headstock is heavily built and it has a bearing of 211,2

inches on the bed. The spindle, which is of 60-point carbon,

crucible, spindle steel, has a front journal 2% inches in di-
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ameter by 4 inches long. The bearings are of high-grade

phosphor-bronze and are carefully scraped to fit the spindle.

The reverse gears are of steel and the idlers are bushed with
phosphor-bronze. The tailstock, which is well i)roportioned,

has a crucible steel spindle 1% inch in diameter. The carriage

has a bearing of IS inches on the V's anil \hr bridge is 7%

Fig. 2. Headstock End of the Willard Lathe

inches wide. The apron and the bearings in it are cast

in one piece, thus making it stiff and strong. All gears located

in the apron are of steel and the studs are hardened and

ground.

This machine swings over the ways 13% inches

and over the carriage 7% inches. The maximum
distance between the centers with a 6-foot bed is

37 inches. The spindle has a 1 5/16-inch hole

through it, and it is bored to receive a bushing

bored for a No. 3 Morse taper. The ratio of the

first back-gear is 3 to 1 and of the second back-

gear, 8 to 1. The weight of the machine with a

6-foot bed is 1300 pounds.

This type of lathe, while being used for turning

lathe spindles, removes 203 pounds of 60-point car-

bon spindle-steel chips in ten hours, reducing the

stock from 2% to 2 inches in one cut. while I'un-

CINCINNATI CONE-DRIVEN MILLER
In every shop there is a class of milling work that is

comparatively light, which can be done on a modern cone-
driven miller as fast and as accurately as on the more
highly-developed singlo-pulley type of machine. It follows,

therefore, that the cone-driven machine is the most economical
one to use on such work. There is, of course, a recognized

field for the heavy and powerful single-pulley type of milling

machine, but this does not in any way restrict the field of

usefulness of the cone-driven machine. That these facts are

appreciated by the Cincinnati Milling Machine Co., Cincinnati,

O., is evidenced by their having re-designed their entire line

of cone-driven millers.

The illustrations presented herewith show the more import-

ant improvements that have been made. The column is

very similar to the column used on their line of high-i)ower

machines, it being a symmetrical box section that is large

enough to contain the entire feed driving mechanism. The
feed changes are all obtained from a single group of mech-
anism which is mounted in the column at a point high

above the floor, thus bringing all the levers within easy

reach, and the index-plate in plain sight of the workman. The
interior of this mechanism is shown to the left in Fig. 2. As
the illustration shows, the various gears, when assembled in

their case, form a single compact unit, which, when placed

in the column, becomes an integral part of the machine. This
mechanism provides sixteen changes of feeds ranging from
0.007 to 0.300 inch per revolution of the spindle or cutter, and
all of these changes are obtained by means. of the twelve gears

located between the two housings of the gear case. The drive

is direct from the face-gear which meshes with gear .-1. and

Fig. 1. Modern Cone-driven Milling Machine built by the Cincinnati
Milling Machine Co.

ning at 68 feet surface travel per minute and feeding 0.013

inch per revolution. It also reduces 2%-inch machinery steel

to 2 inches, while running at a surface speed of 136 feet

per minute and feeding 0.013 inch per revolution. These

figures speak for themselves.

Fig. 2. The Feed Changing Mechanism and Controlling Levers

power is transmitted through the change gears to the gear B,

which drives the universal-joint shaft. An exterior view of

the feed-box, showing the lever arrangement and the feed

index, is shown to the right in Fig 2. All the sixteen feed

changes are obtained by manipulating the three levers shown,

and their positions are clearly indicated by the feed index

plate which is mounted just above them. This plate is of the

same simple form that is used by this company on their line of

high-power machines. It is so arranged that there is no
chance for confusion, because the exact lever positions are

plainly given below the figures representing the feed rates,

so that it is simply necessary for the operator to move the

levers to these positions. For example, if a feed of 0.088 inch

per revolution of the spindle were required, the mark "3-BC"

on the plate, just below 0.088, would show that the tumbler

should be moved to position "3," the right-hand lever to posi-

tion "B," and the left-hand lever to position "C," as illustrated.

The most striking feature in the design of this feeding

mechanism is the tumbler construction. This tumbler is

made in the form of a cylinder of large diameter, which sup-

ports the tumbler shaft and gear and is itself supported in

the frame of the feed-box. This construction obviates all

bending of the tumbler-shaft as well as all vibration in the

tumbler itself. The tumbler-operating lever projects through

a hole in the feed-box in the usual way, as shown, but this

opening is completely closed at all times by the tumbler,

thus thoroughly protecting the Inside mechanism from dust.
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ROWBOTTOM BALL-BEARING DISK GRINDER
The Rowbottom Machine Co., of Waterville, Conn., has de-

signed and is placing on the market a new line of disk grind-

ing machines, the IS-inch size of which is shown in Fig. 1.

This company has departed from the regular method of

construction in this class of machinery by mounting the

spindle in ball bearings. The sectional view. Fig. 2, shows

the construction of these spindle bearings. The ball bearings,

which are of the well-known Hess-Bright type, are connected

with grease cups, which insure a supply of lubricant without

attention, for months at a time. On the right-hand end

of the machine a sliding table is provided having two T-slots

for fastening angle-plates or fixtures. This table is controlled

by a hand lever, and an adjustable stop-screw limits the inward

motion to insure a uniform thickness of the work being

Fig, 1. Rowbottom BaU-beariDg Disk Grinder

ground. The table also has an angular adjustment with rela-

tion to the face of the disk, and the whole has a balanced

swinging motion across the disk" face. The table on the op-

posite side of the grinder is of the plain type, and it has a

lip or projection on the front edge which is square with the

face of the disk. This is very convenient for grinding the

ends of pieces square with the edges. This table also has

the angular adjustment and the balanced swinging motion.

Provision is made for fastening either table in a fixed posi-

tion when desired, and both tables are adjustable in a vertical

direction to allow the greatest surface to be presented to the

Fig. 2. Sectional View of Disk Grinder Spindle Bearings

most effective cutting part of the disk. A water pot Is at-

tached to the machine, as shown, which is convenient for

cooling pieces on which heavy grinding has been done. Three

sizes of these machines are made, the disks of which are

12, 18 and 26 inches in diameter, respectively. After thorough

tests, the builders are convinced that they have a machine

that is not only durable, but also economical in the use of

power, both of which are valuable and important features.

LANDIS STATIONARY DIE-HEAD FOR
PIPE THREADING

A stationary die-head for pipe threading, which is now be-

ing manufactured by the Landis Machine Co., Waynesboro,

Pa., is shown in Fig. 1. This head, which is manually oper-

ated, is equipped with the Landis type of die, and is made
especially for use on pipe threading machines wherein the

Fig- 1. Landis Manually-operated Die-head for Pipe Threading

pipe revolves and the head remains stationary, the dies

being opened and closed by hand. It is made entirely of steel,

as are also the die-holders, and it can be mounted on the car-

riage of any of the standard pipe machines. The chasers

used in this die-head are of the company's regular type, in

which the teeth are milled; they can be advantageously made
from high-speed steel as they never require to be annealed,

re-hobbed or re-tempered. (An illustration showing this type

of chaser appeared in the department of New Machinery and

Tools, for February, 1908.1 The sharpening of the die is a

simple operation as it consists simply in grinding the ends

of the chasers, and again setting them to the correct cutting

position in the holders by means of the small gage furnished.

In Fig. 2 is shown one of the holders that is used for pipe

threading when it is not necessary to cut very close to a

Fig. 2. Detail Viewr showing One of the Chaser Holders

shoulder. The clamp by which the chaser is held in place, is

what is known as a "mill" clamp. This clamp, besides hold-

ing the chaser rigidly, protects it in case the pipe splits, which

is a frequent occurrence. As the illustration shows, the clamp

extends down over the throat of the chaser, and it is rounded

out near the cutting point so as to act as a guide for rough

ends and to protect the die from breakage when a "twister"

occurs in the pipe, as the greater part of the strain is thrown

on the clamp. When it is desired to thread close to a

shoulder, as when threading short nipples, etc., a clamp is

used which comes flush with the front edge of the chaser only,

thus permitting the die to run close up to the shoulder.

Durability of the chasers, high cutting speeds, and the adapt-

ability of the die to the different qualities of material, are

among the important advantages claimed for this die. It is

said that it permits of cutting speeds from 25 to 100 per cent

higher than those employed with the hobbed type of die, and
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the rake on the chasers can be ground to suit the quality ot

the material in the pipe to be threaded. This is important, as

much of the pipe on the market to-day is stringy and tough

so that a change in the angle of rake is essential.

The heads are graduated for setting the dies to different

diameters. They are opened and closed by a hand-movement

of the lever shown, and when in the closed position the die

is rigidly locked. All dies are made to interchange perfectly

and if one chaser of the set should be worn out before the

others, this single chaser can be replaced without replacing

the entire set. Dies of any one pitch will interchange on

any of the die-heads so long as the pitch is within the range of

the head. For example, dies for threading 1-inch pipe on the

1-inch head, will also thread 1-inch pipe on the 2-inch head or

vice versa, thus avoiding the necessity of carrying a large

assortment of dies to cover the range of work when using a

number of heads.

These heads are made in four standard sizes with capacities

as follows: from % to 1 inch, inclusive; from 14 inch to

Hi inch, inclusive; from % to 2 inches, inclusive, and from 1

inch to 4 inches, inclusive. One set of dies w-ill cut all diame-

ters of pipe coming within the same pitch. For example,

there is but one pitch covering the sizes ranging from 1 to 2

inches, inclusive, therefore one set of dies covers this range,

and the same is true of the other sizes.

SNYDER 20-INCH UPRIGHT DRILL
In the New Machinery and Tools department for August, w^e

described a 20-inch upright drill recently brought out by

J. E. Snyder & Son, Worcester, Mass. We failed to mention,

however, the new design of head which is an important feat-

ure, as it adds considerably to the convenience of operation.

New Design of Head on 20-inch Upright DriU built by J. E. Snyder & Son

By referring to the accompanying illustration, it will be seen

that the wheel-shaft bracket which contains the worm-shaft

and worm for the hand feed, is pivoted at the outer end

so that the worm may be engaged or disengaged by simply

raising or lowering the wheel. When the wheel is pushed up,

it is held by a latch which drops into place automatically.

The economy jesulting from this device is apparent.

CARTER & HAKES BENCH MILLING MACHINE
A bench milling machine that is adapted for a large variety

of light work, such as is found in the manufacture of guns,

sewing machines, typewriters, electrical supplies, etc., is shown

herewith. This machine is a recent design of The Carter &
Hakes Machine Co., Winsted, Conn. It is built In two styles,

the first being a hand milling machine with or without a ver-

tical attachment, and the second a machine with both hand

and power feeds for the table, the power feed being engaged

or disengaged by simply tightening or loosening a screw.

The column is designed to give strength and rigidity where
it is most needed, and it is for this reason that the spindle

cone has been reversed, which allows giving the front bearing

a rigid support. The knee is ot the box design and it is

counterbalanced by a weight within the column. The car-

riage projects well out on each side of the knee, thus provid-

ing a good support for the table. The latter has a longi-

Carter ifc Hakes No. 3 Hand Milling Machine

tudinal feed of 4 inches and a cross movement in line with

the spindle of 2% inches. The feed-screw for the transverse

adjustment is furnished with an index graduated in thou-

sandths. The spindle, which is of special forged steel, has a

Brown & Sharpe No. 9 taper hole. The bearings run in bronze

bushings of the split taper type, thus providing means for

taking up wear. Both the vertical and horizontal feeds are

through rack and pinion movements, and eccentric bushings

are used as bearings for the operating levers, so that backlash

can be eliminated at any

time by simply adjusting

these bushings. The vise

furnished with this ma-

chine is the company's

regular No. 2 quick-oper-

ating lever vise, which

has a maximum opening

of 3% inches.

The machine can be

set on a bench or plat-

form, or, if desired, a col-

umn for floor use can be

furnished. The weight

with vise and counter-

shaft is 150 pounds. The
greatest distance from

the top of the table to

the center ot the spindle

is 4 inches, and the table

is about 3 inches wide by

12 inches long. The knee
has a vertical range of

4 inches, and the total

height of the machine is
^^"^ Blankmg and stamping Press

16% inches. The regular equipment for both hand- and power-
fed machines includes an overhanging arm for the support
of the cutter arbor; a taper spindle sleeve bored to receive a
Rivett collet; one collet with a draw-in attachment; a lever

vise, countershaft, and the necessary wrenches.

BAIRD OPEN-BACK PRESS
A new design of open-back press which has recently been

brought out by the Baird Machine Co., Oakville, Conn., is

illustrated herewith. This press has been heavily designed
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as it is intended for performing heavy blanking and stamping
operations. The machine illustrated is of the plain type, but
several unique attachments have been designed which can be

applied when necessary. Among the good points in the de-

sign may be mentioned the long slide, the strong support

given to the bearings, the heavy balance wheel, and the con-

venient positions of the hand lever and foot-treadle for operat-

ing the clutch mechanism. As the illustration shows, the ma-

chine has finished seats which make the application of attach-

ments comparatively easy. It desired, either the back or side

roll feed transfer attachment, or dial attachment, can easily be

applied to one of these plain presses without the necessity of

shipping It to the factory, as the attachments are carried in

stock. This machine is built in four different sizes.

NEW MACHINERY AND TOOLS NOTES
Crankpin Turner: Schwinebraten Portable Crankpin Tur-

ner Co., Birmingham, Ala. Portable machine for turning worn
locomotive or other crankpins. It is attached to the end of

the pin to be turned and is motor driven. The weight of this

machine is SO pounds.

Tempering and Hardening Furnaces: C. U. Scott, Daven-
port, la. The tempering furnace is so designed that the heat
can be held at any desired point for any length of time. The
lead bath or crucible furnace is so arranged that it can be
used for bluing or hardening as desired.

Drop Press: United Engineering & Foundry Co., Farmers'
Bank Building, Pittsburg, Pa. Line of drop presses of the
geared type, built in sizes ranging from 1000 to 3000 pounds,
inclusive. When above 2000 pounds, cast-steel bases, lifter

frames and extra-heavy cast-iron uprights are used in the
construction.

Vertical Boring Mill: London Machine Tool Co., Ltd., Ham-
ilton, Canada. Special design of vertical boring mill for turn-

ing elevator drums. A 3-horsepo\ver variable-speed motor
drives the boring spindle independently, while the table is

driven by a 20-horsepower variable-speed motor, and it is

provided with an electrical brake.

Quick-Acting Wrench: George W. Jessup, .Ir.. Newton,
Mass. Wrench which may be quickly and conveniently ad-

justed to the desired size; if desired, it may be locked and
used as an ordinary monkey wrench. A detachable pipe jaw,

which when not in use may be kept in the hollow handle,

makes it possible to grip pipe or other cylindrical work.

Trimming Press: United Engineering & Foundry Co.,

Farmers' Bank Building, Pittsburg, Pa. Trimming press de-

signed to carry extra-long bed and slide and an extra-heavy
side cut-off attachment. The main frame is bronze bushed
and the clutches are equipped with steel jaws. This clutch
mechanism is so arranged that the treadle can be reversed
from front to back, when desired.

Locating Machine: Beacon Tool Works, Naugatuck, Conn.
Machine for accurately and quickly locating centers on dies,

jigs, templets or similar work, where accurate locating is

essential. This machine is provided with micrometer adjust-
ment, and it is accurately built throughout. Three sizes are
manufactured, the smallest taking a block up to 4 inches
square, and the largest one, 12 by 14 inches by 8 inches high.

Shop Stands, Racks and Vises: Western Tool & Mfg. Co.,

Springtield, O. Line of shop equipment including toolmakers'
vise stand, portable shop stands and compact stock-rack. The
vise stand permits the vise to be set to any convenient
position, and, attached to the supporting column, there is a
tray or shelf for holding tools. One of the shop stands is

designed for use in connection with the lathes, while the
other is mounted on wheels and can be employed for convey-
ing parts about the shop.

Channeling Machine: Kane & Roach, Niagara and Shon-
nard Streets. Syraciise. N. Y. Machine for forming cold, flat

stock into channels, half circles (as for tire rims) or into

complete circles, or tubes. If desired, the metal can be turned
out in a straight strip by equipping the machine with straight-

ening rolls. When making automobile tire rims the flat bar is

formed into the proper shape for the rim and bent into a circle

in one operation, by using rolls of the proper shape and size.

These machines are built for either belt or electric drive.

Electric Drill: New^ York Electric Tool Co., 136 Liberty St.,

New York City. Well-built portable electric drill that is

driven by a substantial type of motor which transmits power
through hardened steel and phosphor-bronze gears. The body
of the drill is made of a soft, tough grade of steel, which is

thoroughly annealed to offer high magnetic permeability for

the motor fields. This casing also forms a strong protector
for the working parts of the machine. Ball bearings are used
throughout, and the drill has a capacity for holes up to %
inch in diameter in steel.

Adjustable Spring Collet: National Tool Co., Cleveland, O.
Adjustable spring collet for automatic screw and turret ma-
chines. This collet is said to be non-breakable and it does
away with the necessity of having a whole set of collets. It

will grip all sizes of stock of either round, hexagon, square or
octagonal shapes within its capacity. The full length of the
jaws grips evenly on the stock, which is held true. These col-
lets are made in seven sizes, the No. 1 size having a gripping
capacity ranging from 1/16 to Va inch, inclusive, and the No.
7 size, a capacity of from 2% to 4 inches, inclusive.

Cam and Valve Grinder: Bay State Grinder Co., 'Worcester,
Mass. Combination cam and valve grinder which is equipped
with two wheels, one operating in connection with the cam
grinding attachment and the other for valve grinding. If

desired, however, two cam gi-inding or two valve grinding at-

tachments may be used. Valves may be ground true by the
stem and without using centers, though a special attachment
for grinding them on centers is also made. When the machine
is to be used for cam grinding, master cams are generated
from approved models furnished by the customer. This
machine is simple in construction and compactly designed.

Sensitive Drill Press: Albany Hardware Specialty Mfg.
Co., Albany, Wis. Sensitive bench drill press in which power
is transmitted from the driving pulley to the spindle by means
of two friction wheels and a hemispherical plate. This plate
is mounted on a pivoted support so that its position with rela-

tion to the wheels may be changed. As it is swung about its

pivot, one of the friction wheels is continuously moving on a
larger circle while the other is being moved to a smaller one,
which causes variations in the spindle speed. Ten speeds are
available and the lever which controls the hemispherical idler
has an index-plate which shows the proper position for the
lever for drills of different sizes operating in either cast iron,

steel or brass. The machine is equipped with a depth gage,
and also an adjustable stop so that a number of holes may be
drilled to the same depth. This machine will drive drills up
to lo inch in diameter and it will drill to the center of a 12-

inch circle.

Power Press: Walsh Press & Die Co., 4709-4711 W. Kinzie
St., cor 47th Ave., Chicago. 111. Special double-crank power
press fitted with gang dies and automatic feed for the rapid
production of drawn shells. These shells are approximately
2^8 inches in diameter, with drawn edge or side of % inch.

The number of dies in the gang is eight, and these cut, draw
and emboss or letter the covers in one o])eration. The press
proper is swung by trunnions at the front and it is supported
in the rear by heavy upright adjustable jack screws which
allow the machine to be inclined to suit the requirements of
the work to be done. The feeding mechanism is so arranged
that it places the sheet of tin automatically in the feed proper,
thereby giving the operator ample time to adjust another
sheet in place, making the production of these shells a con-
tinuous operation. As the press is run at a speed ot 90
strokes per minute, and the dies produce eight covers at each
stroke, it would, if run continuously for ten hours, have an
output of 432,000 finished shells or covers. Allowing for

reasonable stoppages, the builders claim that from 2.')0,000 to

300,000 pieces such as described, or work of a similar char-
acter, can be produced in ten hours. This machine was de-

signed by Mr. H. C. H. Walsh.

Horizontal Milling Machine: Newton Machine Tool Works,
Inc., 24th and Vine Sts.. Philadelphia. Pa. Heavy design of ."lO-

inch horizontal milling machine which is convenient as to

operation and capable of producing accurate work in quantity.

The diameter of the spindle in the parallel bearings is 7 inches,

and, in addition, there is a double taper bearing in front of the
spindle sleeve, with a maximum diameter of 11 inches. The
greatest distance between the spindle saddle and the outboard
bearing is 51 inches; the minimum distance from the center
of the spindle to the top of the work table, 5 inches, and the
maximum, 31 inches. The spindle is arranged to drive a 4-inch

cutter arbor by a broad key face. The spindle is driven by a

62-horsepower motor, which gives it a speed range of from
1.5.55 to 31.11 revolutions per minute. The work table has a

spiral gear and rack drive, with three changes of feed for each
of the spindle speeds. The spindle saddle and outboard bear-

ing, in addition to having a convenient hand adjustment, may
be elevated or lowered by an independent 3-horsepower motor,
mounted on top of the housing. The outboard bearing also

has an independent horizontal adjustment of 8 inches, in its

saddle. All the gears on this machine are of hammered
steel with teeth cut from the solid, with the exception of the

worm-wheel by which the fast traverse is obtained, which is

of Tobin bronze.

Engraving Machine: Keller Mechanical Engraving Co., 570
West Broadway. New York City. Motor-driven engraving
machine for forming dies mechanically. This machine has two
chucks, one of which holds the work and the other the pat-

tern to be reproduced. Ordinarily, the pattern and work re-

volve at the same speed. A double-pivoted tool-arm w-hich
carries a stylus or pointer for following the form of the pat-

tern and a cutting tool is fed across both pattern and work.
In this way the cutter arm is given a movement by the guiding
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point on the pattern, which reproduces the design of the pat-

tern to a diminished scale on the die. The rotation of the

work and pattern, as well as the motion of the tool-arm across

the work, is comparatively slow, to insure more accurate

detail. By means of a special governor the speed ot the work
is automatically reduced as the cutter travels toward the

periphery. When sinking a die with this machine two cuts

are ordinarily taken, one for roughing and the other for finish-

ing. The patterns employed are usually made of hardened
plaster or cast-bronze electros made from plaster molds. In

addition to cutting dies for metal stamping, this machine can
also be used for making coin or medal dies and other similar

work, and the quality of the product turned out is said not
only to rival, but to outclass that produced by the most skillful

hand operators.
* * *

THE JOINT MECHANICAL ENGINEERS
MEETING

The American flag flying over the Queen's Hotel in Birming-

ham, England, looked natural and proved a token of the

more than generous welcome given by the British Institution

of Mechanical Engineers and the city of Birmingham, to the

visiting American engineers. The three days' meeting at

Birmingham was crowded with receptions, luncheons, garden

parties, excursions and entertainments of all kinds, but the

Exhibit of Forging. Nut and Bolt Machinery in Main Bay of National Machinery Co
Plant, TifBu, Ohio. August 19-24

various functions were arranged with true British system,

so as to eliminate all confusion and crowding.

The official program was a folder of convenient size,

comprising thirtj--two printed pages and six excellent maps,

one of the city of Birmingham, showing all the public build-

ings, and transportation lines, as well as the places where

entertainments were to be given, and the others showing all

the near-by points of interest, as well as the River Thames

from Henley to Windsor. Within a short distance of Bir-

mingham are Lichfield, Stratford-on-Avon, Kenilworth and

Warwick, some of the most beautiful of England's show

places; and excursions to all of these points were enjoyed

by the members and guests. Some thirty individual works

in Birmingham and vicinity also opened their doors to the

visitors, and one of the most interesting of these was the

machine tool works of Alfred Herbert, at Coventry, where

American methods of manufacture adapted to British require-

ments are found in their perfection. The fourth and fifth

days of the convention were spent in London and Wind-

sor, and Included a grand banquet.

The joint meeting was most successful in every way, and

Mr. Calvin W. Rice, the secretary of the American Society of

Mechanical Engineers, to whose efforts this result was largely

due, is to be congratulated.

AMERICAN SOCIETY OF ENGINEER
DRAFTSMEN

The first meeting of the American Society of Engineer

Draftsmen, embracing every branch of the profession, includ-

ing mechanical, electrical, civil, architectural, marine, sani-

tary and automobile draftsmen, was held on July 27 in New
York. The formation of this organization marks the first

effort to form a national society among draftsmen. The need

for such an organization has long been felt by the profession,

both from an engineering and fraternal standpoint. The quali-

fications for membership are such that a standard will be

established, and it is the aim of the society to maintain this

standard and to secure recognition from concerns employing

draftsmen. Mr. E. Farrington Chandler was elected presi-

dent, Mr. William B. Harsel, vice-president, and Mr. Henry

L. Sloan, secretary and treasurer. The headquarters are at

116 Nassau Street. New York City.

* * *

DETROIT MEETING OF THE SOCIETY OF
AUTOMOBILE ENGINEERS

The three-day meeting of the Society of Automobile Engi-

neers held in Detroit, July 28-30, was an important event

in the annals of the automobile in-

dustry. It brought together a

large number of engineers who

seek to cooperate in improving

methods of manufacture and to

harmonize discordant elements

that are the natural result of

an industry that has sprung up

like a mushroom, in the night.

Important advances have been

made in the work of standardiza-

tion and in preparation of stand-

ard reference tables for general

practice. The society has a mem-

bership of about 400, and is grow-

ing rapidly.

Mr. Henry Souther, metallurgist

ot Hartford, Conn., and state

chemist of Connecticut, gave an

address entitled "The Specification

and Heat Treatment of Automo-

bile Material." Prof. R. C. Car-

penter, of Cornell University, pre-

.-iented a paper by L. R. Evans,

and R. P. Lay, entitled "A Test of

a 20 H. P. Franklin Air Cooled

Motor." Other papers were "Vari-

ations of Current Practice in Anti-

Fi-iction Bearings," by D. F. Gra-

ham, Bristol, Conn.; "Testing the Hardness of Metals," by

A. F. Shore, of New York, and H. G. McComb, of Buffalo,

N. Y.; "The Pyrometer—Its Development and Use," by W. H.

Bristol.

The engineers visited a number of manufacturing plants,

including the Aluminum Castings Co., Burroughs Adding Ma-

chine Co., Cadillac Motor Car Co., Chalmers Motor Co.. De-

troit Steel Products Co., E-M-F Co., Gear Grinding Machine

Co., Packard Motor Car Co., Timken-Detroit Axle Co.

* * *

NATIONAL MACHINERY CO.'S EXHIBIT OF
FORGING MACHINERY

About 2.50 delegates and ladies from the convention of the

International Railroad Master Blacksmiths' Association at

Detroit, left Friday morning, August 19, by special train, for

Tiffin, Ohio, where they -Were guests of the National Machinery

Co., who had on exhibition a complete line of forging ma-

chines, thread rollers, bolt cutters and other products of their

big plant. While the blacksmiths were inspecting the machine

exhibits, entertainment was provided for the ladies at one of

the local parks. Both dinner and supper were served to the

visitors, after which a special train took them back to De-

troit. The National Machinery Co. is to be congratulated on

the manner in which the event was managed.
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INTERNATIONAL RAILROAD MASTER BLACK-
SMITHS' ASSOCIATION CONVENTION

The eighteenth annual convention of the International Rail-

road Master Blacksmiths' Association opened at the Hotel

Cadillac, Detroit, Mich., August 16, with President George W.
Kelley in the chair, and with an unusually large number of

members in attendance. Papers were read on tools and for-

mers, frame welding, the oxy-acetelyne welding process, spring

making, casehardening and several other subjects, all of which
were discussed, the members giving their personal experiences

and opinions thereon.

About twenty-five supply dealers had exhibits and furnished

an interesting program of entertainments, including automo-

bile, trolley and boat rides, and a final complimentary ex-

cursion by the National Machinery Co., by special train, to

Tiffin, Ohio.

At the close of the morning session, August IS, the follow-

ing officers were elected for the ensuing year: John Conners,

A. & W. P. R. R., Montgomery, Alabama, president; F. F.

Hoeffle, L. & N. R. R., Louisville, Ky., first vice-president; J. T.

McSweeney, B. & O. R. R., Baltimore, Md., second vice-presi-

dent; A. L. Woodworth, C. H. & D. R. R., Lima, Ohio, secretary

and treasurer, and G. H. Williams, Boston, Mass., chemist,

after which the convention was adjourned, instructions being

given to the executive committee to select the next meeting
place from the cities of Toledo, Boston or Denver.

* * *

SIXTY YEARS SERVICE WITH ONE COMPANY
At a time when employers are

troubled by the unreliability of

employes and the difficulty of

holding them in continuous faith-

ful service, as probably never be-

fore, it is refreshing to hear of

the long, honorable career of Mr.

Thomas Ogram with William

Sellers & Co., Inc., of Philadel-

phia. On July 23 Mr. Ogram com-

pleted a, term of sixty years' serv-

ice with the company which he has

served as apprentice, journeyman-

iI'A^" machinist, foreman, instructor,

counsellor of apprentices, and in

the doing of which he won the respect and regard of all with

whom he came in contact. While not now in active service,

he is still on the payroll of the company and is regarded as

one of them.

The completion of the sixtieth year was fittingly cele-

brated by a reception at which the men in the shops and

the officers of the company, some of whom had been in service

with him for nearly fifty years, greeted Mr. Ogram. An en-

grossed album testimonial, signed by the officers and staff and
the directors who were formerl.v officers and long associated

with Mr. Ogram, was presented to him, after which a collation

was served. The testimonial follows:

To our dear comrade, Thomas Ogram, greeting:
This twenty-third day of July, nineteen hundred and ten,

brings to us the notable reminder that on the same day
many years ago you entered the employ of this house as an
apprentice, and have now completed an unbroken, faithful and
honorable service of sixty years.

It is accorded few men to attain such an enviable record,
and fewer employers to receive such loyal service.

In all of this long period as apprentice, journeyman-ma-
chinist, foreman, and trusty counsellor and instructor of other
apprentices, your varied and responsible duties were per-
formed cheerfully and with exceptional skill, while the im-
press of your high character and genial personality was left

upon all with Avhom you came in contact.
Meanwhile the number of our employes grew from thirty-

five to nearly six hundred, and the product of the particular
department with which you were most directly identified

—

metal planing and metal planing machines—has acquired the
highest reputation all over the world.

It therefore seems to us fitting that we should especially
commemorate this day by presenting to you with appreciative
and affectionate greeting, this inscribed testimonial as a per-
manent record of our high and lasting regard.

Thomas Ogram w^ho
employed by WiUiam Sellers & Co
Inc., for over sixty years

It is interesting to reflect on the changes in manufacturing

conditions and in the industrial world generally that have

come about in the span of Mr. Ogram's industrial career,

beginning 1850, but of greater present interest is the con-

sistent policy of a manufacturing concern that won and held

the loyalty of an employe for sixty years. May there not

be in this example of harmonious relation extending over an

ordinary lifetime a suggestion for those who deplore the

never-ending conflict between capital and labor?

* * *

LOW SALARIES OF ENGINEERS IN GERMANY
An interesting article in Teknisk Tidsknft calls attention

to the over-supply of technically educated men in the German
industries and the resulting low wages paid to well-educated

men filling the positions in the designing room and laboratory.

A young man, after having finished a four or five years' col-

lege course, often finds himself forced to accept a position

with no pay at all for four or six months, with the promise

that after that time his services will be compensated, pro-

viding he proves satisfactory. Others receive from $10 up

a month, and a young graduate who receives 100 marks ($25)

per month considers himself fortunate. It is by no means
only for the first few years that the technical graduate finds

himself so poorly compensated. There is a large class of

these men whose salary never exceeds 200 marks ($50) per

month. The same scale of compensation applies also to the

great number of doctors of philosophy who have entered in

industrial work as chemists. A monthly pay of 175 marks

($45) per month for a middle-aged doctor working in the

laboratories of the large industrial companies Is not unusual.

These conditions are due to the enormous number of men
who have, during the last few years, entered Into industrial

work. During the fifteen years from 1S91 to 1906 the number
of students at the higher engineering schools in Germany
increased over 200 per cent, and is still increasing, while at

the same time the number of students at the regular univer-

sities who devoted themselves to sciences and of which the

majority later on entered the industrial field, Increased by

160 per cent. The number of students at the lower technical

colleges during the same period increased by 130 up to 300

per cent. The conditions have become so acute that the

Bavarian Government has issued a warning to young men
against selectihg the engineering profession on account of

the over-supply of men in this branch.

These abnormal conditions have also created a system of

industrial despotism unknown in America. It is not unusual

that the young graduate in order to obtain a position is re-

quired to sign a contract in which he agrees that he will not

enter into the employ of a competing firm during a period of

from two to four years, or, in extreme cases, up to ten years,

after the time of leaving the employer with whom this con-

tract is made. The older employes are largely tied to their

position by the pension system of the employers. Another
abnormal condition which may be mentioned is that an

employe has no right to patent anything that has been con-

ceived in connection with his employment, and the inven-

tions which he makes are the property of his employer. His

name, in fact, does not even appear in the patent applica-

tion. In many cases access to the works is entirely denied

any employe not directly working in the shops, and some-

times one will hear persons expressing their wish to see the

works where for a period of five years they may have been

working in the drafting-room or laboratory.

* * *

COBALT-CHROMIUM ALLOY TO REPLACE
STEEL IN MAKING CUTLERY

A new alloy, discovered by Elwood Haynes, an automobile

manufacturer of Kokomo, Ind., is proposed as a substitute

for steel in the manufacture of small cutlery- It is more last-

ing than steel and so slightly higher in cost that it will be

a practical metal for that purpose. Mr. Haynes has erected a

factory in Kokomo for the manufacture of cutlery in the new
alloy, which is a compound of cobalt and chromium. When
a mixture of cobalt and chromium is heated to whiteness in

a crucible the cobalt fuses first and immediately combines
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When you buy a hob that is accurately cut,

properly hardened and correctly ground, you

can feel sure of accurately cut worm wheels.

., ._V"-.v,.*^.T1KrSS3.iG,

HOB MANUFACTURE
Because of our long experience, coupled with the

aid of special hobbing machinery, we are able to fulfill

all of the above conditions and to quickly fill all orders

for Worm Hobs, either large or small.

The main characteristics of these hobs are their

accuracy, ability to stand up under heavy service and

the fact that they cut as freely and may be sharpened

in the same manner as formed cutters.

The illustration shows the comparison between a

small hob and a large one 25)s" in length, 15.4" m di-

ameter, 28" lead, 7 threads and 4" circular pitch.

The hobs are made with straight or taper holes,

right or left hand threads and with or without shanks.

We will gladly estimate and submit prices on Hobs if

yovL will submit blue prints of tbe work you wisH to do.

BROWN & SHARPE MFG. CO.
PROVIDENCE, R. I., U. S. A.
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with the chromium; if the metals are mixed In the proportion
of about three parts, by weight, of cobalt to one part of chro-
mium, a eutectic is formed, that is, an alloy having a lower
melting point than cobalt or chromium. The color of the al-

loy lies between that of steel and silver and is especially pleas-
ing in a bright light. It is readily polished, but requires
special treatment in order to develop its highest luster. The
most valuable property of this combination, however, is its

resistance to corrosion. It is equalled in this respect only
by gold and metals of the platinum group. It is attacked slowly
by cold hydrochloric acid, and somewhat vigorously by the
strong acid when heated. Momentary exposure, however, to
either dilute or strong hydrochloric acid has practically no
effect upon the metal. Fruit acids which quickly dim the
luster of ordinary cutlery do not tarnish the cobalt-chromium
alloy.

* * *

PERSONALS
T. Evans, for many years purchasing agent of the Cananea

Copper Co., has been appointed local manager of the Mine &
Smelters Supply Co.'s branch office at Denver.

C. M. Hamersly, formerly engineer with the Link Belt Co.,
Philadelphia, is now in charge of the Philadelphia office of the
Vandyck Churchill Co., 654 Bourse Building, Philadelphia, Pa.

George Gilmore, head of the safety department of the Trav-
elers' Insurance Co., New York, has been sent to Europe by
the New York State sub-committee on industrial accidents to
study the causes of industrial accidents in England, Germanv,
Prance and Switzerland.

G. A. Thompson, for a number of years special traveling
representative of the Lodge & Shipley Machine Tool Co.,
has entered the employ of that firm's Pittsburg agent, the
Brown & Zortman Machinery Co., as a general machine tool
salesman in the Pittsburg district.

Walter Cantelo has resigned his position as superintendent
of the Herreshoff Motor Co., of Detroit, Mich., in order to
enter into the employ of the American & British Mfg. Co. of
Bridgeport, Conn., as assistant general superintendent. Mr.
Cantelo was connected with this company before going to
Detroit nearly two years ago.

Frank Koester, of New York, in a paper presented before
the recent convention of the Society for the Promotion of
Engineering Education, held at Madison, 'U'is., discussed in
detail the educational system of the German Technical Uni-
versities. He also analyzed the conditions and standing of
the German engineers as compared with our own.

M. A. Beck, who was chief engineer of the Pawling &
Harnischfeger Co. for a number of years and who has been
closely connected with the design and manufacture of cranes,
machine tools, etc., for years, has allied himself with the
Toledo-Massillon Bridge Co., Toledo, Ohio, in the capacity of
consulting engineer and representative in the Milwaukee dis-
trict.

William J. A. Bailey, 32 Broadway, New York City, who
recently returned from a successful trip around the world,
representing a number of American manufacturers, is now
preparing for another business tour, and expects to leave this
country early in the Fall. He expects to be gone about a
year, visiting the leading commercial centers of the world, and
his trip will no doubt be of interest to manufacturers seeking
foreign trade.

Dr. William H. Tolraan, director of the American Museum
of Safety and chairman of the American Executive Commit-
tee of the International Committee of Social Insurance, has
been designated by the State Department at Washington
as a delegate on the part of the United States to the Interna-
tional Congress on Workmen's Insurance to be held at the
Hague, September 6-9. Among the questions to be discussed
are: the extension of social insurance to include other than
workmen, that is, small trades-people, shop keepers, and
farmers; provisions for widows and orphans by insurance; and
insurance against unemployment.

Prof. George I. Alden, treasurer of the Norton Co., Worces-
ter, Mass., returned, on July 29, from a short business trip to
England and Germany. The Norton Co. has established at
Wesserling, Germany, a plant for making abrasive wheels,
and Prof. Alden visited the new plant in the interests of the
firm with which he is officially connected. He was accom-
panied on his return voyage by Mr. Clayton O. Smith, chief
of the purchasing department for the Norton Grinding Co.
Mr. Smith was returning from a trip of about seven weeks'
duration to the Continent and to England, during which he
had visited the cities of London, Berlin and Paris, as well as
other cities in which are agencies and stores of the Norton
Grinding Co.

OBITUARIES
Albert H. Wheeler, president of the Standard Machinery

Co.. Mystic, Conn., died August 4.

Charles W. Fisher, a member of the W. P. Davis Machine
Co., Rochester, N. Y., died July 21 at his home in Rochester,
aged fifty-one years.

David Ranken, Jr., founder of the School of Jlechanical
Trades in St. Louis, which bears his name, died at Atlantic
City, N. J., August IS, aged seventy-four years.

Albert Spies, for several years editor of Cassier's Magazine,
and later proprietor and editor of the Foundry News (recently
founded), died at his home in Jersey City, N. J., August 16,
aged forty-eight years.

* * *

COMING EVENTS
Soptpmlicr 0-0.—Fiftff'ntli annii.il riinv.iiti"n ci{ the International

Association of Mnnicipal Elfctrici.'ins. KoilicstiT. X. Y.
Septf'nil>iM- I.j-IT.— Si'TOi-annual nii>i'ting of tln' National .\ssoclatlon

of Cotton Maniifnt'tun-rs. I'oitsmonth. .\. II.. Hotel Wontwoith. hcad-
quartprs. C. .T. II. Woodlniry. secretary. 4.5 ililli St., Boston. Mass.

October 0-12.— Second International Congress of Refrigeration.
Vienna, .Austria. For fuitlier information address Jlr. F. W. Pilsbury.
16f.O Monadnock Building. Cliicago. III.

October 10-14.—-Annual convention of the American Street and
Interurban Railway Associrtion. .\tlantic City. N. .1. II. C. Donecker.
secretary and treasurer, 20 West .lOth St., New YorK.

November 17-10.— Fourtb annual convention of the National So-
ciety (or the Promotion of Industrial Kducation. Boston. Mass. .V

feature of this convention will be a lecture on "Continu'Uion Scliools,"
by Dr. George Kersehensl.'iner, superintendent of sebciols, Munich,
German.v.

SOCIETIES AND COLLEGES
Eighteenth Axxr.ir, Catalogce, University of 1i>aiio, Moscow,

Idaho.

Yeap. Book of the Michican College of Mines, Houghton, Mich.
Frances H. Scott, secretary.

COLtMBIA U-NIVERSITV BfLI.ETIX OF IXFOR.MATinX OX SCHOOLS OP
MiXE.s, ExGiNEEiiixi; AXD CiiEMiSTRV, Xcw Y'ork. Frank D.
Fackenthal, secretary.

Bllletix of the TlNiVEitsiTY OF NEBRASKA. 4G2 pages, '>% X 8'/4

inches. Published by the University of Nebraska, Lincoln,
Xeb.

This bulletin is the fortieth annual general cat.ilogue of the uni-
versity, and contains a complete record for the year 1900-1010 and
announcements for 1010-1011. The courses of Instruction are outlined
and considerable general information regarding the university Is

given.

BCLLBTIX OF THE UNIVERSITY OF T'TAH. 2.SG pagCS, 5 X 7 '4 inches.
Published by the University of Utah, Salt Lake City, Utah.

This catalogue contains announcements for the year 1910-1011, to-

gether with 11 list of students for 1000-1010. It gives compli-te In-

formation regarding the university, its rules and regulations, courses,
fees and expenses.

.\MEriiCAX -ASSOCIATION FOR T.AROR Leoislatiox. Metropolitan
Tower, 1 .Madison .\ve., New York CIt.v. Papers read at th<' First
National ('onferenee on Industrial diseases, Chicago, .luue 10. 101(1.

This pamphlet of 02 pages, G -X inches, contains several important
papers relating to diseases prcvalint among industrial workers due to
their occupation.

.American -Association of Commerce ani> Tkake. Equitable Build-
ing, Friedrichstrasse .59-GO, Berlin. Gi-rmany. fonmled seven years ago
by -Americans, for the purpose of promoting .\meriean tradi^ with
Germany and German trade with tin- United States, calls the attention
of American business men, intending to do business In Germany. t<) the
facilities of the association. Infio-mation is given regarding Imsiness
conditions in Germany, and firms are actively assisted In finding agents
and establishing branches in Germany.

NEW BOOKS AND PAMPHLETS
TiTE Forests of .Alaska. P.y R. S. Kellogg. 24 pages. 6x0 inches.

Illustrated with maps and linU'tones. Published by the Depart-
ment of Agriculture, Washington, D. V.

The New York Improvement and Tinxel Extension of the Pkx.v-
SYLVANiA Railroad. :i\ pages, '>'/• x S inches. Illustrated. Pub-
lished by the Pennsylvania R. R. Co., Pliiladelphla, Pa.

Statistics of Railways in the Uniteii States for the Y'ear
Ending ,7fNE :;<>. lOOS. 000 pages. C, x inches. Published by
the Interstate Commerce Commission, Washington, D. C.

Bllletin of Revences and E.xpenses of Steam Roads in the
United States fiir the Month of -AI'Ril. 1010. 19 pages, OWj x
11 'i Inches. Published by the Interstate Commerce Commission,
Washington, D. C.

iNTERXATioxAL Uxiox OF THE -Americax Rei'iblics. Report of the
Director to the Fourth Pan-.American t'oiiference held at Buenos
-Aires. -Argentine Republic, .Tuly, 1010. 120 pages, G x Inches.
Published liy the International Bureau of the -American Republic,
Washington. D. C.

Engineering Record Directory. 131 pages, 4x7 inches. Published
b.v the Engineering Record, New Y'ork.

This is a directory of manufacturers of and dealers In engineers' and
contractors" machinery and supplies. The directory is not intended to
be a complete directory of the trade, the names listed being limited to
those concerns and individuals whose advertisements appeared in the
contractors" nunilier of the Engineering Record, -April 2, 1010.

Di.menstons of Pipe Fittings and A'alves. ."^O pages. 6x0 Inches.
Pulili,sbed by the National Book Co.. ("ollinwood, Ohio. I'rice
.'?0.7."i.

This book, which is now in its third edition, contains a collection of
such dimensions and Information as will enable the draftsman, en-
gineer or architect, to jilan installations inc-luding pipes, tittings and
valves. Some of the tables have bi-en taken wholly or in part front

trade catalogues and engineering publications, proper credit having
been given. -A great many of the tables have been obtained by actual
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Machinery
October, 1910

DESIGN OF AUTOMOBILE TRANSMISSION GEARS—

1

By M. TERRY-

\
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Fig, 1. Automobile Transmission Gear
Stub-tooth as a Cantilever

STRICTLY speaking, clutch, speed-changing mechanism,

nniversal joints, propeller shaft, differential, etc., have

equal legitimate rights to the term "transmission";

however, the term, as used at present, applies only to the

speed-changing device.

The first automobiles built lacked this important detail, and

the driver controlled the speed of his car by varying the speed

of its engine. To-day, transmission is an essential part of self-

propelled vehicles.

The sole object of

transmission is to

vary the relative

speeds of the pro-

peller and engine

shafts. In general,

this object is ac-

complished either
by means of fric-

tion disks or by a

set of gears of vary-

ing diameters. Of

the two. the gears

seem to have the

lion's share of the

field. The manner in which the gears are engaged to transmit

power is the distinguishing feature of the various gear trans-

missions. We have planetary, sliding-progressive, sliding-se-

lective, and non-sliding—each of them possessing advantages

and disadvantages over other types. In the present article the

author will attempt to discuss a few of the main principles

common to all gear transmissions. >

With the data that a transmission designer is usually given,

he first has to fii.d the ratio of the various gears, their pitch

and their face, and it usually takes a great deal of figuring

and judgment to arrive at suitable proportions. As a matter

of fact, judgment based on experience is of far greater im-

portance than all the formulas in textbooks on machine de-

sign. The following incident may be of interest to those who
are inclined to doubt this statement.

A certain firm was lately marketing an up-to-date car which

sold largely on its mechanical merits. The car had a clutch

of the disk type. A short time ago the firm decided to try out

a cone clutch. Accordingly, one completely interchangeable

with the disk clutch was built and installed in a test car.

"Personal element" was practically eliminated; both clutches

were designed by the same man, built in the same shops, and

installed in like cars with like engines and transmissions.

In its first trial the cone clutch completely demolished the

transmission which had never given any sign of trouble w-ith

the disk clutch. It is beyond the scope of this article to dis-

cuss the relative merits of the two clutches; the fact Is merely

stated to demonstrate the existence of one important element

not subject to calculations—namely, shocks. A transmission

suitable for a six-cylinder engine, may cause trouble on a four-

cylinder and be a complete failure on a two-cylinder, the horse-

power and the revolutions per minute of the three engines be-

ing precisely the same.

However good a designer's judgment may be. he must seek

confirmation of his guess in figures. This becomes absolutely

necessary when the horsepower of the car rises above 40, and

in special racing cars where horsepower may vary anywhere

from 80 to 225, the calculations are to be relied on in prefer-

ence to the judgment.

The well-known and largely-used Lewis formula for gears

W ^s p f II

cannot be applied to transmission gears, for the reason that

automobile practice brought out a new type of gears called

stub-tooth. Thus, an S-10 pitch stub-tooth gear is one whose

diametral pitch is 8 but whose addendum and dedendum are

those of the regular lOpitch gear. This combination gives a

decidedly stronger tooth, for, considering each tooth as a canti-

lever, it is clear that for the same allowable stress the shorter

tooth can transmit more power.

In the above formula

Tl'^load transmitted by the teeth, in pounds,

s = safe working stress of the material,

p=: circular pitch,

/=face, in inches,

2/^ a factor depending on the form and number of teeth.

The existing tables for different values of y cannot be ap-

plied to stub-teeth. In the absence of better formulas, the

author prepared a table for the factor y, which in connection

with the Lewis formula seems to give satisfactory results.

The derivation of this table is rather simple. Considering

each tooth as a cantilever the following formula can be ap-

plied:

sfH--
Wl=

G

where 11'. s and / have the same meaning as in the Lewis

formula, and 1 and H are clear from Fig. 1.

By changing from the regular 20-degree involute tooth to the

Machhury.y. Y,

Fig, 2. Typical Automobile Transmission Gear of Sliding-selective Type

20-degree involute stub the only values affected are those of 11'

and /. (H is slightly affected, too, but it can be neglected.)

Since W varies inversely as /, it is clear that the load-carrying

capacity of a 6-8 pitch stub-tooth is to an ordinary tl-pltoh

tooth as 8; 6. Likewise:

W of .=>-" pitch stub-tooth
- =^—, etc.

•-Address: 302 Williams St.. I'lint. Mich.

W of 5 pitch tooth 6

The following pitches are commonly used in automobile

work: 4-5, 5-7, 6-8, 7-9 and 8-10—all 20-degree involute. Tak-

ing the values assigned by Lewis to y (Kent's Mechanical En-

gineers' Pocket-Book, p. 901 and Machi.nehy's Data Sheet No.

22, July, 1903), and multiplying them by the ratio of the levers,

we obtain the following table:
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TABLE I. VALUES OK y FOR STUB-TEETH

20 Involute Stub-tooth-Pitch

No. of
Teeth

1

4-5 5-7 6-8 7-9 8-10

13 .097 .109 .104 .100 .097
13 .104 .116 .110 .106 .104
14 .110 .123 .117 ! .113 .110
1--) .115 .129 .132 .118 .115
16 .117 .131 .135 .121 .117
17 .120 .134 .128 .133 .130
1!^ .123 .137 .130 .136 .132
19 .125 .140 .133 .138 .125
20 .127 .143 .136 .131 .137
31 .130 .145 .138 .134 .130
33 .132 .148 .141 .136 . 132
35 .135 .151 .144 .139 .135
37 .139 .155 .148 .143 .139
30 .143 .159 .153 .146 .143
34 .147 .165 .157 .152 .147
38 .153 .171 .162 .157 .152
43 .157 .176 .168 .163 .157
51) .162 .182 .173 .167 .162
00 .167 .187 .178 .173 .167
75 .173 .193 .184 .177 .172

100 .177 .199 .189 .183 .177
150 .183 .304 .194 .188 .183
300 .187 .210 .200 .193 .187
Rack .192 .316 ! .305 .198 .192

TJie value of TF.—To obtain the value of W, the following

formula is commonly used:

H. P.

PR= 63,024 =T=z torque
R. P. M.

where P^ tangential force, /f= pitch radius of the gear.

In attempting to design gears that will stand up to the

worst conditions of service, a designer invariabl.v chooses the

maximum horsepower and the corresponding revolutions per
minute. While the error may not be great, the idea is er-

roneous, for the maximum torque does not occur at the maxi-
mum horsepower.

To obtain the maximum torque, an actual engine test is

necessary. The data required are only those of horsepower
and revolutions per minute, and from these a torque curve
may be readily plotted. Having found the maximum torque,

the value of P is obtained by dividing the torque by 7>'.

T
P=—

R
As there are always two pairs of teeth in mesh, W is never

equal to P.

W= K P, where K may vary from y, to 1. In accurately cut

automobile gears K may be safely assumed not to exceed O.fi.

Lfiik of kiiotch'dge of thr value of s.—The material com-
monly used for transmission gears is 3 1/2 per cent nickel-

Macliiiterif.y. Y,

Fig. 3. Forces Acting in Gears

Steel alloy. As the horsepower of the car increases, chrome-
nickel and chrome-vanadium steels are resorted to. These
alloy steels possess high elastic limits, which are raised still

higher by the special heat-treating methods to which all fin-

ished gears are subjected. The elastic limits of these heat-

treated materials are well known, and by selecting the proper
factor of safety, the value of s is readily obtained. This meth-
od, however, takes no account of the speed at which the gears

are run. What is sadly needed at the present moment is a set

of reliable tables of safe stresses for these alloy steels when
run at speeds varying from 500 to 3000 feet per minute.
The lack of information on this point is, however, made up as

explained later.

iSolving for f.—All factors involved in the Lewis formula
are now either known or assumed; it remains to solve for /

—face of gears. For obvious reasons, designers concentrate

—4 \ 4' A~ -^ ^

1

L " M
/i\.

\-. Mo=2ySO'
^

"^\^
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'
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Fig. 4. Bending Moments in Transmission Sbatts for Intermediate,
Slow Speed and Reverse

tneir attention on the slow gear. Although the reverse gear

is usually subjected to a somewhat greater stress than the slow

gear, it can be neglected, for it is used but seldom, and then

only for short periods of time.

The required width of the slow gear being found, the rest

are made of the same width. At first glance this may seem to

be inconsistent with principles of good design, but a little

thought will show that there is a good reason back of it.

While the pressure on the teeth of the slow gear is con-

siderably greater than that on other gears, its peripheral speed

is smaller in the same proportion. The safe unit stress for a

given material drops off very rapidly with increase of speed.
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Ihus the practice of making all gears of the same width seems

to compensate for their great range of speed.

Factor of Safety

What is the proper factor of safety for transmission gears?

The author is inclined to believe that a factor of 4, when

used in connection with the Lewis formula, will give satisfac-

tory results. He realizes that this factor is altogether too

low, and from certain data at his disposal he is positive that

the actual, existing factor of safety is much higher. The

trouble lies with the Lewis formula. As stated before, it is

used for want of a better one. Nevertheless, it can be success-

fully applied when proper values are assigned to various con-

-iH—

SQUARE SHAFT

^m:hiiiery.y. ¥.

Fig. 5. Square Shaft and Sliding Gear used in Common Types
of Transmissions

stants. When ihousands of transmissions of various types

give satisfactory service, and the rare cases of their break-

down and invariably due to the driver's carelessness in shift-

ing gears and engaging the clutch, it may be assumed that

they are reasonably safe. These gears when analyzed by

means of the Lewis formula seem to have a stress equal to

about one-fourth the elastic limit; hence, the conclusion re-

garding the factor of safety.

A problem taken from actual practice and completely worked

out will serve to illustrate the principles involved in calculat-

ing gears, shafts, bearings, etc.

Specifications are as follows:

ilaximum torque is developed at 12u0 R. P. M.

Corresponding H. P. = 32.

Engine: 4-cylinder; 4i,2incli bore; 5-iuch stroke.

Clutch ; Cone type.

Type of transmission: Sliding-selective.

Speeds required: Three forward and a reverse. High speed

obtained by direct drive; intermediate speed ^65-70 per cent

of the high speed; slow speed = about 30 per cent of the high

speed.

Gears to be of 6-S pitch, unless inconsistent w'ith the re-

quirements of strength.

JIaterial for gears: 3 1/2 per cent nickel steel.

Gears

The first thing to do is to find suitable pitch diameters (or

number of teeth) that will give the desii'able speed ratios.

By a cut-and-try method we obtain the number of teeth for

each gear as indicated in Pig. 2.

18 28

Intermediate speed=— X —= 66V> per cent of high speed.

33 23
IS 18

Slow speeds— X —= 29.8 per cent of high speed.

33 33
32

Torque on J. = 63,024 X = 1680 inch-pounds.
1200

33

Torque on B tand consequently on D)=16S0X — ^3080
IS

inch-pounds =; T.

Since the pressure on the pitch lines of gears D and H is

the same, our calculations must be based on D since by virtue

of having fewer teeth than H. it is the weaker of the two.

(Consult Table I.)

The radius of D -

18

X—= l^i
6

inch =: H

T 3080
P =:— =: = 2050 pounds

R 1.0

If= 0.6 X 2050 = 1230 pounds.

2/= 0.130.

P =—
6

85,000
: 21,250 pounds.

The elastic limit of heat-treated 3 1/2 per cent nickel steel is

in the neighborhood of 85,000 pounds; factor of safety= 4.

W^spfy
Transposing

W 1230
: 0.85 inch./= =

spy 21,250 X 7r/6 X 13/100

Therefore all gears are made %-inch wide.

By making due allowances for clearances between the gears

and the probable width of the ball bearings on which the shafts

are to be mounted, the distance between the points of sup-

port is practically settled.

Both shafts are subject simultaneously to twisting and bend-

ing moments.

In Fig. 3, P stands for tangential pressure. The path of con-

tact and direction of pressure are represented by the line X Y
which passes through the point of contact of the pitch circles

and makes an angle of 20 degrees with P. The total pressure F
along this line is the geometrical sum of tangential pressure

P and radial pr^^ssure R. P and R being at right angles to each

other. Their resultant F is the hypothenuse of a right-angle

triangle. Expressed in terms of P

P P
— =: cos 20 degrees ; F=
F cos 20 degrees.

By introducing at (center of the gear B) two equal and

opposite forces each equal to F and parallel to it, the balance

of forces is not disturbed. But F at C and — r at O form a

couple or moment whose arm is L.

This moment produces rotation of the gear B against re-

SPLINE SHAFT

SLOI\G GEAR
JIachniery.y. Y

Pig. 6. Splined Shaft and Sliding Gear used in High-grade Transmission

sistance offered at the other end of the shaft, thus tending to

twist the shaft.

The twisting moment =:Mj =F x L.

L is at right angles to XT, thus making 20 degrees with r;

therefore,

L= r cos 20 degrees.

P
m^ ^F X L= X r cos 20 degrees= Pr,

cos 20 degrees

i. e., twisting moment on the shaft = torque on the gear.

The force -j- F a.t produces a bending moment on the shaft

and puts pressure on the bearings. The magnitude of this

pressure as well as of the bending moment depends on the dis-

tance of the particular gear from the bearings.
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Sliding- Gear Shaft

High speed.—Since the high speed is obtained by a direct

or through drive the shaft is subject only to a twisting mo-

ment numerically equal to that of the engine shaft or gear C.

Twisting moment :^M^ = 1680 inch-pounds.

Bending moment ^J/^ ^0.
Pressure at L and M= 0.

33

Intermediate speed.—Twisting moment ^iii ^1680 X — X
IS

TABLE II. TWISTING AND BENDINO MOMENTS AND TANGENTIAL
PRESSURES IN TRANSMISSION

23

28

-^ 2530 inch-pounds.

23 23

Radius of gear G=% X —=— inch.

6 12

12

Tangential pressure on pitch line = 2530 x — ^1320 pounds.
23

Total pressure (combined tangential and radial) =F=
P 1320

: 14115 pounds.
cos 20 degrees 0.93969

4 5/16
Pressure at If ^1405 X ^713 pounds.

Pressure at L ^ 1405 — 713 = 692 pounds.

Maximum bending moment = M,., = 692 X 4 5/16 = 2980

inch-pounds. (See Fig. 4.)

The twisting and bending moments are combined according

to the following formula:

Tb = il/e + V -Mb ' Mr • ( Unwin's Machine Design, Part I,

p. 268) where T^ is the equivalent twisting moment. It is the

theoretical twisting moment whose straining action is equiva-

lent to that of the existing bending and twisting moments.

Tf.= 2980 + / 2980= + 2530== 6980 inch-pounds.

33 33

Hlow Speed.—Twisting moment ^ .1/ , =1680 X — X —

^

IS 18

5650 inch-pounds.

33
Radius of gear H= %• x — ^2 3/4 inches

6

Tangential pressure on pitch line = 5650 -h 2 3/4 = 2055

pounds.

2055
Total pressure ^2190 pounds.

0.93969

5 7/16
Pressure at M= 2190 x = 1400 pounds.

8V,

Pressure at L= 2190 — 1400 = 790 pounds.

Maximum bending moment =: 1400 x 3 1/16 = 4290 inch-

pounds.

Ts = 4290 + i' 4290^ + 5650= = 11,390 inch-pounds.

33 33
Reverse.—Twisting moment = J/t = 1680 x — X — =

18 14
7260 Inch-pounds.

Radius of gear if^ 2 3/4 inch.

7260
Tangential pressure ^2640 pounds.

2.75

2640
Total pressure

;

0.93969

-=2810 pounds.

7 7/16
Pressure at J/^ 2810 x =2460 pounds.

8%
Pressure at L= 2810— 2460 = 350 pounds.

Maximum bending moment = 2460 x 1 1/16 =
2610 inch-pounds.

2'^= 2610 + y^ 2610' + 7260== 10,325 inch-pounds.

The results of all these calculations are tabulated in Table
IT for future reference.

Speed Mt in inch-

pounds
Mjt in inch-

pounds
Te in inch-

pounds
Pressure at
L, pounds

Pressure at
M. pounds^

High
Intermediate
Slow
Reverse

1,680
2,530
5,650
7,260

2,980
4,290
2,610

1,680
6.980

11,390
10,325

(1

692 713
790 1,400
350 2,460

Square and Spline Shafts

Sliding gear shafts are made in two varieties: square and
spline (Figs. 5 and 6). The latter is usually met with on
higher grade cars. Being the more expensive of the two to
produce, it constitutes an important •talking point" tor the
salesman. The buyer of a high-grade car, forever anxious to

get his money's worth and fully alive to the costly feature of

the spline shaft, invariably expects to find one on his car.

In what follows the author will attempt to present the case
of both shafts from the designer's point of view.

Any automobile transmission is as compact a piece of mech-
anism as can be made consistent with requirements of strength.

The amount of metal that can be removed from sliding gears

to make room for the shaft is naturally limited. The ques-

tion, then, is: Which shaft is the stronger for a given avail-

able space?

So far as space is concerned the square and spline shafts

shown in Figs. 5 and 6 are alike.

The polar moment of inertia of the spline shaft =0.860, ap-

proximately.

The polar moment of inertia of the square shaft ^830. ap-

proximately.

Of the two. then, the spline shaft seems to be the stronger.

On the other hand, while the square shaft is subject to bending

and twisting alone, the spline shaft is subject to an additional

stress, namely, shear on the keys.

The spline shaft possesses a few other disadvantages which
must be considered. It has sharp corners which are unde-

sirable in the hardening process. It can be ground on the out-

side of the keys only. Since the flanks of the keys are merely

machined and the keys are liable to warp in hardening, the

fit of the spline shaft js by no means as good as the one that

can be obtained with the square shaft whose broad faces can

be ground to one-thousandth of an inch. Other things being

equal, shocks are more injurious to parts having "play" rather

than to those having a nice fit.

To overcome this objection, some makers resort to inserted

keys (as shown dotted in Fig. 6(, but this at once reduces the

strength of the spline shaft below that of the square. It is

rather hard to make a comparison of the two shaft-s. In the

author's opinion it is a case of "six of one and half-a-dozen of

the other."
« * *

DURALUMIN, NEW ALUMINUM ALLOY

Duralumin is a new alloy of aluminum discovered by H. B.

Weeks, head chemist at Vicker's Sons and Maxim's Works,

Barrow, England. The alloy is described as a little heavier

than pure aluminum, but as strong as steel. The firm is

building new works at Birmingham for the purpose of man-

ufacturing the metal, which has been patented throughout

the world. Mr. Weeks declares that his alloy can be rolled,

drawn, stamped, extended or forged at suitable temperatures,

and that it is much less easily corroded than other aluminum

alloys, and possesses such valuable properties that the firm

thinks there is bound to be a large demand for it. It is

only one-third the weight of brass, and the purposes for

which it can be used are, it is said, practically unlimited.

It is stated that the American Society of Swedish Engi-

neers intends to raise a monument with inscription on the

place where John Ericsson's house in New York was situated.

It is intended to unveil the monument on November 23. the

anniversary T)f John Ericsson's arrival in New York.

i
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INTERCHANGEABLE INVOLUTE GEARING*
By WII.FRED LEWIS

After a more or less unsatisfactory experience with cycloidal

gearing, I investigated about twenty-five years ago the sub-

ject of involute gearing with the object of determining upon

a system for the firm of Wni. Sellers & Co., Inc., with which I

was then connected. The conditions imposed called for a sys-

tem applicable to any number of teeth between a 12-toothed

pinion and a rack, without change in the Sellers addendum

which had always been made 0.3-pitch for the cycloidal teeth

hitherto used almost exclusively by them.

[ found that the involute forms then in vogue were con-

fined to obliquities of 14 Vi degrees and 15 degrees with an

addendum equal to the modulus, or about O.o2-pitch. This

long addendum with such small obliquities naturally gave rise

to interference between racks and pinions of less than 30

teeth, and rather than modify the involute form I finally

recommended the adoption of a pressure angle of 20 degrees.

At the same time, I was well aware of the fact that even this

obliquity was not sufficient to prevent interference between

a 12-toothed pinion and a rack, but for such pinions and

gears of 60 teeth or less, with w-hich they are commonly en-

gaged, I believed the interference would not be noticeable in

practice. I was strongly tempted to go further and fix upon

Fig. 1. Gear Testing Machine to be used for Testing for
Noise and Durability

an obliquity of 22 li degrees, but 20 degrees then appeared such

a radical departure from common usage that the advantages of

the greater angle were dismissed as being possibly more

theoretical than real.

The 20-degree system with an addendum of 0.3-pitch has

now been in use by Wm. Sellers & Co. for twenty-five years

and has given satisfaction in a general w-ay, although the in-

terference referred to has been more or less noticeable on 12-

toothed pinions. I reviewed this matter ten years ago in a

paper read before the Engineers' Club of Philadelphia, advo-

cating an obliquity of 221-; degrees, and suggested as a much-

needed reform in engineering practice the consideration of

uniformity in interchangeable gearing. I then pointed to the

action of the Franklin Institute more than thirty years earlier,

which inaugurated a standard system of screw threads, and

expressed the hope that by the interchange of opinions an

agreement among engineers might be reached leading to the

gradual disappearance of needless diversity in the forms of

gear teeth.

Xothing in this direction had been done, however, when
the subject of interchangeable involute gear-tooth systems

was brought to the attention of the American Society of Me-

- -Vbstract of paper presontod at .loint meeting of American Society
of Mechanical Enffinoors -and Institution of llechanical Engineers,
.luly 20-29, 1910.

This paper was prepared at the request of the meetings committee
of the A. S. M. E. as a contribution by Mi-. Lewis, and is not to

IfO considered as an expression of the opinions of the other mem-
l:ers of tho conimitteo.

—

Editor.

chanical Engineers in a paper by Mr. Ralph E. Flanders, pre-

sented in December, 1908.* A number of systems in general

use were analyzed and their merits discussed from various

points of view and the desire expressed that the council of the

society be petitioned to api)oint a committee to investigate the

subject of interchangeable involute gearing and, if found

desirable, to recommend a standard or standards.

In answer to this petition the council voted in January,

190U, that the president appoint a committee of five membersf
to formulate standards for involute geais and present the

Fig. 2. View of Gear Testing Machine sho^ring Pivoted Frame
and Spring for Measuring Thrust

same to the council. Without anticipating in any way the

conclusions of this committee yet to be formulated, if indeed

an agreement be possible, I believe it will be helpful to give

publicity to the line of investigation upon which we have

embarked and thus obtain the benefit of such criticism or

encouragement as it may provoke.

As pointed out in Mr. Flanders' paper and as mentioned

Machineru.X- V.

Fig, 3. Showing Construction of Spring Load Mechanism

repeatedly by our correspondents, the most desirable quality

in gearing and the one by which it is almost universally

• .See Machinery. .January, 1909.

t Wilfred Lewis, Philadelphia ; Hugo Bilgram, Philadelphia ; E. It.

Fellows, Springfield, Vt. ; C. K. fiabriel, Brooklyn; Gaetano Lanza.
Boston.
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judged, is quietness and smoothness of running. Next to this

comes strength, durability and permanence of form, and upon
the last, of course, depend continued quietness and smoothness
of action. Friction and journal pressure are of less import-

22K INVOLUTE TEETH
ADDENDUM % MODULE .278 PrTCH

DEDENOUM 1 MODULE .318 PITCH

20 INVOLUTE STUB TEETH
ADDENDUM = ^ MODULE =.24 PITCH
DEDENDUM= .91 " =.29 PITCH

60 TEETH

14X INVOLUTE TEETH MODIFIED
-

1 MODULE =. 3t3 PITCH

: t.07B ' =.343 PITCH

^fac^!i>lf^rlJ.x. y

Fig. 4. Gear Types to be tested

ance, but still worth considering, and before reaching any con-

clusions from theoretical considerations alone, we propose to

determine if possible, in a practical way, the relative advan-
tages of some of the systems in common use and, with these,

other systems to which we are disposed to give favorable con-

sideration.

Prof. Webb, of Stevens Institute of Technology, has sug-

gested the possibility of so dividing one of the pair of spur

Fig. 5. Bilgram System ; Pinion with Undercut Teeth

gears to be tested as to make the load on the teeth self-con-

tained. The apparatus which we have designed embodies this

idea, thus making it possible to run gears under heavy loads

at high speeds with a very small consumption of power. We
have also provided in our apparatus for an adjustment of cen-

ter distance and means to measure the thrust between centers
while the gears are running. Of course, the thrust between
centers can be estimated very closely for involute gears from

the pressure angle on the teeth, but we anticipate results some-
what in excess of this on account of the excess in friction of

approach over that of recess, and, if any but involute gears
are tested, it will also be interesting to compute from ex-

perimental data the effective obliquities of other systems.

We propose to determine the friction loss under various
speeds and pressures for wheels and pinions cut to the Brown
& Sharpe 14ii-degree standard, the 2n-degree stub tooth and
a 2214-degree tooth with addendum of % module or about
0.278 pitch. These gears will be tested at normal center dis-

tance, and also at distances about 1 per cent or 2 per cent of

the pitch greater or less than this, and an effort will be made
to record graphically the noise produced under these different

conditions.

We believe that accuracy and permanence of form can thus
be given their proper influence on the reduction of noise. It

may take some time to determine the effect of wear, but from
the method of loading the teeth and the small amount of

power consumed, some indication of the tendency of wear can

be obtained. All gears tend to wear out of shape, and involute

gears more so than cycloidal, but we recognize as a possibility

that this tendency may be checked by the deformation itself

and also that the loss in friction at different parts of a gear

tooth is practically incalculable on account of the variations in

friction for different velocities of sliding. The experiments

we propose should therefore give information \inobtainable in

any other way and throw a flood of light on the problem in

hand.

The apparatus to be used by Messrs. Green and Doble, of the

Massachusetts Institute of Technology, in making these ex-

I

Fig. 6. BUgram System : Pinions w^th Increased Addenda In
Mesh xtTlth Gear

periments is shown by the half-tones, Fig. 1 and Fig. 2,. and
the line drawing. Fig. 3, which gives some of the principal

dimensions and shows the knife-edges on which the machine

rests. The machine consists of a frame A designed to carry

a pinion shaft in roller bearings at one end, and a frame B
pivoted to it and designed to carry the gear wheels U' engag-

ing with a wide-faced pinion P on the pinion shaft. The frame

B is held to the frame A at its outer end by an adjustable

clamping bolt C, and provision is made to measure the thrust

on centers by means of the spring D acting between the frame

A and an adjustable abutment on the frame B. The gear

wheels to be tested consist of a central gear with a wide face

and two side gears with narrow faces. The central gear car-

ries two heavy cross pins G. which pass through clearance

holes in the side gears, and the side gears carry two heavy

pins H. which pass through clearance holes in the central gear.

Between the projecting ends of these pins G and H. heavy

helical springs S are inserted, upon which pressure can be ap-

plied by means of the set-screws A".

The pressure of these four springs S is resisted by the gear

teeth, the middle gear pressing against one side of the pinion

teeth and the side gears pressing against the other side. The

pinion thus becomes simultaneously a driver and a driven

gear and the power required to turn it when loaded in this
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way is ouly that required to overcome the friction of the teeth

and whatever resistance there may be in the gear Journals.

The latter presumably is very small indeed, but provision

has been made to measure it by substituting plain cylinders

without teeth for the gears and pinion, and running these

under the same journal pressures. By deducting the resist-

ance due to journals from the total resistance with running

gears, the friction of the teeth alone can be determined.

In operation this machine is driven by an extension to the

pinion shaft, carried to bearings several feet distant to permit

of ample flexibility. The knife-edge directly beneath the

pinion rests upon a permanent support, and the other knife-

edge is carried upon the platform of a small platform scales.

The driving moment in the pinion shaft will therefore be meas-

ured by the scale reading at the end of an arm 20 inches long,

and by reversing the direction of motion given to the pinion

shaft the effect of any initial lateral strain in the driving

shaft can be eliminated.

Pig. 4 illustrates three types of gearing to be tested, and,

with these, other types may be included later on.

Figs. 5, 6 and 7 illustrate a group of involute gears designed

by Mr. Bilgram to engage a rack of 15-degree obliquity, and

to demonstrate the possibility of using pinions of ten or even

nine teeth with such a rack, provided the addendum can be

varied. Without wishing to advocate the use of a variable

addendum in interchangeable gearing, it is interesting to note

the possibility of making a tentative solution of the problem

in this way. A set of these gears has kindly been furnished

Fig. 7. Bilgram System : Pinions with Increased Addenda in
Mesli witli Rack

by Mr. Bilgram for making a comparative test. He has also

made a set of models from which the figures have been photo-

graphed, and, referring to them, he gives the following expla-

nation ;

"While the involute system of gearing has decided advan-

tages over any other, it has the one disadvantage that the faces

of the teeth of wheels come into interference with the flanks

of pinions, if the latter have a comparatively small number of

teeth. Unless the flanks of the latter are undercut, the teeth

will interlock or at least mesh improperly.

"In making a single pair of wheels, a remedy can readily

be applied. There are two ways in which interference can be

avoided, namely, either by increasing the angle of pressure or

by shortening the addendum of the wheel. If the latter meth-

od is chosen and it is desired not to reduce the working depth

of the teeth, it is necessary to add to the addendum of the

pinion the amount taken from the addendum of the wheel.

"This latter method is out of the question when the problem

is given to make an interchangeable set of spur wheels from

a rack down to a 12-tooth pinion. This problem may be solved

by a combination of both remedies alluded to."

The method consists of making racks and larger wheels with

ndrmal addendum, but increasing the addendum of pinions

just enough to prevent the rack tooth from interfering with

the flank. The samples presented (Figs. 5 to 7)' consist of a

36-toothed wheel W or a rack I! with angle of pressure of 15

degrees and addendum ('(iiuil to the modulus. The 12-tooth

pinion .1, generated by a rack corresponding to rack R, shows
the undercutting thereby produced. Obviously this pinion will

not work, as so much of the involute is cut away that the path

of contact is materially less than one pitch. But there are

also shown pinions of twelve, ten and nine teeth, made with
increased addenda. These were generated by a rack like R,

but with a somewhat greater addendum than that used in

generating the wheel W and a somewhat greater cutting depth.

If these pinions are then mated with wheels of a large number
of teeth, they will not enter as far as with pinions of an
equal number of teeth, thus having a slightly less working
depth.

On this plan may be based a system of involute gearing with

a working depth of twice the modulus, and with a moderate
pressure angle, 15 degrees in the samples submitted. Pinions
of a small number of teeth will have an increased addendum,
but a theoretically correct action is maintained. The pinion

teeth have a wide base and are strong. One disadvantage in

those cases in which pinions with less than about 24 teeth are
embraced, is that the center distance is greater than that com-
puted by the usual rule from the modulus and the number of

teeth of the meshing wheels. Moreover, pinions will not have
the full working depth when meshing with large wheels or

with racks, but even in the case of a 10-tooth pinion meshing
with a rack, the path of contact exceeds one pitch so that at

least for a portion of the action two teeth will be in contact

simultaneously.

The plan proposed by Mr. Fellows is to use an involute with
an angle of pressure of 20 degrees and to reduce the addendum
to % of the modulus. Such teeth are known as "stub teeth."

By this method interference in case of a rack gearing with a
12-tooth pinion is just avoided and in the case of two 12-tooth

pinions meshing with each other the path of contact is equal

to about fi/s of the pitch. Mr. Gabriel prefers the 14V2-degree

standard of the Brown & Sharpe Mfg. Co. The system which
I propose is that of a pressure angle of 22% degrees and an
addendum of % of the modulus.

I believe that an interchangeable system of involute gear-

ing, to be of the greatest value, should extend from a 12-tooth

pinion to a rack, and in the selection of gears to be tested

we have chosen a 12-tooth pinion engaging a 60-tooth wheel.

The maximum reduction with the maximum strength in a

limited space is the problem in gearing that generally con-

fronts the engineer and a ratio of five to one is very often as

much as he can realize without sacrificing too much strength.

I recognize, of course, that the adoption of a larger number
of teeth in the smallest allowable pinion overcomes some dif-

ficulties, and that this may be a debatable point, but I do not

think any system of interchangeable gearing will be satisfac-

tory which does not include pinions of twelve teeth.

* * *

VOLUME OP SALES IN THE ELECTRICAL INDUSTRY
The Wall Street Journal estimates the gross sales of the five

largest electrical companies for 1910, as follows:

General Electric $70,000,000
Western Electric 61,000,000
AUgemeine Elektricltats Gesellschaft 55,000,000
Siemens & Halske 50,000,000
Westinghouse 30,000,000

The following table, which gives the gross sales of the

three largest American companies for the last five years,

brings out their relative positions in the electrical industry:

General Western Westing-
Electric Electric house

1909 . $52,000,000 $46,000,000 $29,000,000
190S 44,000,000 32,000,000 21,000,000
1907 71,000.000 53,000,000 22,000,000
1906 60,000,000 69,000,000 33,000,000
1905 43,000,000 44,000,000 24,000,000

Total.. . $270,000,000 $244,000,000 $129,000,000

It is stated that the Western Electric Co., Hawthorne, 111,,

uses, in a single year, about one ton of platinum in the manu-
facture of telephone apparatus. Platinum costs 30 per cent

more than pure gold.
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MAKING AUTOMOBILE RADIATORS
By ETHAN VIALL»

There are a great number of forms and types of radiators

of the kind used for cooling the water in automobile and air-

in Fig. 1. These radiators are manufactured by the Detroit

Radiator Co., Detroit, Michigan, which has a capacity of 200

radiators a day, and it is through the courtesy of Mr. C. F.

Patterson and Mr. R. L. Frost, and the personal assistance of

.Mr. Beardsley, that the accompanying photographs were ob-

/i'Aznmr.pyfl y

Fig. 1. Three l-'ocms .if l:t\<liai'ns ol thn .Suim,- I > pe The Mi.Mle une is

Duplicate of tlie ones used on the Curtiss Aeroplanes
Fig. 2. Extremes in Radiator Sizes a Model, a Traction EnKiue

Radiator and an Automobile Radiator

ship engines, and while this article will give in detail the tained. Fig. 2 shows the range of sizes that are turned out,

manufacturing steps necessary in the building of radiators of the radiator on the right being a regular automobile radiator.

Fig. 3. Special Automatic Machine lor I >

Shearing off the i-ias

r;^ i'unchlng and -: <:>t ! uhiii;; uscl In Hiidiator
CuL.structlon

the perforated fin-andtube type, reference will merely be made the middle one a special radiator for a traction motor, and

to the various shapes and forms of this type. the tiny one at the man's feet, a model.

Fig. 5. Edg-e Turning- Rolls used on the Auto-
matic Machine for Edging the Fin Strips

Fig, 6. The Perforating. Feeding and Shearing
Mechanism of the Automatic Machine

Fig. 7- Sawing the Tubing to Specified Lengths
with a Small Saw

In order that the reader may have a clear idea of the type

of radiator that is under discussion, three forms are shown

* Associate Kditor of Maciiixi:i!V.

As can be seen from the half-tones just referred to, the cool-

ing surface of the radiators consists of thin perforated strips of

copper or brass through which are thrust small tubes carrying
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Fig S. Beveling the Ends of the Tubes
I'll,' !'. Tinning the Tubes

Fig, 10, The "Nests" used while putting the Tubes into the Fins Fig, 11 Soldering on the Ends

Fig. 12, Fusing the Solder-coveved Tubes with the Fins Fig. 13. Fitting and Soldering on the "Water Tanks

Fig. 14. Testing, and Soldering the Leaks Fig. 15, Straightening the Fins
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the water, these tubes being connected to tanks at both ends.

Edging, Punching and Shearing the Fins

The cooling strips, or fins, as they are called, are made by
running a band of brass through a specially built automatic

the body of Ihe strip. The perforating, feeding and cutting-off

mechanism is shown in Fig. 6. After the strip passes under
the battery of punches A. it is drawn along by the feed wheel
B which has pins in its periphery to engage the holes punched
in the strip, the strip being held to the rim of the feed-

Fig. 16. Lintog up the Pms by Melting the Solder with a Gas Blow-torch F,g ,7 gpraying the Paint over the Fine and Tubes

machine which doubles over each edge of the band, punches wheel by the spring-fingers C. As the required length is fed
the holes for the water tubes, and cuts the strips into the re- out, it Is cut oft by the shear D. which is tripped by the ac-
quired lengths. A general view of the machine is given in tion of the ratchet wheel E. Various lengths may be shearedI~^^UM^^^^H

'^^t^^^^^^
^^^^HlEK^^^I
^^H
^^m "l^b^l1

^^^^^^L- ~ i^^^^B m
1Wm. "^ HULiar"J^9-W7!^;«

Pig, 18. Wiping the Surplus Paint off the Frame

Fig. 3, and in Fig. 5 the mechanism used to double over

the edges is shown. As the engraving shows, the turning de-

vice consists of a box or forming die into which is set a

series of rolls, the first roll being straight. The second roll

has ends beveled to 45 degrees, and presses the strip down

Fig 19. Packing and Shipping

off by using different sized ratchet wheels. A section of one

of the punched fins is shown at F.

Preparing the Tubes

Both seamless and hard soldered brass or copper tubing

» j^ater—

{

^' ^'

"^MHHH^^^ ''''

Fig. 20. Making the Bottom Water Tanks out of Sheet Brass

into the die channel, bending the edges of the strip to cor-

respond to the bevel on the ends of the roll. The third

roll is straight, but short enough to bring the edges of the

strip up square. The fourth roll is like a common thread

spool, with beveled flanges on each end which roll the edges

irward 45 degrees, while the last roll flattens them down onto

Fig. 21. Scraping the Soldered Joints of a Made-up Frame

is used in the radiators, the tubing coming in long bundles

as shown in Fig. 4. Whether copper or brass, seamless or

soldered tubing is used depends on the specifications and
price of the order. The tubing is cut to the specified length

by using a small saw as shown in Fig. 7. Tubing cut to

standard lengths for regular orders is kept in stock racks.
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After being sawed into lengths, the ends of the tubes are

slightly beveled on an emery wheel. Fig. S. and they are then

taken to the tinning room and coated with "halt and half" sol-

der. The tinning process, which is ilhistrated in Fig. U, con-

sists of grasping the tube with a pair of Y-nosed pliers, dip-

ping it into the acid bath A and then into the bath of molten

solder B, after which it is placed on end to cool as at C. Care

is taken to dip the tubes into both baths by placing one end

in first and then slowly immersing, so that the liquid flows

entirely through the tube, driving the air out ahead of it;

otherwise the tinning solution would be apt to spatter dan-

Fig. 22. Filing Frame Parts that have been cut out by Hand
from a Templet

gerously as the imprisoned air or surplus acid suddenly ex-

panded.

Assembling' the Fins and Tubes

The fins and tubes are assembled in "nests," Fig. 10, which

are made up of heavy combs of iron solidly bolted together

and so spaced that the fins may be placed between them, the

holes in the fins coinciding with the spaces between the

teeth of the combs. A tube is placed on the rod A, provided

with a handle and forced in between the comb teeth, through

the holes in the set of fins. In the engraving, B is a fin which

has been dropped about half way down between a set of

Fig. 23. Beaded and Bent Frame Parts

teeth. A number of nests are in use for the various sizes

and shapes of radiators; these are so shaped that a top and

bottom piece may be properly placed in relation to the fins.

After the tubes are all in, the radiator is removed from the

nest and the top and bottom soldered on by hand, as in Fig.

11, after which it is dipped in acid and placed in an oven.

Fig. 12, and heated just enough to cause the solder on the

tubes to run and fuse onto the fins, making the radiator

practically one solid mass. Next, the top and bottom water

tanks are fitted and soldered on. Fig. 13, and the side strips

put into place, the radiators being then tested by air pressure

in a tank of w-ater. Fig. 14 shows the testers at the water

tanks, soldering up leaks with a blow torch.

The fins are now straightened and lined up as shown in

Fig. 15, and if they are much out of line they are corrected by

melting the solder with a torch and straightening, as shown in

Fig. 16. The radiators are again tested for leaks ar.d the

tanks and frame polished, after which they are ready to be

painted, which is done by spraying the fins and t\ibes with a

special air drying enamel. Fig. 17. Then the surplus paint

is wiped off the polished surfaces as shown in Fig. IS, and
the completed radiator is ready to be packed and shipped,

the method of crating or packing being shown in Fig. 19.

The work on the tanks and frames of the radiators is es-

sentially tinshop work, as many of the radiators are made to

order and then, too, the size and shape of most of the parts

preclude the use of press work unless when required in quan-

tities. However, a few of the parts are made in a punch press,

including the top water tank shell, though the bottom tank is

sheared out by hand from an outline scribed from a templet,

and then bent to shape as shown in Fig. 20. Irregular frames

are made up of a number of parts soldered together and
scraped smooth at the joints as shown in Fig. 21. Fig. 22

shows a man smoothing up, with a file, sheet brass frame

parts, which have been cut out by hand from a templet, while

in Fig. 23 are shown a number of beaded strips, some of

which have been bent to shape over a form.

* * *

METHODS OF INCREASING EFFICIENCY OF
GASOLINE ENGINES AT HIGH ALTITUDES

By STANLEY GOULD -

Any one familiar with gasoline engines knows that an en-

gine which runs well at sea level seems to lose its efl5ciency

when it is operated at a high altitude, say, of from 6000 to

7000 feet above sea level. When an engine is taken to this

altitude, it is noticed that the shaf!\.rJiig in the cylinder which

occurs at the time of ignition is not present, or is not nearly
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Method of increasingf Lengrth of Connecting-rod to decrease Compression
Space, and thus increase Efficiency ot Gasoline Engines at High Altitudes

SO prominent as it is at a lower level. The explosion is weak
and the engine lacks power. The reason for this is that the

air is so rarlfied that the mixture is not compressed enough
before ignition. This effect is often overcome by fastening a

plate slightly smaller than the bore of the cylinder on the top

end of the piston. This, as can be seen, reduces the com-

pression space and thereby gives a higher compression. There

is one objection to this method, however, which is due to the

fact that the plate gets hot and there is apt to be premature

ignition.

The same results may be obtained with less trouble and
expense and also with greater efiiciency, by separating the

crank-pin brasses from the connecting-rod the desired amount
to increase the compression, and filling the space with babbitt,

as shown in the accompanying illustration. The babbitt is

generally made from 1/2 inch to 1 inch in thickness, de-

pending on the design of the engine, altitude, etc. A little

experimenting is usually necessary to determine exactly the

amount required, and longer connecting-rod bolts may also

have to be made. Care should be taken that the rings on the

piston do not pass beyond the counterbore in the cylinder.

This method may be easily accomplished, and it will gen-

erally be found a means for getting considerably more power.

However, it cannot be expected that an engine will give as

much power in a high altitude as it- will at sea level, as the

power depends on the amount of air and fuel taken into the

cylinder. The main point is to get the proper compression

for the mixture, which should be as high as possible without

causing pounding or premature ignition.

' .\ddrcss : 3221 X. Griffin Ave., Los Angeles, Cal.
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THE OPERATION AND MANUFACTURE
OF MAGNETOS-1

By HiROLD WHITING SLAOSON

Ever since the first internal combustion motor puffed and

snorted and backfired, the ignition problem has been one of the

most serious with which the designers have had to contend.

In the early days the "hot tube" served as the source of heat

by which the charge was "exploded," but this was adaptable

only for- low-speed, hsavy-duly. InetRcient, stationary engines,

and was no more suited for automobile or motor boat practice

than is flint and steel for a modern rapid-fire gun. The elec-

tric current has gradually been developed as the source of

heat for ignition purposes, until now it may be said to be

used on practically every internal combustion engine in ex-

istence. Its points of advantage over any of the other sys-

tems formerly In use lie in the fact that it furnishes a point

or area of intense heat at the instant desired, and that the

time during the stroke of the piston at which the ignition

Fig. 1. Iron Filinga showing the Lines of Force around a Bar Magnet

shall occur can be regulated by the operator. This makes it

the only ignition source possible for use on high-speed motors.

Dry Batteries vs. Magneto Generator

It is only recently, however, that the electrical system of

ignition has been brought to its present high efiiciency. for the

source of current has not always been as reliable as could be

wished. Dry batteries depend upon a chemical action for the

production of current, and they will deteriorate whether used

or not. This renders continual testing necessary to make

certain that the batteries are sufliciently strong for the day's

run, and at best they are more or less capricious and liable to

fail without previous warning. A storage battery will con-

tinue to give current until it has "run out," but it must be

charged occasionally and its ingredients and plates must be

attended to carefully, especially during freezing weather, so

that it will not deteriorate rapidly or be utterly ruined. Con-

sectuently, although dry .batteries or storage batteries form re-

liable sources of current while they last, the care, attention and

renewals that they require if used frequently, make them more

suitable as auxiliaries than as generators or storehouses of

the main ignition Euyply.

Universal Application of Magneto Generator on Automobiles

During the iast few years, the increase in the reliability of

the automobile motor has been astonishing. Frcm a machine
which, a decade ago, could only be driven by an expert, to

a car that can be handled by a woman or child, that will start

on the first crank, and that will continue tp run indefinitely,

day and night, as long as it is fed with gasoline and oil, is a

striking advance, but it would not be exaggerating to say

that much of this change has been brought about by the almost

universal application of the magneto on the modern automo-

bile. The magneto generates current independent of storage

capacity or chemical renewals, and consequently furnishes a

source of ignition supply as long as power can be obtained

with which to drive it. It is really a converter, or transformer

of mechanical forte into electrical energy, and as the small

amount of power necessary to operate it is obtained from the

* .\clclrc.'!S : Hath Boacli .Station, rirookl.vn. X. V.

Figs, t to ."> inclusive from Motor. t'oiiyri^'Iit' il l>.v tlic New I'uti-

liiation t-'o.. New York.

Fig. 2. Showing Lines oi Force around the Poles of a U-shaped Magnet

motor to which it is furnishing current, it will generate the

ignition supply w ithout deterioration as long as required.

The Principle oi the Magneto Generator

Although the appearance of the magneto is familiar to every-

one who has ever driven a car or who has been interested

in internal combustion motors In general, probably but a

small percentage of these persons really understand the the-

ory of the action and operation of the machine. It . Is in

reality nothing but a small and compact form of dynamo with

a few changes and refinements made necessary by the nature

of its location and the work that it is called upon to

perform. Around every magnet there are what ai'e known

as 'lines of force" emanating from all portions, and concen-

trated chiefly at the extreme ends, or north and south poles

of the magnet. The basic principle of the magneto, dynamo

or generator, lies in the fact that if these lines of force are

cut by a wire passing near the magnet at either the north or

south poles, an electromotive force, or difference in pressure

of an electric current, will be set up in this moving wire. In

other w'ords, a current of electricity is generated in this wire

cutting the lines of force, and if the ends of this wire are con-

nected, a flow of the electric "fluid" will continue as long as the
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motion through the lines ot force is kept up. If the magnet

is bent U-shape, a moving wire, or series of wires, may cut the

lines of force emanating from both poles without moving out

of a position of rotation midway between the two poles. The
magnet is known as the field of the machine, and the wire

cutting the lines of force forms the armature—the two com-

posing the principal parts of any electric generator or motor.

The armature generally consists of an iron spindle, notched

out in several portions of its periphery, and rotating on a

horizontal axis placed midway between the two poles of the

Fig 3 Compound U-shaped Magnet ^rlth Pole Pieces and Armature
sho^rlngr Action of Lines of Force

magnet, or field. Through these notches in the armature and

parallel to the axis, are wound several layers of insulated

wire. This great number of wires cutting the lines of force

of the field, serve to generate a greater current than would

be the case were but one wire used, and consequently if the

armature is driven at a high speed, and the magnetic fields

are strong enough, electric power sufficient to light several

lamps may be obtained from even the smallest machine. In

the ordinary power-house generator, the fields are wound with

insulated wire in order to form a separately-excited electro-

magnet. It is in this respect that the magneto differs chiefly

from the dynamo, for the former has no electro-magnet, but

uses instead, a permanent magnet. This consists of the

U-shaped bar of iron, specially treated so that it will retain

its magnetism for an indefinite period of time after it has

once been magnetized.

Although the lines of force are, of course, invisible, their

position and the effect made upon them by a rotating arm-

ature or series of wires cutting them transversely are we'l

shown by the accompanying illustrations. Figs. 1 to 5, in-

clusive, which show iron filings in the field of a magneto.

These illustrations were taken when the armature was placed

in different positions, and show unusually well how the lines

of force are collected or swept up, by the revolving bundle of

wires, and unite to form the electric current.

Lines of force from the north pole of a magnet cut by a wire

or revolving armature will induce a current in one direction

through the circuit, while the current flows in the opposite

direction if the lines of force from the south pole are cut.

This means, then, that in the simplest form of magneto or

dynamo in which the two ends of the armature wire are led

to "collector rings." the current will flo.v first in one direc-

tion, and then in the other, as alternate poles ot the field are

cut by the revolving armature. This forms the alternating

current, familiar to most people. Practically all magnetos that

are geared to the motor are of the typo producing alternating

current.

Principle of the Direct-current Magneto

In equipping old automobile motors and marine and station-

ary engines with magnetos, however, it is sometimes imprac-

ticable to install a set of gears, and in this event the use of

a direct-current magneto is advisable. The direct-current ma-

chine is the opposite of the alternating type in that any

point in the circuit always has a north and south pole. In

other words, the direction of the flow of current is constant,

and not changeable, as it is in the alternating type. In order

to keep the current flowing in the same direction, a slightly

different type of armature must be used in the direct-current

type than is found in the alternating machine. Such an arm-

ature generally has several slots cut in its periphery, parallel

to the axis of rotation, and in each pair of these slots, on

opposite sides of the armature, are wound a few turns of in-

sulated wire. A copper commutator or drum, is placed on

the armature shaft near the terminals of these turns of wire.

This commutator has as many segments on its surface as

there are slots in the periphery of the armature, and eaih

bundle of wires is Soldered to its own segment, which is thor-

oughly insulated from all the rest. Two copper or carbon

brushes are placed 180 degrees apart in contact with the arm-

ature, and continually wipe against it as the armature revolves.

As each bundle of wires passes by one pole- of the field it in-

duces a current which flows in one direction, and this is col-

lected by the brush on that side and sent out into the circuit.

By the time this same section of the armature reaches the

: ./aMaa
Fig. 4. Same as Fig. 3, Armature rotated One-fourth Turn. Note

Change in Lines of Force

other pole of the field and is excited with a current in the

reverse direction, its segment of the commutator wipes against

the opposite brush and the electricity thus collected flows

through the circuit. In other words, one brush collects all

the current when the windings of the armature are positively

excited by reason of proximity to one pole, and the opposite

brush collects all the negative current from the armature when
it is cutting the lines of force of the other end of the magnet.
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The Function of the Distributor

Although the field and armature are the primary parts

of an electric generator, there are several other attachments

to a magneto which are vitally necessary for the successful

application of the machine to an automobile ignition system.

One of these is the distributor, which is the hard rubber box,

generally located on top of the magneto, from which the wires

that lead to the separate cylinders of the car emerge. By
means of a hard rubber disk, in the periphery of which is a

copper segment connected with the soui'ce of current supply,

connection is made with the spark plugs of the various cyl-

inders in the proper order. This distributor enables a single-

MlkVS^?s«;

Pig. 5. Showrlng Lines of Force with Armature in Position Midway
between those of Figs. 3. and 4

unit coil to take the place of the four coils usually found on

the dash of all cars using a battery ignition system. In some

systems, to be considered later, no coil whatsoever is used, the

current being led directly from the magneto to the spark

plugs of the cylinders.

Various Systems of Ignition In Gas Engines

There are two systems of gas engine ignition, for either

of which a magneto may be used advantageously. These are

known as the make-and-break and the Jump-spark systems.

The spark, or flash, rather. In the former is obtained by

sending a comparatively low-voltage current through a mech-

anism passing through the cylinder walls. At the proper time,

two portions of this mechanism break or snap off. and the

I'esult of this break in the cii-cuit is a hot flash, which serves

to ignite the charge in the cylinder. The same result will be

obtained in the open air if the two terminals of a set of bat-

teries are taken in the hand, connected, and then separated

with a "wiping" motion. A bright flash will be seen, which

corresponds to the igniting spark of the makeand-break system.

The Jump-spark System of Ig-nition

The jump-spark system is in more common use than the

make-and-break, and is especially well-adapted for magneto

service. This system is so well known that it is useless to

describe it in detail, and suffice it to say that when the con-

nection is made, the current jumps across a small gap between

two points of the spark plug screwed into the cylinder, and

in so jumping, a hot spark is formed. Although this space is

scarcely ever more than 1/32 Inch wide, it is well known that

a high voltage is required to cause a current to jump even

an infinitesimal gap, and as the hot gases and compression in

the cylinder increase the resistance, it is necessary to furnish

a sufficiently high electromotive force to the current to enable

the spark to jump at least half an inch in the open air. This
requires a pressure of from 10,000 to 20,000 volts, and because

of the high voltage used, this is known as the "high-tension"

system. The make-and-break type of ignition, by virtue of

its lower voltage, is known as the "low-tension" system.

Principles of the High-tension Magneto

Batteries, of course, cannot furnish this tremendous voltage

required for the jump spark, and it is the duty of the colla

to "'step up" the current to the final fifteen or twenty thou-

sand volts. A "step up" transformer consists of two coils, one
within the other, known as the primary and secondary. The
current fi-om the source of supply is led through the coarser,

or primary winding, and this "induces" a very high voltage

current in the many turns of fine wire of the secondary

winding. The amperage is reduced, however, in the propor-

tion in which the voltage is raised. In order to induce this

high voltage in the secondary winding, there must be an in-

termittent surging, or "piling up," of the original current. This

is accomplished by means of a vibrator, or interrupter, through

which the primary current passes, and by the alternate mak-

ing and breaking of tlie contact through the medium of a

magnet and spring the desired intermittent action is obtained.

A direct-current magneto can be introduced into the above-

mentioned system of ignition, the vibrating coils being used

in connection with this mechanical source of current in

the same manner as with the batteries. In this case the

magn.eto may be driven by either a belt or a friction pulley, and

the necessity for any gears in this connection is eliminated.

The ordinaiy alternating-current magneto furnishing current

for a high-tension ignition system, however, operates on a

slightly different principle. In this case a non-vibrating coil

is used, of the same general design as the step-up transformer

previously described, but without the current-interrupting

mechanism. Consequently the magneto itself is equi|)i)ed with

an interrupter in the form of a cam revolving in intermittent

contact w'ith one or more rocker arms, on the end of each

of which is a platinum contact i)oint through which the cur-

rent passes when the cam forces that end of the rocker arm
against another platinum i)oint, and thus completes the circuit.

This cam is generally attached to the end of the armature

shaft, and is so timed that the circuit is closed whenever

the armature is in such a position that it will deliver a maxi-

mum amount of current. This interrupter, or circuit-breaker,

is used as the timer, the spark being advanced or retarded in

the cylinders as the case containing the contact points is re-

volved forward or backward on the armature shaft. Because

the current from the magneto is not absolutely constant, it is

necessary that the machine be geared positively to the crank-

shaft of the motor in the proper relation so that connection

will be made with the spark plugs through the timer only

when the armature is receiving its maximum amount of cur-

rent. In the ordinary four-cylinder motor magneto there are

generally two high-voltage impulses, or contacts of the cam,

for each revolution of the armature.

Some magnetos are made which will furnish a high-tension

current without the necessity of a step-up coil, or transformer.

Such a machine has two windings on the armature, the primary

and secondary, so that in reality the transformer is combined

with the armature, instead of being located in a separate box

on the dash. A machine of this type is a bona-fide high-tension

magneto, because the current is generated at the same high

voltage as that at which it will be used in the plugs. The

other type of magnetos, however, is sometimes erroneously

called "high-tension" when used for jump-spark work, even

though the current is actually generated at a low voltage in

the machine, but it will be seen that these are actually of the

low-tension type with a separate step-up coil to obtain the .de-

sired electromotive force. There should be some method of

distinguishing between the two types, but because both sys-

tems are used for jump-spark service, the majority of persons

seem to think that the same name will serve for each of these

two entirely different forms of ignition supply.
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TEMPORA.RY FORMS AND THE USE OP THE
T-fPE WRITER IN THE DRAWING-ROOM

By DESIGNER

In the May number of Maciiinkuy there is an article de-

STibing a method of malving up temporary forms at small

expense. Now this method, while producing the desired re-

sults, strikes me as being in the final analysis more expensive

than the well-known and approved method of making positive

blue-line prints; i. c. the use of a Van Dyke or bro,vn process

negative, made from the original tracing.

In our shop we have often been obliged to produce a small

• • •
INVCNTORY SHCCT NO. 21.

LOCATION name: of ARTiac
C\ HASO.

Fig. 1. Heading of Stock Sheet Blank

number of temporary forms at a time for special statements.

inventory sheets, etc., when it would not pay to have forms

printed. Our method is to make a tracing, properly ruled and

headed, from which we make a Van Dyke negative, and from

the latter, as many blue-line prints as desired, or If desirable,

positive brown-line prints. The brown-line prints are by far

more attractive and permanent, the lines showing a great deal

more strongly than the blue lines.

The paper used as a base for sensitized brown print paper

is a thin and very tough parchment, admits of much handling

without damage, and is so transparent that after having made
skeleton prints of the forms desired, properly headed and

(» • •

INVENTORY SHtET NO. 21.

tOCATtCfi NAMe or ARTICLE NUMBER

C'N HA\0

B-7-3- MACHINE BOLTS 1 8r 7-1/2 Z6
8-7-3 MACHINE BOLTS 1 8' 8 ^^
8-7-3 MACHINE BOLTS 1 6t 8 »ITH Z HEX.NOTS /?

C-1-5 MACHINE BOLTS l-l/2 BV 3 76
C-t-5 MACHINE BOLTS 1-1/2 BV J-l/S i7

Fig. 2. Reproduction of Part of Stock Sheet made by filling in
Positive Print on Typewriter

ruled, if it is desired to reproduce the information after the

form has been filled out, blue prints can be made directly

from it.

Considering the fact that the extra cost of the small amount
of brown print paper required for such work is so trifling, I

think it will be agi-eed that this method is superior to the one

described in the May number, as an ordinary tracing and a

negative for reproduction can surely be made in much less

time than it takes to scratch out the lines and letters on the

shellaced tracing cloth. Besides, it is possible to do much
neater work directly on the cloth with ruling and lettering

pen than by scratching with a sharp wire.

We have occasion once every year at inventory time to use

about twenty-five stock sheets like the one the heading of

which is shown in Fig. 1. The heading and ruling of this

form are laid out on tracing cloth, from which a Van Dyke

negative is made, as described above. From the latter, twenty-

five or thirty positive prints are made, which are filled out on

the typewriter with the names of the articles in the stock

department, of which it is desired to obtain an inventory, and

are used by the stock keeper as tally sheets. The quantities

on hand of the different items are filled in the proper columns

in India ink by hand. After the inventory is completed, a

complete set of blueprints of the inventory sheets is made and

a copy sent to the foreman of each department of the works.

A reproduction of one of the finished sheets is shown in

Fig. 2.

Previous to the tdoption of this method the inventory sheets

were manifolded on the typewriter, using as many carbon

sheets as necessary to produce the requisite number of copies,

and the work produced was not, by far, so neat as now, as the

bottom carbon copy sheets were more or less blurred.

Having mentioned the use of the typewriter, 1 think some
points regarding the use of this machine in the drawing-

room will prove of interest to many readers, as I do not think

that most engineers appreciate fully the utility and economy
of this adjunct of the drawing-room. The following illustra-

tions show some of its economical applications.

Fig. 3 shows a sheet of standard counterbores. These
counterbores are alike in general plan, but being used for

different pieces, the dimensions vary to suit requirements.

The counterbore itself and the ruled columns headed with

letters denoting the different dimensions, are drawn and inked

in on white bond paper, and from time to time the columns

are filled in on' the typewriter with the dimensions of the

counterbores required. As these counterbores are so nearly

alike, it is not necessary to make separate drawings for each

'4 SPIRAL FLUTES. ONE TURN IN.9-00

A

ISO

8

.093

D e NO.SEQ. I>ART NO. ENTERED DATE

.10 2.00 .50 6 «-917S U.U.B. 4-13-06

,187 .125 .15 2.00 .60 12 <-7132 H.K.D. 4-21-06

157 .125 .12 2.0C .50 12 A-6576 0.8. H. 4-30-06

.159 .093 .10 2.50 .60 6 R-7265 M.M.B. 5-11-06

Pig, 3. Sheet containing Dimensions of Standard Counterbores
which are filled in on the Typewriter

one, and this scheme saves time and keeps the dimensions

together on one sheet for quick reference. Of course the

columns could be filled In by hand, but, as many different

draftsmen have occasion to make additions to this list, they

are filled in on the typewriter in order to keep the figures

uniform, and this feature aids in making a neat and attractive

drawing.

Fig. 4 is a reproduction of a bill of material sheet. Blue-

• • •

SEMET SOLVAY COMPANY
SYRACUSE N Y

eiLL OF MATERIAL SHEET NO. 21.'

DEL. M.M.S. "*'' 4-1910.

--CR ?6* GAS PtrE LINE AT BALT.UC^E PLAWT

QtJAN OESIG. OESC«I?TION UATERIAL LENGTH ORG. NO.

23 PCS 36" FLANGED it PIVETEO PIPE STEEL 12'6" 1093

?2 PCS- 36" FLASGED * 5IVt:TED PIP£ STEEL e*8' 1093

48 PCS. 2- CLEANING HOLE C:VE->S C.I. 1093

3 PCS. 36" GATE VALVES " K93
24 FT. 3/4" COUMCN 3LACK PIPE «.!.

6 PCS. 3/4" GLCBE VALVES 8(TASS S-24

Fig- 4. niustration showing Use of Type^priter for filling in
BQl of Material Sheet

prints of this form usually accompany the drawings for a

machine or building or whatever the case may be. on which a

firm wishes to get bids from outside firms for furnishing or

building same. It is a summary of certain parts shown on a

drawing, on which estimates are desired. Some firms, as for

instance, the Semet Solvay Co., Syracuse, X. Y., issue several

hundred of these bills of material a month, and the cost of

preparing these tracings reaches a large amount in a few

weeks' time.

The blank forms were formerly furnished printed with fie

heading and ruling, and the lettering was dene by hand. The
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blanks furnished now are of thin tough parchment paper,

printed and ruled as formerly, but the items are filled in on
the typewriter, with greater neatness and general satisfac-

tion, and an enormous saving in time and money. In fact, it

is thought that the lettering can be done with the typewriter

in one-sixth of the time formerly required by hand.
The machine for work of this kind should be equipped with

what is known as the Pica Gothic style of type, all capitals.

This is the style illustrated on the different forms reproduced
herewith. These letters are square and vertical, and give a
sharper outline than the style with which a typewriter is

usually equipped.

Some firms who make blueprints from typewritten originals,

use a piece of carbon paper, laid face up on the back of the

sheet, to aid in making a heavy impression of the type, but I

do not think that this is necessary, as ribbons with special

inking which print very dense and black can be procured
for this purpose. The carbon paper on the back is undesir-

able also, because it smears all over the back of the drawing.
In conclusion, I would like to state that many economies

might result if different shop managers would give this

subject their attention, and that new and economical uses for

the typewriter may be found in almost every drawing-room and
shop.

* * *

EMERGENCY BRAKE MOUNTINGS FOR
AUTOMOBILE TRUCKS

By HERMANN HILL

The subject of resisting the torsional strains caused by ap-

plying the emergency brake is one that seems to have been

overlooked by the majority of designers of automobile trucks.

The writer had occasion to design several trucks and found
that this particular point received very little original thought

by the truck builder, and that the majority of them were sim-

ply following the ideas of some one who was guilty of design-

ing a faulty construction, such as is shown in Fie. 1. Let us

BRAKE SHOE

-BRAKE SHOE

2dat:luncnj,y. Y.

Pig. 1. A Weak and Inefficient Method of Mounting Expanding Band Brakes

for an instant imagine a heavy motor truck loaded with a

weight of 7 or s tons, traveling at 15 miles per hour. When
it Is necessary to stop suddenly, the emergency brakes are ap-

plied. This, as can be seen, would act through the small

brake cam A, expanding the shoes B. The friction between
the brake drum and the brake shoes sets up a torsional strain,

tending to turn the axle and the mounting on It. This torque
has to be resisted first by the arm carrying the cam .4, and the

stud C, then through the brake-arm D. whii h is connected, as
shown, to the axle E, and finally to the %inch square straps F,

* .\ddrcss : 7P0 Chorokcp St., rittsliurg, I'ii.

which clamp the springs to the axle. It is, therefore, evident

that the latter fastening Is the last and weakest part to resist

the enormous torque and it is also plain that this fastening

was never intended to do such heavy duty. This axle and
s[)ring fastening Is a remnant of the wheelwright's art. and
as nothing better was suggested it was universally adopted

by the makers of modern trucks. As it was originally applied

to a wagon or carriage, It served this purpose admirably, but

it certainly Is not fitted to do the additional duty which would
be necessary to stop a 50-horsepower motor truck.

What the writer considers to be a far better method of

SPRING STR.\PS

BALL JOINT

.iJ<icKi:.ri/..v. r.

Fig. 2. Improved Method of Mounting Expanding Band Brakes

mounting an expanding brake is shown in Fig. 2. This

mounting, as shown. Is more rigidly constructed than that

shown in Fig. 1, and has the additional advantage of the

long radius rod, which is secured to the frame or chassis with

its ball joint. This connection resists the torsional strain

set up by the application of the brake and relieves the strain

on the spring straps. The radius rod .1. which is connected

to the brake arm carrying the points B and C is, of course,

mounted so that the brake arm can rotate upon the axle to

permit a vertical movement of the latter, the other end of the

radius rod being ball-socketed in some part of the frame or

jack-shaft bearing. It is, therefore, evident from a study

of this construction, that It relieves the axle and spring fas-

tening entirely of any twisting action, leaving them as they

were intended to be since their conception. To fasten the

radius rod in this manner serves another i)urpose; namely, It

gives the axle perfect freedom and will not strain the rod or

its fastenings in going over rough roads where the axle is

continually thro-i\n out of alignment with the frame. It is,

therefore, obvious that the ordinary radius rod shown in Fig.

1, which Is simply strapped to the axle or fastened with

devices on either end and movable only in a vertical plane,

does not permit any disalignment of the axle, but as this

will always happen, the rod and Its fastenings will have to

suffer. The purpose of the radius rod is, as its name Im-

plies, to maintain the center distance between the axle and

the jack-shaft, by permitting vertical motion of the axle In

a fixed radius, and in doing this the rod is only under tensile

or compressive strain. If not directly connected, it would

in addition be subject to bending and twisting strains which

would ultimately cause breaking of the rod or its fastenings.

Is it good practice to mount the motor and speed boxes on

the housings of planers? It is a very convenient location;

the motor and speed box are in view and accessible in case

anything goes wrong. It is claimed, however, that the vibra-

tion and jar due to lack of balance of armature and poorly

fitted gears will show on finished work. The inaccuracy re-

sulting is negligible, but the appearance cannot be tolerated

on work which is finished when it leaves the planer.
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AUTOMOBILE FACTORY PRACTICE*

HABERER & CO.'S WORKS, CINCINNATI, O.

By ETHAN VIALLt

The jigs and fixtures used in the shops of Haberer & Co.,

Cincinnati, Ohio, makers of the Clno motor cars, are unusually

complete, well designed and well made, owing principally to

the liberal, up-to-date policy of the management, and the prac-

tical experience and mechanical knowledge of the designer and
shop foreman, O. L. Snyder. Specially designed machinery is

not used, as the term is generally understood, but American

radial drills, Fosdick horizontal boring mills, Heaman &
Smith cylinder boring machines, Brown & Sharpe cylinder

grinders and other on-the-niarket machines make up the excel-

lent shop ctiuipment.

Cylinder Jigs

The shop operations on the double cylinders used do not

differ materially from those in other shops doing a similar

class of work. The ends and side bosses are first surfaced

off on a milling machine, then the cylinders are placed in the

jig. Fig. 1, and the six end holes drilled. These holes are

used as locating holes for the subsequent operations as well

Fig. 1. Jig for Drilling the Six Holes in the Flanges of the Cjlinders which
are used as Locating Holes in the Subsequent Operations

Fig. 2. Indexing Jig for Boring and Reaming the Four
Valve Cage Holes

Fig. 3. Jigs for Drilling the Various Small Holes in the Cylinder Castings Fig- 4. Tools used in Making the Valve Cages

Fig. 5. Tools used in making the Rocker Arm Brackets

* For additional information on automobile factory practice
and kindred .subjects, f^i-i- : "Automobile Factory Practice in the
Olds Motor Works, Lansing', Mich.," July, 1910; "Making an Au-
tomobile Steering Wheel." July, 1910: "Laying Out Steering
Oears for Automobiles." May, IDIO, engineering edition ; "Milling Fix-
tures tor Automoliile Tarts," March, 1010; "Autoinoliile Factory Prac-
tice in the Nordyke & Marmon Co.'s Shops," January, 1910. engineer-
ing edition ; "Design of Automobile Springs," January. 1009, engi-
neering edition; "Machining Cylindersand Pistons for Automobile Kn-
gines," January, 1900, engineering edition ; "Tools for Drawing Seam-
less Automobile Lamp Ilcinds," February, 19O0 ; "Organization and
Equipment of an Automoliile Factory." March, 1009. engineering edi-

tion ; "Special Tools and Devices for Automobile Factories." April,
1909. engineering edition ; "Broaching Automobile Parts." April, 1900
"Special Automobile Factory Tools and Devices." May, 1909

Fig. 6. Jig for Milling the Rocker Arm

"Machines and Tools for Automobile Manufacturing," June, 1909;
"Treatment of Gears for Automobile Transmissions," October,
1909. engineering edition; "Automobile Factory Practice in the
Dayton Motor Car Co.'s Shops." October. 1909; "The Design and
Manufacture of a High-Urade Motor Car." October, 1909, engineering
edition ; "Manufacturing Methods in the Stevens-Duryea Co.'s Works,"
October, 1909, engineering edition; "Efficient System tor the Rapid As-
sembly of Motor Cars." October, 1909, engineering edition; "Manu-
facturing Automobile Eciualizing Gears," December, 1909; "Drop
Forge Work in an Automobile Shop." September. 190S; "Auto-
mobile Engine Building in a Steam Engine Plant," April. 1907.

See also Machinery's Reference Series pamphlet No. 59. "Machines,
Tools and Methods of Automobile Manufacture," and No. 60,

"Construction and Manufacture of Automobiles."
t Associate Editor of Machineby.
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as for bolting the cylinders to the cranlc case. It will be noted

that the cylinders are located in this jig by being held be-

tween the swiveled V's A and B, which grip the cylinder cast-

ings between the waterjackets and the flanges, the milled

bosses and lower end of the casting locating the cylinder in

the desired relation to the finished sides of the jig box. After

leaving this jig the cylinders are bored on a Beaman & Smith

upright boring mill and then placed in the indexing jig Fig.

2, where the valve cage holes A are bored and reamed with

the tools shown at B. The moving table of this jig is operated

flanges, and are clamped by a rod which passes through one
of the cylinders and out through a valve cage hole, where the

rod is locked by a washer and tapered wedge as shown at D.

Machining the Valve Cages

The valve cages, A Fig. 4, which fit the holes that are bored

in the jig shown in Fig. 2, are first caught in a three-jawed

universal chuck on the open end, and are roughed out to

within 1/32 inch of size of the other end; then they are placed

in the universal chuck of a turret lathe, where the center

Fig. 7. Jigs for Drilling and Milling the Rocker Arm Clevis Pig. 8. Use of the Rocker Arm Clevis Milling and Drilling Jigs

Fig. 9. Drilling. Reaming and Facing Jig and the Tools used for
Machining the Connecting-rods

Fig. 10. Jig for Drilling the Holes in the
Connecting-rod Caps

Fig. 11. Milling Jig used in Splitting the Connecting-rod
Case into Two Pieces

by the hand wheel, which turns a pinion meshing in a rack.

The table is located for the four holes by the latch lever

shown to the left of the hand wheel. The various side and
end holes not already finished are drilled by means of the

jigs shown in Fig. 3. A is the jig for drilling the small top

holes, and is located by plugs which fit the valve cage holes.

B is the jig for drilling the holes for the spark plug and
water-pipe; and C is the jig for drilling the holes for the

exhaust pipe and bracket. The jigs B and C are both located

properly by dowel pins which enter the holes in the cylinder

Fig. 12. Milling and Drilling Jigs for the Inlet
Water Pipes

hole is drilled with the drill B, and the drilled hole is then

bored for about 1,4 inch deep with the boring tool ('. for the

purpose of facilitating the starting of the reamer D. which is

next run through. This reamed hole is used as a guide for the

pilots a and h of the roughing and finishing box tools E and

F, and finally the cages are placed on a mandrel and ground.

The jig G is used to hold the valve cages while drilling the

small holes, into which the locating pins are driven. The

spring lever c is worth noting, as it serves to both clamp and

locate the cage.
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Rocker Arm Brackets

The rocker arm bracket bottoms are milled off in the jig

A shown in Fig. a. This operation is practically continuous,

as the pieces are replaced at one end, when the milling c\it-

ter is working at the other. For milling operations, where a

quick-acting clamp may be necessary, those shown on the jig

A are commendable, as the jar of the cutters has a tendency

are straddle milled in the jig shown in Fig. G, which is a

model of simplicity, and easy to operate, an eccentric locking

lever being used, as was the case in those just described. The
holes in these levers are punch marked and then drilled, as

the distance between the holes may vary somew-hat.

The rocker arm clevises are centered and straddle milled in

jig A, Fig. 7. The fork holes are drilled in the jig /{. and

Fig. 13. MiUing and DrUling Jigs for the Outlet Water Pipes Fig. 14. Milling and Drilling Jigs for the Intake Pipes

Fig. 15. Milling Jigs for Two Different Shapes of Exhaust Manifolds Fig. 16. Drilling Jigs for Two Different Shapes of Exhaust Manifolds

Fig. 17 Drilhng Jigs for Upper and Lower
Crank Case

to loosen almost anything but a screw clamping device. For

ordinary drilling the eccentric clamps shown on the jigs B.

C and D are both quick and effective. Taking these jigs up in

the order in which they are shown. B is used to drill the three

holes in the base of the bracket, the piece being pressed up

against the bottom of the member in which the drill bush-

ings are set, by a clamp operated by the eccentric lever on

top. The jig C holds the bracket while the ends of the bear-

ings are surfaced off with a straddle mill, the piece being

located by dowel pins over which the base holes fit, and is

clamped as shown. The jig D holds the bracket while drill-

ing out the bearing hole, the piece being located by dowel

pins in the same manner as in the jig C. The rocker arms

Fig. 18. Drilling and Reaming Jig for Upper Crank Case, also showing
Model Drilling and Reamer Rack in the Background

the end hole drilled in the jig C. The construction of these

jigs is more fully shown in Fig. S.

Connecting-rod Jigs

The first operation on connecting-rods is to drill, ream and

face the end holes in the jig shown in Fig. 9, which is made

to be used on a single spindle drill press, the upper part of

the jig being made to slide in the bed. The connecting-rods

are locked by two screws, operating V-clamps, and the various

tools used have guide bushings fastened on the shanks, which

have been ground and lapped to fit the bushings of the jig.

The cap-screw holes of the connecting-rods are drilled in the

jig shown in Fig. 10, which is made to slide on the same
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principle as the one just described, tliough a small hand lever

is used to operate it in this case. A point to note in all of

these jigs is that where more than one operation is necessary

for any particular hole, the jig bushing is made extra large,

and then bushings for the different tools are carefully fitted

into it, and where possible these bushings are fastened to the

shank of the tool used, avoiding the annoyance of misplaced

bushings. After being drilled, as shown, the caps are split in

two pieces in the milling jig shown in Fig. 11.

Pipe Milling and Drilling- Jigs

The various pipe connections used on a gas engine for an

automobile are generally awkward things to handle, so the

for milling and drilling the exhaust pipes. .1 and B, Fig. 17,

are the jigs used for drilling the top and bottom crank cases.

while another top crank case jig is shown in Fig. IS. The
jig shown in Fig. 19 is used for holding the gear-case covers

while surface milling the contact edges.

Gear Marking and Keyseater Jigs

The crank, cam shaft and magneto gears all bear certain

definite relations to the gear with which they mesh, so In

order to avoid the usual "cut-and-try" method these gears are

marked before being taken from the keyseater. This is

accomplished by using the keyseating and marking jigs shown
in Fig. 20, A being a magneto gear jig: B a jig for the cam

Fig. 19, Milling Fixture for the Gear Case Covering Fig. 20. Keyseating Fixture used lor Holding and Marking the Gears

W/Blft^'-

^g^fe^.

- ^ s .
_.-,. ...-v. ,

HI
^^^^^^^^^^^^^^^L ^M

T:- - ^B^^^^K-.-n^iiMi
Fig. 21. Showing Method in which Jig is usi-d on the Keyseater

for Marking the G^ars
Fig. 22. Fosdick Borln<T Mill at TPork on a

Crank Case

Fig. 23. Fixture and Tools used for Machining the Crank Case

set of jigs used for the pipes on the Cino engine are here

shown, though little explanation is needed. A, Fig. 12, is the

flange milling, and B the flange drilling jig for the inlet water
pipes, the latter jig being shown upside down. A In Fig. 13

is the outlet water pipe, and jig B is the milling, and C the

drilling jig. Fig. 14 shows jigs for drilling and milling the

intake pipes, and Figs. 15 and 16 show respectively the jigs

Fig. 24. View of the Hardening Furnace

shaft gear, and C a jig for the crank gear. As can be easily

seen, the swinging punches when tapped with a hammer,

will mark the gear in relation to the position of the keyway.

These jigs are used on a Baker keyseater as is shown in Fig.

21. Fig. 22 shows a Fosdick horizontal mill at work, boring

out the crank bearing cam shaft and other holes in the

crank case, an enlarged view being shown in Fig. 23.
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A model hardening room is shown in Fig. 24, A and /{

being the hardening furnaces and C a cyanide bath. On top

of the c.vanide heating crucible is a shovel-like holder for

hardening valve stems, which consists simply of a piece of

flat iron with a handle on it, the flat part having twelve holes

in it through which are put the valve stems. The shovel is

placed over the bath allowing the stems of the valves to hang
in the cyanide, but protecting the heads.

Thanks are due to Mr. W. F. Meyer for courtesies extended

to us while obtaining the material given.

* * *

AUTOMOBILE MOTOR-TESTING PLANT
By F, B. HAYS*

The accompanying illustrations show a universal motor-

testing plant for testing automobile motors. This plant was
designed to overcome the difficulties arising from the lack

of facilities for giving motors of various sizes and construc-

Machhu'fi/.y.Y.

Fig. 1. Side Elevation of an Assembled Testing Block

tiou a block test without building special blocks for each

size of motor. At first sight this would be considered a

very difficult matter, as every make and size of motor varies.

However, after some consideration of the subject a general

idea for making the plant was conceived and general details

worked out accordingly. The chief difficulty lay in the neces-

^
f^ bd ^

S
X

^[acttinerl/.X. 1'.

Fig. 2. End Elevation of Assembled Testing Block

sity of holding four separate motors or a three-point suspen-

sion motor on the same block.

Fig. 1 shows a side elevation of an assembled testing block

which was devised and proved satisfactory. For a four-sup-

port motor the supporting plates B are bolted to the face or

the top side of blocks A. For a three-point suspension motor,

the side-supporting plates are bolted to the face and the

bearing is fixed to the beam D by means of trunnions or by

other means as required by the construction of the motor.

* DesigQei- and Engiuoor, Cole Motor Car Co.. Indianapolis, Ind.

The proper alignment of the motor is obtained by raising

or lowering the beam /) by means of adjusting screw H
which is operated by the square portion /•', beam I) being

supported by the yoke !) which travels on the guide B. The

J/uc/ti»tri/..V. V.

Fig. 3. Unit Power Plant for Testing Motors by means of an
Electric Dynamometer

width between the yokes E is maintained by set-screws C.

The locking nuts M hold the adjusting screws H in the

required position. Fig. 2 shows an end view of this assembled

testing arrangement, the distance between the side blocks be-

ing maintained by turn-buckles S, this required distance be-

ing governed by the size of the motor to be tested. All the

locking nuts should be held rigid by means of lock-washers

CAST IRON PULLEr-

4"between flanges
10"8rake diam.

SPRING BALANCE

ENGINE CRANK SHAFT.

WING NUT FOR
TIGHTENING
BRAKE-QAND

WOOD BLOCK

RAYHESTOS BRAKE-BANO

WATER PIPE FOR
COOLING WATER

.Vtukiiiery.y.Y.

Fig, 4. Friction Brake for Testing Motors

so that once the testing arrangement is set it will not require

further attention. TTie rods R are used for regulating the

width between the sides of blocks A; W is the trunnion for

operating the front bearing of the three-point suspension motor.

Fig. 3 shows a unit power plant for testing motors which

are connected to an electric dynamometer. The motor may
be connected with a friction dynamometer type of prony

brake with equal facility and the horsepower obtained with

DYNAMOMETER POWER CHART—DIAMETER OF PULLEY = lO".

Without Brake Arm 360-' Contact
Formula: Brake Load ' R. P. M. . O.0OOO8 = H. P.

Brake

Revolutions per Minute

BOO 800 1000 1200 1400 15C0 1600 1700 1800
Load

H.P. H.P. H.P. H.P. H.P. H.P. H.P.

13.8

H.P. H.P.

100 4.0 6.4 8.0 9.6 11.3 13.0 13.6 14.4
135 5.0 8.0 10.0 13.0114.0 15.0 16.0 17.0 18.0
150 6.0 9.6 13.0 14.4 16.8 18.0 19.3 30.4 21.6
175 7.0 11.3 14.0 16.8 19.6 21.0 32.4 23.8 25.3
200 8.0 13.8 16.0 19.3 23.4 24.0 35.6 27.3 38.8
235 9.0 14.4 18.0 31.6 25.3 37.0 38.8 30.6 33.4
350 10.0 16.0 30 . 34.0 28.0 30.0 33.0 34.0 36.0
275 11.0 17.6 33.0 36.4 30.8 33.0 35.3 37.4 39.6
300 13.0 19.3 34.0 38.8 33.6 36.0 38.4 40.8 43.2
325 13.0 30.8 36.0 31.3 136.3 39.0 41.6 44.3 46.8

little difficulty. Where it is not desirable to maintain an
expensive outfit, the friction brake of the type shown in Fig.

4 will be found very convenient for general work. This

brake is clearly illustrated and it will not be necessary to

describe it further. The accompanying table gives the vari-

ous horsepowers for different speeds and braKe loads as de-

termined by the dynamometer tests.
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BENDING DIES FOR THE RIBBON FORKS OF
THE ELLIS ADDING TYPEWRITER*

By RALPH E. PLANDERSt

If the reader will cast his eye upon Fig. 1 and note the

very complicated twists which have been given to the punch-

ings there shown, he will doubtless be surprised when he is

told that practically all of the bending in the first sample, and

absolutely all of it in the second sample, was done at one

stroke of the press in a single die. If he is not surprised he

ought to be. The operation of bending the blanks for these

pieces comes pretty close to being the most complicated press-

work job ever undertaken. The designer of the dies, how-

ever, Mr. Burchett, of the Ellis Adding Typewriter Co.,

Newark, N. J., modestly asserts that tools of this kind are

not uncommon. But they certainly are not so common as to

fact, the main purpose of the sub-division of the blanking oper-

ations.

The die for cutting out the narrow or typewriter-ribbon

fork, is shown in Fig. 2. As may be seen, it is of the self-

contained type, provided with two carefully fitted posts for

guiding and aligning the punch. This construction gives all

the advantages of the sub-press die so far as ease of changing

and setting up in the punch-press is concerned. It has the

merit, of course, of being much less expensive than the

sub-press, and on all ordinary work the makers have found it

to be eminently satisfactory.

The blanking dies tor the large or adding-machine fork are

shown in Fig. 3. The cutting out of this blank is a three-

operation process, the arrangement of the punches of which

is shown in Fig. 4. The first operation at e cuts out all the

slots. The narrow blade-like punches work in the solid strip

Fig. 1. The Ribbon Forlis of the Ellis Adding Typewriter

be well-known, so it is fitting that an achievement of this kind

should be signalized by detailed illustration and description.

Tlie operation of making the large ribbon fork. A, consists

simply in blanking in one die and bending in a second. The

simpler of the pieces shown at the left of Fig". 1 has a third

operation performed; this is merely the bending of the two

inner blades as shown at a, and the only reason for making

a separate and third operation of this is that, if performed

in the main bending die, it would not permit the removal

of the work.

The Blanking- Dies

The blanking dies for these two parts are shown in Figs.

2 and 3. Their chief interest lies in the fart that two opera-

Pig. 3. Punch and Die for Blanking out the Adding Machine Ribbon Fork

tions in a single die are required in one case, and three in the

other, for cutting out the complex blank. These operations are

so distributed that there is no danger of drawing or distorting

the slender blank In the process; at the same time, no danger-

ously slender parts are required in the punch, this being, in

* This is the third of a series of articles on the principles of
action and tools used in tlie manufacture of a special typewriter.
The practice, while typical of the class of manufacturing repre-
sented, is novel in many respects.

—

Editor.

t Address : Springfield, Vt.

Fig. 2, Punch and Die for Blanking out the Typewriter Ribbon Fork

of metal, so there is no tendency for them to deflect one way

or the other and be broken. In this operation, also, part of

the stock is punched from the central blanked space. In the

second step, shown at /, the corners of the arms are rounded

and the blanking of the central space is completed. In the

third step, g, the completed blank is outlined and punched out.

The condition of the strip of metal for each of the three

Fig. 4. Lay-out of Punches for the Die shown in Fig. 3

Steps of the blanking operation is shown in Fig. 5. It will

be noted at g that the strip is entirely separated through the

middle. To prevent the two sides of the strip from spreading

or coming together, and thus giving a blank of incorrect shape,

pilot holes 7i, 7i, are punched in the first step. In steps / and g

Fig. 5. Successive Operations on the Strip of Metal In the Die
shown in Fig. 3

pilots on the punch enter and fill these holes before the punch-

ing commences, as shown at 7(. h-. and h, li., thus firmly and

accurately locating the stock.

It is evident from a study of Figs. 4 and 5 that stock

might have been economized by telescoping the head of one
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bmnk in between the arms of the succeeding one. If the reader

attempts to lay out a punch and die in this manner for this

piece, however, he will find difficulty in getting proper support

for the slender punch and die shapes required. The only prac-

tical alternative to the construction shown would be a costly

sub-press die in which the blank is cut at one stroke, and the

punch parts and the stock are supported by the strippers and
shedders. But the success of such a scheme would be prob-

lematical.

Of the two bending dies, the construction of which is the

main text of this sermon, that shown in Fig. 6 is for the narrow
typewriter ribbon fork, while the one illustrated in Figs. 7 to

11 inclusive is for the wider fork shown at A in Fig. 1. The
die shown In Fig. 6. while quite as complicated and ingenious

Fig, 6. Main Bending Die for the Typewriter
Ribbon Fork

as the other, will not be described in detail. The die selected

for description has one or two features of particular ingenuity,

which should be capable of more extended application in bend-

ing operations in general.

Description of the Bending Die

Fig. 7 shows the bending die with the punch-plate re-

moved, and the work A, in place as it appears at the conclusion

of the operation, ready for removal. The same reference let-

ters apply to all the engravings, Figs. 7 to 11. The punch

holder shown in Fig. S is supplied with a number of project-

ing members, some of which operate directly on the work, but

most of which act through their wedge-shaped faces to operate

Fifc^ t; i'uni h iiinl (ip-'iating Parts for Die 9lio\\-ii m Fig. 7

slides in the die, as shown more in detail in Figs. 9, 10 and 11.

TTie first thing that takes place (see Fig. 9 in particular)

after the blank has been laid in position and the plunger

starts to descend, is the throwing into place of matrix fingers B
by the action of wedge C in the punch, which comes in be-

tween them and spreads them apart. These fingers, as shown

by the dotted lines at B,, are normally swung in together, per-

mitting the placing or removal of the work, but when forced

into the operating position they pass over the blank as shown,

holding it down at the Inner ends. The thin blade-like pro-

jections at the end of matrix levers B enter slots cut to re-

ceive them in the faces of blocks D. These blades are thus

supported so as to prevent breakage under the pressure of

subsequent bending operations.

As the ram of the press continues its downward movement,
the next members on the punch holder to come into operation

are the two wedges E, one of which is shown in detail in

Fig. 10. These forCe together the inner ends of pivoted sup-

porting levers F. One of these levers is shown In its outer

or inactive position in the lower or sectional view Fig. 9,

while the left-hand one is shown in its normal or working
position in Fig. 10, where it has its working face flush

with that of matrix lever B. Now as the plunger of the press

continues its descent, the next member on the punch holder

to be operated is the bending punch G, which, as shown in

Fig. 10, bends downward the inner tab of the blank (see 6,

Fig. 7. The Die for the Complete Bending Operation on the Adding
Machine Ribbon Fork

Fig. 1) over lever F, the blank meanwhile being supported
between B and F.

The long tail of the blank has now to be wrapped clear

around the blade of matrix lever B. The provision made for

this wrapping operation is novel. As shown in Fig. 10, spring
plungers H are provided which are capable of being moved

^dachinerij.y.Y.

Fig. 9. Diagrammatic View of Die shown in Fig. 7, illustrating the
Preliminary Movements

inward, and may also be rotated. In the first place, wedges J
descend and force plungers H inward, against spring pressure
as shown. The lip of plunger H supports the work up
against the under side of the blade of B. After this has
taken place wedges K descend, drawing slides L toward the
front. These are slotted to engage pins M in rocking sectors

A'. The teeth in the periphery in these sectors engage gear
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teeth cut in the shanks of plungers H. As K descends, there-

fore, plungers H are rocked in the direction shown by the ar-

row in the small detail at the lower right-hand corner of Fig.

10. By means of this rocking the tail of the blank is

wrapped around blade B of the matrix lever. So much for the

first bend.

As shown best in Fig. 7, there is also a second plunger, O,

alongside of H in each of the two blocks D. As the ram con-

tinues to descend, a second inclined face on wedge / throws

these plungers inward, over the tails of the blank. Then
wedges P operate a second set of slides Q, through correspond-

ing pins and rocking segments to rotate plungers 0. wrap-

ping the work a second and final one-half turn about blade B.

as shown in the sketch at the lower right-hand in Fig. 11.

Now the extreme end of the tail of the work, which is thus

being bent about B, has to be rounded up as shown at d In

Fig. 1. This is done, as shown In Fig. 11, by interposing a

projection j on supporting lever F, against which the extreme

end of the tail strikes as it is bent round. This, combined

with the shape of the bending finger on 0, gives the proper

curve to the end of the tail.

While all this has been going on, the central wedge R of the

punch plate has been entering between two slides S, spreading

J/ai;iiiier|/..Y. r.

Fig. 10. Diagram showing the First Bending Operations for the
Adding Machine Ribbon Fork

them apart. These slides, as shown, have projecting ends

which bend the inner tab of the work (see b. Fig. 1) into a

slot in supporting levers F, thus completing the double right-

angle bend required at this point. The operation is shown best

in Fig 11. There is a second pair of tabs on the work (c in

Figs. 1 and 11), which has to be bent downward. This is

done by punch members T, shown in Fig. S, which have in-

clined faces pressing the tabs into bevel cuts provided to re-

ceive them in the blades of B.

When the operations just described are finished, punch V

of Fig. 8 comes down solidly against the work as it lies on V

of Fig. 9. At the same time a ledge on punch member C

strikes solidly against the edge of the opening at W. Now the

w-hole die mechanism, as so far described, is supported by a

stiff rubber cushion, and when the punch holder thus solidly

brings up against it, the continued movement of the ram of

the press forces the whole die mechanism bodily downward

against the resistance of this rubber spring. When this takes

place, punch U, holding the work firmly against V, forces it

down between stationary formers Y (see Fig. 71. This ac-

tion bends up the two ears of the fork, by means of which

connection is made with the operating mechanism for bring-

ing the ribbon up in front of the type for printing. The fork

is now completely formed.

On the return stroke the operations described are reversed.

Wedge R returns as do also members G. The latter, it will be

noted in Fig. 11, have beveled inner edges which strike cor-

responding wedge faces on the under sides of S, bringing them
back to the central position shown in Fig. 9. Plungers H and

are rolled back to their normal positions and withdrawn.

Supporting levers F are allowed to spring outward, leaving

them free of tab 6. The withdrawal of wedge C allows matrix

fingers B to spring back to the central position. The work is

now all bent to shape and all clear of its various supporting

forms in the die and may thus be easily withdrawn.

There may be some doubt as to the advisability of making
a complicated die like this one, when a number of simpler

dies can be made to do the work in several operations. This

matter was discussed at the time the tool was designed. It

was concluded, however, that the several dies required would

cost nearly as much as the complicated die, while there would

i///,v////^////,
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Fig. 11. Diagram showing the Completing Bending Operations
for the Adding Machine Klbbon Fork

be a clear gain in the reduction of operations, consequently,

of workmen's time and machine time. A tool of this kind,

however, has the disadvantage of requiring careful handling.

If anything should break, the whole of the bending operation

is tied up instead of only part of it being disabled, as would

be the case w-here multiple dies are used. It has never

broken, however, and is turning out satisfactory work, so its

expense appears to be justified by the service it is rendering.

* * *

DEATH IN UNGUARDED GEARS

Horrible accidents like this, in which limbs are mangled or

lives crushed out—the direct result of unguarded gears—are

of almost daily occurrence in this great country of ours where

human life is held cheap—cheaper than the few pounds of

cast iron that would have shielded the gears and prevented

the gruesome tragedy.

Ground to Death in Gear Wheels

While Henri Koch, an engineer of a steam dredge of the

R. C. Packard Co.. which has been blasting and dredging in

the east channel of Big Hell Gate at the foot of Ninetieth St.,

New York, was oiling a gear wheel near the winding drum of

the dredge yesterday afternoon, his coat caught in one of the

teeth and he was drawn between the largest two gear wheels.

The wheels crushed through his body and then came to a stop.

The engineer's screams brought half a dozen laborers em-
ployed on the dredge on the run. They saw him crushed
to death between the wheels, with only his legs free of the

long gear teeth. One of the laborers. Eniil Hanson, tried to

reverse the machinery, but the wheels would not move. After
working several hours, the laborers, with the assistance of a
squad of the harbor police under Lieut. Dwyer, extricated the

body. It was removed to the morgue.

Must our manufacturers be brought up with a round turn

by drastic laws, which awaken moral responsibility only by

touching the "pocketbook nerve," before they will cease build-

ing and selling dangerous mantraps like this hoist? Some
parts of machinery probably always will be dangerous of

necessity, but w-hat reason exists for leaving gears unguarded?

The unguarded gear is a potential means of mutilation or

death of some unfortunate, and must be abolished.
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COMPRESSED AIR FOR STIFFENING BEAMS,
STRUTS AND FLAT SURFACES

Prof. Peii-y. of the Royal College of Science, South Ken-
sington, England, recently published a letter in which he
called attention to the possibility of stiffening flexible ma-
terials by inflating them with compressed air. luentioning the

bicycle tire and the long sausage-like india-rubber toy sold

on the streets, as well-known examples. He suggested that

the idea may be made very valuable in the design of metal
structures, because with the proper internal pressure the com;
pressive stresses can be reduced to zero. It is the compressive

stresses that couiplicate structures and make bracing neces-

sary that greatly increases weight. The idea, now of special

interest in view of the development of the aeroplane, is treated

in Perry's "Applied Mechanics" in part as follows:

"A tensile load applied to extend a beam may not only di-

minish the greatest compressive -stress, but also the tensile
stress. Again, there are many cases of beams or infinitely fiat

arches in which there is no tensile stress anywhere. In such
easee, of course, the earth takes the necessary tensile load.

When the pneumatic wheel tire was invented. Prof. Fitzgerald
pointed out that columns to support loads, and military
bridges easy to pack and unpack might be made of inflated
tubes, the solid material being everywhere in tension

In a thin straight tube of circular section, if the great-
est bending moment is JLf and R is the radius, t the small
thickness of the material, the compressive stress anywhere

M
due to bending is y, where y is the distance from the

diameter which is the neutral line of the section on the com-
pressive side. The greatest compressive stress is M/irR-t.
Now imagine the tube to be subjected to internal fluid pres-
sure P above that of the atmosphere; there is a tensile end-
long stress P TT R- ~ 2 TT R t or PR/tt, and hence the greatest
compressive stress is M/wR-t— PR!2t. This is just when
P^2M/ TT R-. The greatest tensile endlong stress is then, of
course. PR i; but this is equal to the lateral tensile stress
which the mere internal pressure produces. When, therefore,
the internal pressure is just sufficient to remove all compres-
sive stress in the material, the tensile stress, where it is

greatest, is the same in all directions, and is 2M/wR-t. We
see, therefore, that great loads may be carried by inflated

tubes of thin material if they are only large enough in di-

ameter, or by a bundle of small tubes One
may go far in speculation on this idea—rigidity gained by
using thin material and subjecting it to internal fluid pres-
sure, so that there shall be no compressive stress. The great
ships of the future may owe their stiffness and strength to the
genera! use of fluid pressure in those parts of them where
cargo is stored, and the same pressure which gives strength
may serve to keep out the sea in case of a leak. It is the
means by which the leaves of plants are made rigid. Simi-
larly, large flat areas might be made of considerable size by
fastening together two plane sheets by means of many con-
necting ties so that they may not balloon out, and then in-

flating them like an air cushion. Aeroplanes of sufficient

size to support a man by Lilienthal's method can be made
with comparatively small internal fluid pressures, and are not
"liable to make splinters when they fall to the ground, these
splinters being a cause of considerable risk with aeroplanes
made with sticks as stiffeners. Kites much larger than those
suggested for military purposes might be made, in which the

whole kite might be like an air cushion, or thin tubes with
compressed air might take the place of the present bamboo
framework. The inflation might be maintained automatically.

"Again a thin tube of radius R and thickness t has to act

as a column carrying a load W, and this is the load which is

carried when there is no axial tensile stress. The pressure
of the fluid inside being P. we have -n- R- P=z W. Also the

W
lateral tensile stress produced in the material is PR/t or ,

TrRt

so that great loads may be supported by inflated tubes of thin

material if they are large enough in diameter. Thus, for

example, a tower of thin steel 1000 feet high would have in it

a lateral tensile stress of only three tons to the square inch,

due to its own weight and the necessary fluid pressure. Be-

ing all in tension there is no danger of instability such as

exists in ordinary pillars. If large in diameter, the hemi-
spherical top cap becomes of importance as a load. Any mod-
erate diameter like 20 feet would bear many tons on the top

in addition to the weight of the structure itself. Thus, a tower

1000 feet high and 20 feet in diameter and 0:01 foot thick

would itself weigh about 125 tons. Its hemispherical cap would
weigh 6.3 tons, and it would support 325 tons on its top. The
internal pressure would be 23 pounds per square inch and the

tensile stress 10 tons per square inch. There would be no
compressive stress."

MACHINING A MOTOR FLY-WHEEL
By EDWARD J BLANClEiARD

Much has already been written about the machining of parts
of various shapes and sizes on both hand and automatic tur-

ret machines. But the machining of motor fly-wheels as they
are finished on a No. 3-A Potter & Johnston automatic, will

no doubt be of interest to many, especially to manufacturers
of gas engines. The manufacturer of to-day realizes more
and more the need of automatic turret machines, if he is to

meet competition. This is particularly so with the auto-
mobile manufacturer.

The tools illustrated in this article were designed and built

by the Potter & Johnston Machine Co., of Pawtucket, R. I.,

for a well-known automobile concern in France. These tools

were designed to take in two different sizes of fly-wheels

which are shown in Fig. 1, and which the reader will note
are very much alike. In fact, the clutch part and the hole,

which are important, are the same on both sizes. The dimen-
sions given are in millimeters, and are the finished sizes.

I

i

Machiiuru.y. Y.

Fig. 1. Fly-wheeis to be Machined

The fly-wheels are finished all over in two operations, and the
time required for finishing both operations is 35 minutes. To
this, however, must be added about 4 or 5 minutes for each
operation, allowing time to remove the finished casting and
to put in a rough one, making a total of 44 minutes in all.

First Operation

The fly-wheel is gripped under the rim by the hardened
jaws A. Fig. 2, which are held in the standard chuck furnished
with each machine. The chuck is of the three-jawed type
and is shown at A in Fig. 3. One of the jaws is also visible

at B. This chuck is operated by a socket wrench. Referring
again to Fig. 2, the jaws are scored at B so as to prevent the
work from slipping. It will also be noted that the flat part

shown at B gives a very good bearing and proper gripping

surface for the jaws. It may be necessary to call the reader's

attention to the fact that this extra metal, as shown by the

dotted line in the engraving, is added to the castings to

facilitate handling, and is removed in the second operation.

The pins C back up against the web and serve to locate the

w^ork. D is the pilot bushing which is fitted to the chuck, the

tapered part E fitting into a similar taper in the chuck plate.

F and G are forged tools which rough face both sides of the

fiy-wheel and are carried in the standard toolposts H and / on

* Address : S4 Warren Ave.. Pawtucket, R. I.
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the cross-slide block J, which is fastened to the cross-slide by
means of the screw K. The forged tools L and M, which are

similarly shaped to F and G, and are carried on the front

cross-slide. They finish-face both sides of the fly-wheel, the

cutting edge 2S^ rounding the corner. The hardened steel block

is fastened to the cast-iron block P by means of the screw Q,

and the block P is fastened to the block R. The block

operates the swinging tool used for facing the web.

Fig. 3 shows the tools on the first turret face, which have

just finishea their work, and the turret has partly returned to

the indexing point. As has been previously described, A is the

chuck and B one of the jaws, C is a piloted boring-bar carrying

the previous turret face and cutter K operates in the hole. As
the practice was to use the same tools as far as possible in

subsequent operations, this swing tool was designed to face

the web in the next operation as well. The reader will see by
referring to Figs. 1 and 2 that the fly-wheel has a raised part

around the hole on the other side of the web. Therefore, it

was necessary to have the extra slot L put In the swing tool.

This swing tool consists of the swinging arm A" held to the

body M by means of stud 0. This stud is fitted so as to allow

the arm A' to swing, and is fastened to body M by a nut and
washer. Another one of these blocks is fastened to the swing-

ing arm at Q. These blocks are also free to rotate, ft is a

iTachitieriJ.y. Y

Pig. 2. Method of Chucking Fly-wheel in the Firat Operation and the Application of the Croaa-allde Tools

two blades D and E which bore and counterbore the hole in

the hub. F is a standard turning-tool holder carrying turn-

ing-blade G, which turns the periphery of the wheel. / is a

tool which bores under the rim, and is held in the special

boring-stem H. Another stem which cannot be seen in this

photograph is used for turning a groove in the web. This

groove is turned in the proper place so that tool J. shown

spring between these two blocks, so that when the aiiu A' is

pushed forward the spring is compressed, and when the pres-

sure is removed from the arm it is forced back to its starting

position by this spring. S is a steel strap screwed on to the

body. The cutters are held in place by clamps as shown at T,

and have backing up screws which provide longitudinal ad-

justment. U is a stop-plate with an adjusting screw so as

Fig. 3. Tools used in the Turret for the First Operation

on the next turret face, can start cutting without having to

break the scale. The standard turning-tool holder is shown

clearly at C. The rear cross-slide tools work simultaneously

with the turret tools just described. The cross-slide is actuated

by a separate cam on the same drum as the turret cams, and

is so constructed as to permit adjusting so that the cross-

slide can be fed in when desired. It will be noted that there

are seven tools cutting at the same time, which is a feat that

cannot be accomplished on a hand machine.

On the next turret face is shown a swing tool which faces

the web. Cutter J starts in the groove made by the stem on

Fig. 4. Tools uaed in the Turret for the Second Operation

to have the arm stop in the proper position. T is a roll held

in the carrier W, which is pivoted at X, the holder for the roll

being held on the turret face as shown. As has been pre-

viously explained, this swing tool is pushed by the hardened

steel block y, which has a groove Z machined in it. This

groove engages roll V, and as the front cross-slide feeds for-

ward to finish-face both sides of the fly-wheel and round the

corner, it also pushes the swing tool. A' and B' are the forged

tools which finish-face the fly-wheel and which are shown at

L and M in Fig. 2.

The tools carried in holder C", on the third turret face, are
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the same as those on the first turret face with the exception

that the pin cutter D' is added, which rounds the corner E',

and blade F' , which chamfers the inside edge G' . On this tur-

ret face is omitted also the tool which turns the groove in

the web. On the fourth turret face, which is directly in the

rear of the swing tool and which is not visible in Fig. 3, is a

bar similar to the boring-bars shown on the first and third

turret faces, except that it has single point cutters instead of

flat cutters. This bar sizes the hole in the hub and also the

counterbored recess. This completes the first operation when

the machine is stopped, and the operator replaces the finished

piece by a rough one, when the machine is again ready to

start. The time required to finish this operation, including

the time necessary to replace the finished piece by a rough

one is 30 minutes, or in other words, the output for this

operation is 20 fly-wheels per day of 10 hours.

Second Operation

In the second operation the fly-wheel is centralized by the

bushing A which is clearly shown in Fig 5 and is held in the

fixture on the spindle nose B by means of screws C. This

centralizing bushing A is hardened and ground and fits the

counterbored hole in the fly-w-heel which was finished in the

first operation. The fly-wheel Is held in place by means of

ilachinery.y- r.

Fig. 5, Delails of Chuck and Taper Boring-tool used in the
Second Operation

the hook bolts D which clamp it against the fixture on the

spindle nose as shown. There are four of these hook-bolts and

they are clamped by means of the nuts E. Each bolt has two

countersunk spots F diametrically opposite, as shown, so that

when the operator changes the pieces the bolts are turned

half way around, and the ball G, which has a spring at the

back of it, drops into the opposite spot and keeps the hook

part of the bolt out of the way. After the work is clamped

in the fixture on the spindle nose the machine is started up

and the taper boring-tool on the first turret face is brought

into position and operates on the work. This taper boring-

tool is clamped to the turret by screws I and is centralized

by bar H which is also used as a pilot. The taper boring-

tool consists of a cast-iron body J and carries two steel

plungers K and L, which are hardened and ground. These

plungers are clamped together by the screw M, and between

these plungers, keeping them a certain distance apart, is a

block y, one end of which is turned down so as to fit the roll

0, held in place by a screw and washer. In the back of one

of the plungers is a spring P which keeps the plungers out.

One plunger would have been better and cheaper to make, but

on account of the depth of the bore it was impossible to get

the roll outside of the fly-wheel, when the end of the cut was

reached, unless the plunger had been set at an angle which would

necessarily have been too great. Plunger K carries a tool T
which is held in place by screw Q. This tool has also a back-

ing up screw H which makes it possible to get longitudinal

adjustment. Roll engages a slot in the hardened steel cam
plate S which is screwed to the special cast-iron block U on

the cross-slide. This slot is machined at an angle of 13 de-

grees and it can readily be seen that as the turret advances

and the roll engages this cam, the tool T will be forced to

travel at the proper angle, at the same time that it is feeding

in. V is a pin-tool set in the body of the taper boring-tool

and turns a groove in the web to receive one of the cutters

in the swing tool as described in the other operation. W is a

felt washer held in place by plate X which also covers up the

hole which was made for plunger L. This keeps the dust and
caips from getting into the holes and eliminates a lot of trouble

which is usually caused by the chips and dust getting be-

tween the sliding parts. A blade which can be seen at A,

Fig. 4, is also carried in the body of this tool and forms the

part y, shown in Fig. 5. The taper boring-tool rough bores

the clutch part. A tool similar to the pin-tool Y, is carried on

the third turret face and finish bores the clutch part. On
the second turret face is the same swing tool which was used

in the previous operation, but with the addition of an extra

blade, which faces the web and raised part around the hole,

the swing tool being operated in the same manner as it was
in the first operation. The cam which is used on the turret

face carrying the swing tool, is made so that when the turret

has advanced the full amount it dwells long enough to allow

the cross-slide to push the swing tool. When the tools on the

first turret face begin to work the cross-slide is against the

stop-screw B (Fig. 4) having ^een br^3«ght up previously by

a special rear cross-slide cam. When the next turret face

brings the swing tool in place the cross-slide starts to feed

forward and pushes the swinging arm until the web is faced.

Then the special rear cross-slide cam mentioned, which is

a combination front return and rear dwell cam, brings the

cross-slide back against the stop-screw and keeps it there un-

til the clutch part is finished, thus assuring the correct taper.

This operation consumed exactly 14 minutes, including the

time necessary to take out the finished casting and to put in

a rough one, or 43 fly-wheels per day of ten hours. The time

given is the average time which the writer secured for his

own benefit, and was made at the works of the concern for

whom the tools were built, and it may be appropriate to men-

tion at this time that the manufacturers stated that they

were getting better work and more of it than they were able

to get by their former method of machining. This is only one

of an unlimited number of pieces which can be finished on

these machines, and the reader will readily appreciate the

advantage of this type of machine over the hand machine, ks

the only care necessary after the machines are once set up

for a certain job, is to take out the finished work and to put

in another piece. An operator can easily take care of from
four to six machines, depending, of course, upon the length of

time consumed in finishing the parts, and the manufacturer

can also depend on each piece being a duplicate of the other.

* * *

UTILIZATION OF SCRAP
There is in Cleveland a concern that makes a business of

blanking metal for other firms that do stamping. Now any-

body who knows anything about the stamping business knows
that there are hundreds of jobs a year which leave scrap from
which many other stampings could be made—if the firm hap-

pened to get the order for the smaller pieces. But it may not

get such an order for months and to store the scrap from the

first job until the second comes, would cost more than buying

new sheets for the second. But suppose somebody could make
a business that did nothing but blank, suppose somebody

could go to a lot of other stamping concerns and get their

blanking work? The variety of pieces for which many con-

cerns had orders would be such that the blanking concern

could often use scrap twice or three times. The Cleveland

man who started the blanking business got the idea by simply

asking himself, "Why cannot better use be made of scrap steel

than selling for scrap?"

—

Silent Partner.
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EXAMPLES OF MODERN TURNING PRACTICE
IN AUTOMOBILE CONSTRUCTION

A number of interesting examples of wliat can be accom-

plished with a modern turning lathe that has been specially

designed for the i-apid and accurate production of work, are

shown by the illustrations accompanying this article. The op-

erations on the different pieces illustrated are particularly

noteworthy, partly because of the limited time in which the

work is accomplished, and also because of the accuracy with

which certain of the surfaces have to be finished.

The camshaft shown in the machine in Figs. 1 and 2 is a

Fig. 1. Rear View of a Lo-swing Lathe arranged for Turning Camahafts—First Operation

good example of that class of work in which rapidity and

precision are combined, as seventy-five of these shafts are

turned In ten hours, and the diameter d and the length of the

bearing 1 must be kept within limits of 0.001 and 0.002 inch,

respectively. This work, as well as the other operations

which will be subsequently referred to in this article, is per-

formed on the well-known Lo swing lathe,

built by the Fitchburg Machine Works, of

Fitchburg, Mass.

These shafts are finished in two operations.

The arrangement of the tools for the first

operation is shown in Fig. 1, while Fig. 2 shows

the machine set up for the second or final

operation. Owing to the rapidity with which

this work is turned out, a somewhat detailed

account of the successive steps will be given.

As it is necessary to support the shafts whili.'

they are being turned, they are first rougii-

ground on the central bearing for a steadyrest.

The shaft is then placed in the lathe and the

tool A, that is used for turning bearing d. is

then used as an indicator for locating the

automatic stop-red.

As those familiar with tae Lo-swing lathe

know, this automatic stop-rod is located at the

front of the machine and contains a number

of adjustable stops which can be set to au- ^^^ ^

tomatically disengage the feed at any predetermined point.

Tne rod itself Is also adjustable longitudinally so that the

tools, which, for a given piece of work would have the same

total travel, can be disengaged at a point neai-er or farther

from the headstoek as may be required.

The method of using the tool for locating the stop-rod is as

follows: After the stops' on the rod have been set to give

the required amount of tool travel and in the approximate lo-

cation with reference to the work, the carriage is brought

against the stop that is set for that side of the end cam
which is next to bearing d. The stop-rod is then adjusted

just far enough back to allow the tool to clean up the side of

the cam. As soon as the cam is faced, the carriage is fed

to the second stop and the inside of the collar for bearing d

is finished. By the use of the stops, the distance between the

cam and collar is kept within a limit of 0.002 Inch. The

tool is next returned to Its first position, and, after being fed

in until a zero mark on the micrometer collar of the feed

screw is reached, it is again passed over the work, thus

finishing the bearing within a limit of 0.001 inch. These

close limits are necessary, as the jig used for drilling holes

through the collar is clamped to and located by this finished

bearing.

The two three-tool attachments which are both mounted on

one carriage, as shown, are next employed for rough turning,

simultaneously, the six spaces between the cams. The bear-

ing on the tailstock end of the shaft is then rough turned by

tool B, the stop for which is adjusted to face

the cam the right length from the end of the

shaft. This finishes the first operation which

consumes five minutes.

After the entire lot is machined In this way,

the tool is changed as shown in Fig. 2 for the

second operation—except when two lathes are

employed, in which case the work is, of

course, passed from one to the other. On the

second operation, the shaft is reversed, the

dog being placed on the finished end. The
stop-rod is first set for facing the collar to

the correct width. This is done by running

the carriage against a stop—set approximately

correct—and adjusting the automatic stop-rod

until the tool which faces this shoulder just

touches the blade of a small combinationy square, set to project It inch ( the thickness

of the collar) beyond the base of the square,

which Is held against the finished face of the

collar. When this adjustment has been made,

the four sizes on this end, including the turn-

ing of the collar itself to the right diameter, are finished

simultaneously by the special four-tool attachment shown.

The tools in this holder are set the right distance apart for

forming the shoulders, and any change of diameter is obtained

by the screws shown back of each tool, which give an inde-

pendent adjustment. .\ll of the ln^arines are turned with an

Arrangement of Tools for the Second Operation on the Camshafts

allowance for grinding, which operation is performed after

the shafts are carbonized and hardened. The time required

for the second operation is two minutes.

It will be noted that provision is made for supplying a

cooling compound to the cutting edges of all tools, each of

the three tool-blocks having a T-headed pipe which distributes

the lubricant. These pipes or nozzles are connected by the

flexible metallic hose shown, to a cored passage in the car-

riage which is supplied from a geared pump inside the head

of the machine. The speed of rotation, while turning. Is

375 revolutions per minute, and the feed rate is equivalent to

1 inch of tool travel for every 75 revolutions per minute of

the work. By means of a speed variator on the headstoek,

feed changes can be conveniently made. These shafts are

being finished by the thousands in the time specified.

I



October. 1910 .MACHINERY 101

The part illustrated in Figs. 3 and 4 is an automobile trans-

mission or propeller shaft. In this particular case, it is the

nature of the work which makes the turning operation one of

interest, as cylindrical, tapering, and spherical surfaces are

finished almost as easil.v as a piece of uniform diameter. Fig.

3 shows, diagrammatically. the arrangement of the tools and

work for the first operation. After the shaft is "spotted" at A
for the steadyrest, the straight part C and the collar B are

sized with tools /S and i?, which are mounted on the left-hand

carriage. A concave groove is then cut in collar B by tool i?.

The method of driving this shaft is worthy of note as it is

both simple and ingenious. A dog having two driving arms
is used, each of which bears against a pin A' that passes

through a hole in the spindle. As the ends of this pin,

against which the dog bears, are beveled in opposite direc-

tions, the pin turns in its hole when the dog makes contact

with it and automatically adjusts itself against the two driv-

ing members of the dog. The advantage of driving by a two-

tailed dog, as most mechanics know, is in equalizing the ten-

dency to spring slender parts while they are being turned.

ilachii'eru.y. 1'.

Fig. 3. Diagrammatical View sho-wing Tools and Spherical Turning Attachment used in Machining Automobile Propeller shafts

after which spherical end D is formed by a special attachment

mounted on the right-hand carriage. This attachment is the

same in principle as the regular taper turning attachment,

the substitution of a circular templet T for the straight kind

used on taper work, being the only practical difference. It

It should be added that the equalizing driver referred to is

the one regularly employed on the Lo-swing lathe.

An excellent example of fast but accurate work is shown

set up in the machine in Fig. .5. This part is an automobile

steering knuckle, the shape of which is more clearly shown

was necessary to have this ball-shaped end true within 0.001

inch, which accuracy has been easily obtained.

After the surfaces mentioned have been finished on the re-

quired number of pieces, the work is reversed and the tools

changed as shown in Fig. 4. Tlie first step In the second

operation is to turn the body E of the shaft with the tool T

on the left-hand carriage. The taper F and the straight part G
are then finished, which completes the turning. It will be

noted that in setting up the machine for this second opera-

tion, it is arranged for taper turning by simply replacing

the circular templet with the straight one shown. When
this taper attachment is not in use, the swiveling arm M,

which is attached to a bracket, is swung out of the way.

Fig. 4. Tool Arrangement for Second Operation on Propeller Shafts

in Fig. 6, which also indicates the arrangement of the four

tools used. This part, like those previously referred to. is

finished in two operations. The tool setting is identical for

each operation, however, except for diameter adjustments.

As the illustration shows, three of the four tools employed

are used for straight turning on different diameters, while

the fourth finishes the taper. These pieces, which are rough

drop forgings, are first reduced to the approximate size.

When it becomes necessary to grind the tools, they are reset

and those parts which have been roughed out are turned to

the finished size. During both the roughing and finishing

operations, the work revolves at a speed of 375 revolutions

per minute. The feed for roughing is equivalent to 50 revolu-
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tions per Inch of tool travel, while for finishing ic is reduced,

the work making 100 revolutions per inch of travel. By
finishing in this way, it has been possible to maintain the

size of the straight portion at the large end of the taper within

O.0005 inch. The average time for the first operation, which

includes starting, stopping, turning and replacing the piece,

is one minute, while for the second .operation with the finer

feed, an average time of two minutes is required.

The work is driven by sleeve 8, which fits over the spindle

and is held in position by the regular driver, as shown. This

sleeve is notched to fit the knuckle, so that the latter can be

Fig. 5. Lo-STVing Lathe set up for Turning a Steering Knuckle

easily and quickly replaced when finished. One of the in-

teresting features of this job lies in the method of locating

the shoulders on each knuckle at the same distance from the

hole H w'hich is drilled previously, and which receives the

bolt on which the knuckle swivels when assembled in a car.

As soon as the knuckle has been placed between the centers,

a close-fitting plug P. Fig. 5, is inserted in this hole and the

Fig. 6. Plan View showing Method of Driving Steering Knuckle,
and Tooling

indicator arm with its attached gage or caliper G, is swung
up to the position shown. The stop-rod on which the stops

have been previously set for the correct distance between the

shoulders, is next adjusted axially until the gage O just

touches the plug P. The indicator is then swung out of the

way, and the piece turned. If the next knuckle were centered,

say deeper than the previous one, which would, of course,

•cause it to be located near the headstock, obviously all the

shoulders would be located farther from the finished hole,

providing the position of the stops remained the same as be-

fore. In such a case their position would, however, be

changed by shifting the stop-rod until the gage G again

touched the plug, thus locating all the stops with reference

to the hole. As the adjustment of the stop-rod changes the

position of the taper templet as well as the stops, it is evident

that both the shoulders and the taper are finished the same

distance from the hole in each case. The connection of the

bracket (to which the templet arm is attached) with the stop-

rod is clearly shown in Fig. 5; this bracket can be locked to

the ways or adjusted to slide when the stop-rod is moved.

In Fig. 7 another turning operation is shown, the work in

this case being a rear axle for a motor truck. The turning of

this part is a good example of that class of work where the

rapid removal of superfluous metal is the important feature.

As the engraving shows, the stock prior to turning is S^i

inches in diameter and it is reduced to a minimum diameter

of 1 1/16 inch. This metal is turned off with one traverse of

the carriage or by one passage of the five tools, and the weight

of the chips removed from each end of the axle is approxi-

mately twelve pounds. The time required for the actual

Fig. 7. Axle End which was reduced, as sbown. in One Traverse of
the Five Tools

turning is about 9 minutes, while the total time for the opera-

tion, which includes placing the heavy piece in the machine,

turning, and ren;oving the work to the floor, is 12 minutes.

The work revolves while being turned at 110 revolutions per

minute, and a feed equivalent to 1 inch of tool travel to 60

revolutions of the work is used. It will be noticed that the

taper attachment is also employed on this part, the taper

being turned by the second tool from the left. As the axle

is equipped with roller bearings, it was found desirable to

finish the bearing part by a separate operation, therefore. In

the operation shown the axle is simply roughed down rather

close to the finished dimensions, leaving enough material for

a light finishing cut.

The aeroplane industry has developed in France with as

much rapidity as the manufacture of automobiles in the be-

ginning of that industry. A little over a year ago there were

less than 100 aeroplanes in all Europe, principally in France.

Statistics show that since the first cross-channel flight, Bleriot

has built 250 machines, duplicates of the machine in which he

crossed from Calais to Dover, and Farman has built at his

works over 100 biplanes. The machines built by other makers
bring the French production to over 800 which have sold for

something over ^2,500,000. The small Bleriot monoplane sold

at first for $2000, but after its success in crossing the English

channel, the price was raised and the latest type now costs

from $3100 to $5100; the price of the Farman machine is $5600;

Voison, $4600; Antoinette, $500; Wright. $5000; and Sommer.

$5000.
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A TOOL FOR GRINDING IN GAS-ENGINE
VALVES

By ARTHUR C. PLETZ-

As the manufacturing of gasolino engines is becoming a

great factor among American industries, many a superin-

tendent, foreman and draftsman is putting in liard days of

Efficient Tool for Grinding in Gas-engine Valves

work racking his brains for new ideas in tools whicli will help

toward increasing the output and keep up with the present

demand. Among the many tools that have been designed and

tration shows a tool which gives satisfactory results.

The driving end of this tool is made with a No. 1 Morse
taper, thus making it interchangeable with any light drill

press. The reciprocating motion is obtained in the following

manner: Driving shaft A has a bevel pinion B on one end.

This pinion drives bevel gear C on shaft D, which carries two
segments E and F. These segments are of the friction gear
type, and engage alternately with rawhide or filler reciprocat-

ing pinion G, which revolves about one and three-quarter turn
in each direction. Spindle H runs in the bronze bushing K,
and is arranged to adjust pinion G so that it will bear tightly

enough against the driving segments to drive the valve. Pinion

G has a No. 1 Morse taper, thus enabling it to take any style

of tool to drive the valve. The case / is made from a thin

aluminum shell, which reduces the weight considerably.

* * *

MOTOR ASSEMBLING STAND
By JIG AND TOOL DESIGNER

In a well-equipped shop, where several thousand automobile

motors were being manufactured, a convenient assembling

stand was necessary and the design shown in the accompany-
ing illustration was made. There are several different styles

of these stands on the market, and besides, almost every factory

has a design of its own. The particular design illustrated is

not entirely original, as some of the points in different types

now being used in other factories are combined in this one; in

fact, practically all the good points of other types are here

combined, with a few new and original ideas, thus making
this stand very convenient and satisfactory.

The engraving shows the stand assembled and in detail. It

is composed of a column or base A, to the top of which is

fitted a trunnion B. that may be swiveled about a vertical

axis. Bolted to the top of this trunnion is a hard wood plank,

at the ends of which are fastened shoes C. which fit the rings

D that support the motor being assembled. These rings have

the same radius as the shoes in which they rest, and they

are provided with projecting brackets to which the motor

crankcase feet are attached. By referring to the detail of the

trunnion B, it will be seen that 12 holes are drilled in its

under side. These are used for locking the plate by means

of the foot lever and spring plunger shown in the assembled

view. This indexing arrangement makes it possible to swing

^19K
CRANK CASE BOLTED

gN HEBE H 19)«~
hs^

tried out I think the valve-grinding tool is quite important.

Many different designs of these tools have been tried with

more or less success. Some superintendents still cling to the

hand method, as they think it is the most satisfactory. The

writer has tried several methods, and the accompanying illus-

• -Address ; Swift Auto Co., Detroit, Mich.

Acyustable Stand for Holding Motors while Assembling

the motor around to the most convenient position for the

workman. With a well-balanced motor, no matter what the

weight, the finished supporting rings and the shoes in which

they rest, furnish just enough friction to give a firm but even

hold so that the motor, besides being sprung about a vertical

axis, may also be turned over to the most convenient angle.
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INFLUENCE OP THE AUTOMOBILE
Forty or fifty years hence historians probably will refer to

the marked influence that the automobile had on the life and

trend of thought of the American people during the latter

part of the nineteenth and first part of the twentieth centuries.

Even we, living in the midst of the age of transition, are struck

with wonder at the great change in traffic plainly observable

on the streets of any large town. Ten years ago, even five

years ago, the horse-drawn vehicle was the common individual

means of conveyance in New York, Chicago, and other cities.

Today the auto taxicab preponderates, and the number of

motor trucks in use is large and rapidly increasing.

But of even greater significance is the conversation of people

operating, owning, or hoping to own automobiles. Their con-

versation abounds in retei'ences to cylinders, carburetors, mag-

netos, differentials, gaskets, lubricators, horsepower, and hun-

dreds of other mechanical terms almost unknown to the mass

but a few years ago. Not only do men talk thus, but women
converse animatedly about things purely mechanical, display-

ing knowledge amazing to those accustomed to think that they

have no capacity for such matters.

The effect of familiarity of a large class of intelligent people

with the operation and details of a rather complex machine

whose parts have to be adjusted with skill must be to make
them more interested generally in machinery and motors, and

to concentrate more minds on improvements of importance.

It .'hould also tend to stimulate manufacturing through awak-

ening in individuals a taste for mechanics and comprehension

of the basic principles, and thus give a still greater impetus to

the mechanical pi-ogress of the age.

* * :S

BAD OFFICE SYSTEM
It is a bad office system in a manufacturing business that

does not provide means for keeping ti"ack of i-esponsible of-

ficers whose duties often call them into the factory. The

public doing business with the members of a concern has a

right to expect that the time of salesmen and others shall not

be wasted in vainly waiting for some one to turn up with

whom they may hope to do business. When a person calls

to see the president, superintendent or buyer he should be

told at once if possible where the desired party is, if not in

the office, and if an appointment can be made. In the event

of making an appointment he should be told what the probable

time of waiting will be.

In the management of some concerns it seems to be the

custom to let the officials chase about the works and show up

at the office when they please. No one ever seems to know-

where they are or when they will be accessible. The sales-

man may either take a chance on a long wait, or leave and

call again and perhaps repeat the experience. The philosophy

of factory office management would seem to the unprejudiced

observer to be summed up in the paraphrase of the golden

rule, "Hand out to others what you would like handed out to

you." Remember when you are tempted to let some unwelcome

visitor cool his heels for an hour or two in the ante-room,

and then give him a curt dismissal, that you and your repre-

sentatives are likely to receive similar treatment when sup-

pliants at the doors of other concerns. Politeness and cour-

tesy beget considerate treatment and are well worth while

as part of a policy of "enlightened selfishness."

A PROBLEM IN SHOP ECONOMY
One of the most difficult problems with which the shop

manager must grapple is that of determining when to replace

old types of machinery with new. Judging from statements

sometimes seen in the daily and semi-technical press, one

would think that engineers in general consider it economical

to throw out an old machine and install a new one if it can

merely be shown that the new machine will perform a cer-

tain operation at less cost than the old one. This, however,

is not the only consideration. If the old machine is still in

good condition and can be used for several years without any

additional capital outlay, then it might prove advantageous

to retain it, even though the cost per piece were slightly

higher than on the new machine.

If the same operation is performed throughout the greater

part of the year, and if it is possible to determine the exact

reduction in cost of output by the new machine in compari-

son with the old one, the problem w-ould be one of simple

arithmetic, as the only factors to be taken into consideration

would be the number of pieces to be made per year and the

additional interest charges on the capital invested in the new
machine. In most cases, however, the problem is not so

simple. The machine is not used for making the same parts

throughout the year, but is changed from one class of work

to another. For some work the new machine may not be more

economical than the old one—for other work, the economy

may be very marked. Exact comparisons are then impracti-

cable, and keen judgment, rather than calculation, is required

on the part of the shop manager. Should he decide to install

the new machine, and sell the old one for junk, merely because

some particular piece for which the new machine is especial-

ly well adapted can be made with marked economy, he may
make a mistake and incur considerable loss.

On the other hand, it is likely that a greater number of

people err on the side of keeping old, worn-out machinery

when a new- equipment would cut down their costs. Espe-

cially is this true of long-established firms whose reputation

and well-cultivated markets make them feel the keenness of

competition less severely. It is a well-known fact that the

most modern machinery is often found in the smaller, com-

paratively inconspicuous shops. The retention of old machin-

ery long after its term of usefulness has expired is probably

a greater mistake than that of scrapping tools and devices

prematurely. The question of when to install new machin-

ery and scrap the old equipment is, therefore, one that calls

for better judgment of the requirements of shop practice than

almost any other the shop manager has to consider. In order

to decide it successfully, a comparative study of the capacities

of new and old machines extending over long periods of time

is often necessary. In that way only is it possible to decide

with reasonable accuracy whether it be more economical to

retain old equipment or to install new.
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CAPACITY OF HIGH-SPEED STEELS
During the last decade high-speed steel has been developed

from a product iio|uilarly regarded as a metallurgical curiosity

to a cutting material that has largely displaced carbon steel

in most up-to-date and progressive machine shops. It is say-

ing only what every mechanic l<nows to be a fact to state that

high-speed steel has worked a tremendous change in speeds

and feeds and in the design of machine tools; also that the

quality of high-speed steel has been greatly improved.

In the early years of high-speed steel history, there were
all grades ranging from very good to very bad. Certain

brands came to the front because of uniformity and general

superiority. The situation to-day is that practically all the

recognized brands of high-speed steel are good, but this does

not mean that they are all alike. Far from it. The reason

one brand of steel is found superior to others in a certain shop

is that it has certain peculiarities of temper, speed, capacity,

etc., which the men in that shop have recognized and to which
they have adapted themselves and their machines; conse-

quently the steel stands up and does good work. Another
brand of steel equally good, but requiring different heat treat-

ment or different regulations of speeds and feeds would be

found far inferior in that shop because it would be treated

and used as was the first steel.

The situation seems to be that each steel, when treated and
used in accordance with its peculiarities, will do about as

much work as any other good brand. This we have on the

word of a well-known engineer who has assisted in making
thcftisands of tests of high-speed steels. This brings us to the

matter of making high-speed steel tests, on the results of

which many concerns have pinned their faith. There are

shops which have made extensive tests of high-speed steel and
wasted many dollars in the e.xpefiments. It is a huge job to

properly test a high-speed steel, and few engineers have the

experience and qualifications for such important work. Very
small differences in speeds, feeds, heat treatment, etc., will

make almost unbelievable differences in results. Tests con-

ducted seemingly with the utmost impartiality may be thor-

oughly unreliable because certain factors have not been recog-

nized or the effect of slight variations in materials, etc., has

been ignored.

READINESS TO SHOULDER RESPONSIBILITY
What is the secret of the startling and rapid rise to re-

sponsibility and power of the world's successful men? Impar-

tial investigation shows almost invariably that it is in their

readiness and willingness to accept responsibility; but espe-

cially in their rcaili)irfis. The career of almost any successful

man shows that he had prepared himself long before for the

crisis he might have to meet, for the problems he might have

to solve; and had trained himself for work he would surely

have to do if his opportunities came. This explains simply

enough why it is that men whose names become widely

known for successful achievement are found equal to the diffi-

culties that arise—they are prepared.

While it is true that undue influence sometimes aids in the

promotion of a man, only thoughtless men would ascribe ad-

vancement in general to "pull" or "luck." As a rule, the

secret of success of most men engaged in mechanical work,

is that they were ready with knowledge and skill at the mo-

.ment when these were demanded. The man picked lor pro-

motion Is not the man who says. "I will get ready," but the

man who can say, "I am ready." No man can prepare himself

for a position of real responsibility in a week, or a month, or

perhaps even in a year.

The men who now occupy leading places in the mechanical

world began to qualify themselves in their early years. Those

that will occupy these places ten, fifteen or twenty years hence

are now fitting themselves by study and observation, and by

practical training for the responsible work to come in later

years. It is the apprentice who by evening study qualifies

himself for the first simple duties of the drafting-room that

is picked for further training when a vacancy occurs. It is

the machinist who has prepared himself, who is ready for

more exacting duties, that is made foreman of the new de-

partment. It is the foreman who has fitted himself for

larger and greater responsibilities who becomes superintend-

ent of the new shop; and when the "old man" retires it is

the trained and prepared superintendent that is made man-

ager. In every field of endeavor, and on every rung of the

ladder, it is the man who is ready—who is prepared—that is

promoted.
+ * *

THE DEVELOPMENT OP MACHINIST
APPRENTICES*

By F. W SEBELINt

The question of developing machinist ai)prentices seems

to be uppermost in the minds of many employers, and it is

gratifying to note that the superintendents and foremen in

many factories are also awakening to the crying need of more

learners of the trade. But it needs a united action on the

part of employers to adopt a system that shall be as nearly

uniform as possible.

The rate of wages should be regulated according to the

class of work that each shop is equipped for. For instance,

a higher rate of pay should be given in a shop where the

work is rough, because it requires less instruction to produce

the same result financially in a shorter time than where the

work is fine, necessitating a careful and painstaking training.

If the same rate of remuneration were offered by all classes

of shops it would have a tendency to attract the boys to the

shops doing the finer grade of work, which would place the

other shop doing the rougher work at a decided disadvan-

tage.

The boys should be placed where they are best adapted.

The average boy does not know his own capacity well enough

and needs the guidance of men who have been "up against it."

The importance of the machinists' trade has been greatly

underestimated, due no doubt to the degrading influence of a

floating element which one sees in our shops, who are not

even fair mechanics, but are classed as machinists. The word

"machinist" is too freely used by men, every machine hand

or man who can operate a power hack-saw or cutting-off ma-

chine is classed as machinist, by those who do not know the

definition of a machinist. Is it any wonder that the average

American boy of fair education shudders at the thought of

associating himself with such cheap help? He does not know

any better.

Manufacturers should at all times be in close touch with

the schools, especially the high schools and technical schools

in order to encourage the boys who are interested in the me-

chanical trades. Invitations should be extended to the boys

to visit the factories at stated times under the guidance of

capable men, those especially who are interested in the boys,

thereby assisting many of them to choose their future voca-

tions and helping manufacturers in securing the right talent

for their future superintendents and foremen. A boy's worth

should not be considered only by the dollars and cents that he

may earn for others, but also by the good that he may do for

the world at large.

The automobile industry has opened up a new avenue for

mechanics, and has proved a veritable gold mine for vast num-

bers of men. Good workmen are picked as foremen and su-

perintendents, causing a shortage that has played havoc with

the machine tool builders. The automobile industry is but

in its infancy, and more mechanics will be needed as the

business increases, consequently the opportunities for good

men will be better than ever before—more hard luck for the

other fellow who does not take time by the forelock and for-

tify himself before It is too late.

I dare say much of the fault lies with superintendents and

foremen because more boys are not being developed in our

shops. They do not want to bother with apprentices, because

(as one frequently hears) the boy will not remain long enough

to repay the boss something on the investment; he suddenly

• For previous articlos on npprcuticcs, apprenticeship, and apprentice

conditions see ; "Gould & Klierhardf s Apprenticeship System," July.

1010- •.\pprenticeship Cei tilicate," May, 1910: "United Shoe Machin-

ery Co.'s Apprentice School." February. 1910 ; "Apprenticeship Con-

ditions," .Tanuary. 1910: "Need tf a Good Apprentireship System."

.Tanuarv, 1910; "The .-Apprentice Problem," April. 1909; "Instruction

of .\pprentices in the Cincinnati Milling Machine Shops," December,
1908. and the previous articles there referred to.

t .Vddress : 7022 Quiniby Ave., Cleveland, Ohio.
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vanishes, someone having offered the partly developed boy
a little more pay.

But a remedy can and must be applied to stop this traffic

which is filling our shops with undesirable men. There
should be a uniform apprentice system established in all

shops where apprentices can be used. Each employer should
respect the rights of his competitors and not hire an appren-
tice who severs his connection from his former employers
unless he agrees to work out the unexpired term of his ap-

prenticeship with the second employer. This would benefit

not only the employer, but the boy himself, because it would
be the means of making him independent and a better citizen.

These reforms cannot be brought about unless the shop's

environment and surroundings are of such a nature as will

attract a better class of boys than is usually found in them.
There should be perfect harmony between foremen and ap-

prentices, and the boys should not be treated as if they were
in the way. On the contrary, they should be made to under-

stand that they are producers the day they enter the shop,

and they will soon feel that they are of some use after all.

Much depends upon the personality of the foremen to encour-

age the boys.

There are many shops where there are no apprentices, their

managers arguing that their production would suffer if ap-

prentices were employed, but that is a mistake. I can cite

instances which have come under my own charge where I

was, until recently, general foreman of the Cleveland Twist
Drill Co. We had many boys working as apprentices, and
some who were in their thiid year were on a par with the best

journeymen we had in the shop, and their knowledge was not

limited to any particular branch. These same boys were
used as instructors to these who followed them, because our
ideas and methods were so thoroughly inculcated in them that
we could safely use them as instructors to hand down their

experience to otheis. Every man in the shop was expected
to assist the boys wherever it was possible. If at any time a
boy sought information from a journeyman and received a
discourteous answer that man was reprimanded.
A system of classifying apprentices which has many good

features has been adopted by several Eastern manufacturers.
A boy who has a natural talent for mechanical pursuits, but
has not the means to serve a four-years' apprenticeship, ran fit

himself for any one of the different branches of the machin-
ist's trade. For instance, to become a i)roficient lathe hand he
might serve two years; a milling machine hand, two years;

planer hand, one and one-half year; bench hand, two years,

etc. This system would produce experts in the different

branches, but their sphere of usefulness would be limited, and
their opportunities would not be as good as those who have
served the full apprenticeship.

This system would place many expert classified men on the
market who could command higher wages than now prevail,

and it would go a great way toward solving the labor problem
which now confronts manufacturers all over the country.

A bill was introduced before the legislature of Ohio making
it a misdemeanor and a felony, punishable by a fine or im-
prisonment, for any organization to limit the apprentices in

the different trades. This bill was introduced by Mr. Smith
of Marion, Ohio, and was bitterly opposed by labor unions,

their reason not being apparent to the writer, who was recent-

ly called upon to say a few words in defense of it. There
should be no barrier in the way of any American boy who de-

sires to learn a trade or profession, but on the contrary, the

doors of our factories and business houses should be thrown
wide open to give opportunities to develop the brains, muscle
and skill of our young men.

The automobile industry in Germany has increased con-

siderably in the last few years. Tbe import of automobiles
to Germany has constantly decreased—27 per cent in 1908

as compared with 1907, and 11 per cent in 1909 as compared
with 1908. Meanwhile the exports of automobiles from Ger-

many have shown an increase in the last year of 20 per cent.

Thus, the German automobile industry lias not only proved
itself able to better meet the demands of the home market,
but has proved itself able to obtain a considerable portion

of the market in other countries.

ELECTRIC BUTT WELDING
By A. E. BUCHENBERG

In contemplating the practicability of using electric weld-
ing machines, the principal questions that should be given
serious consideration and be definitely determined by the
manufacturer, are as follows: 1. The efficiency and relia-

bility of electric welds. 2. The output of machines in welds
per hour. 3. Adaptability of electric welding machines to

his work and shop requirements. 4. The cost of operation.

5. The initial cost of machines and such auxiliary appaiatus
as may be required.

The following article will be devoted to a general discussion

of electric butt welding as opposed to brazing and the ordi-

nary forge method of lap welding, with particular reference

to shop requirements.

Efficiency and Reliability of Welds
The manufacturer is not so much concerned with the fact

that perfect welds can be made electrically, but more vitally

interested in the efficiency, uniformity, and cost of the welds,

that he may reasonably expect on his product and under his

shop conditions. In some classes of work there can be no al-

lowance made for even a very small per cent of breakage from
imperfect work, and every weld must be a perfect molec-

ular union over the entire area of the welding surfaces. As
an example, we may take the case of the steering mechanism
or an automobile, where it is found economical in both ma-
chine work and stock to electric weld the threaded steering

head to the tubular stem. Under service conditions, this

weld may at any instant be called upon to withstand severe

longitudinal and torsional stresses which can very nearly

reach the ultimate safe strength of the tube's cross-section.

The safety of the occupants of the car may deiieiid upon the

efficiency of this weld, and before adopting the electric pro-

cess, the manufacturer must l)e convinced that the welds

can be made 'under commercial conditions so tha; each and

every one can be absolutely depended upon.

There are many instances where the electric weld, if re-

liable and practical, will reduce production costs very ma-
terially in eliminating expensive machine work and the pres-

ent unavoidable waste of stock. This is especially true where

a great reduction in diameter is called for over a consider-

able length of a bar or rod. It then becomes convenient to

weld a rod of one diameter to another of greater diameter

which results in a saving both of stock and the expensive

machine work which would otherwise be necessary to remove

it. Where a clevis or an eye is required on one or both

ends of a rod, drop forgings might be welded to a length of

cold-rolled steel. A machine bolt in place of being turned

from hexagon stock might be made of two pieces, the head

—

an automatic screw machine product—welded to round stock

of the proper bolt diameter. Where large or complicated

drop forgings are required and the initial cost and upkeep

of the dies would be high, the part might be made in two or

more small drop forgings welded together, and allow the use

of simple and comparatively inexpensive dies. From the few

examples given, it will be plain that the question of reliability

of electric welds may determine to a very great extent the

shop production costs, assuming of course that the expense

of making the welds is low.

The field of electric welding is being rapidly developed and

the process is now applicable to a wide variety of work. In

many cases the electric method can be conveniently and eco-

nomically used where the ordinary forge weld or brazing

would be out of the question, either from mechanical consid-

erations or cost. An example is the electric butt welding of

tubes, or the welding of tubes to drop forgings, where braz-

ing and forge welds are expensive on account of the pi'epara-

tion of the stock and tire time required to do the work.

The quality of any weld, whether made by the blow torch

method, the ordinary forge method—usually called a "fire

weld"—or electrically, depends entirely upon the efficiency

of the molecular union between the welding surfaces. With

either the electric or the fire weld, the molecular attraction,

or cohesion, is brought about by first heating the stock to a

plastic semi-fluid condition and then forcing an intimate sur-

Toloil" EU'i'tric Wi'Ulcr Co., riiu'innati, (lliio.
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face contact between the two pieces by a succession of blows,

as in the ordinary fire weld, or by the application of a heavy
mechanical pressure as in the electric process. The "scarf"

or lap of the fire weld is a convenience for the application of

the blows of the hammer while making the weld and in many
cases is a requirement, as when welding surfaces equivalent

in area to at least the cross-section of the stock. With the

electric process, no scarf or other preparation of the stock

is required, the two pieces to be welded bing simply clamped

in suitable jaws or dies with their ends abutting, the welding

pressure then being applied axially.

The Electric Welding Machine

The electric butt-welding machine which in some of its

highly-developed special and automatic forms may be a very

complicated piece of mechanical and electrical apparatus, is a

structure for first heating stock by means of an electric cur-
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Fig- 1. Elevations and Section of a Typical Transformer for Welding Machines

rent and then exerting mechanical pressure to force the weld-

ing surfaces together.

The component parts of an electric butt-welding machine

in its simplest form are as follows:

1. A special type of transformer whose primary coils are
connected to an alternating current-supply circuit and whose
secondary winding delivers an output of very low voltage but
heavy current. The transformer may be operated from any
alternating current single-phase circuit of standard voltage
and commercial frequency. The usual lighting and power
voltages are 110, 220, and 440 volts, while the frequency may
be either 25 or 60 cycles. If necessary, the welding machine
may be operated from a 133 cycle circuit. Where polyphase
alternating current is used, the welding transformer can be
connected across one phase of a two- or three-phase circuit.

Fig. 1 shows in detail the construction of a typical welding
transformer with the connecting leads to the clamping dies

attached to the secondary winding. On account of the low-

voltage required, the secondary winding in this instance
takes the form of a solid copper casting extending through
the laminated iron core. It will be noted that the secondary
leads are each made up of a large number of thin copper
strips to afford the necessary flexibility for motion of the

clamping dies.

2. Two copper clamping dies and supports in which the

stock to be welded is securely held' to afford good electrical

contact and to prevent shifting and displacement of the work
under end pressure. The dies and supports are capable of a

limited movement toward and away from each other in suit-

able guides. In the machine as ordinarily constructed, the
left-hand die is stationary but capable of adjustment, while
the right-hand support is movable and connected to the com-
pression mechanism. Each die and support is connected to
one of the He.xible secondary leads of the welding trans-
former.

3. To afford the heavy mechanical pressure necessary to

be exerted at the proper time to force the heated abutting
ends of the stock together to form the weld, a number of dif-

ferent arrangements are made use of. The compression
mechanism used on a particular machine will depend to a
great extent upon the size of the stock to be welded. For the
smaller work, a spring or simple toggle lever is used, and
for heavier stock, gears operated by a pilot wheel or a hand-
operated double-acting hydraulic jack.

Machines for heavy work are seldom made automatic in

their operation, since the question of large output per hour

is not so important, and it is not always possible to supplant

human judgment and skill with me-

chanical automatic devices.

Fig. 2 shows a simple form of machine

for welding straight rods or tubes. The

clamping dies A are fitted to the work

they are to hold, and are mounted on the

sliding supports B and B,. The supports

are mounted in guides shown at C The

clamping dies are operated to grip the

stock D by means of the clamping levers

E. The left-hand head B is stationary

while welds are being made, but it can

be adjusted for position by means of the

shoulder-screw F. The compression tog-

gle lever G is connected to the right-hand

head B, by links as shown at H. The

welding transformer J can be seen

through the opening in the side plate of

the machine. The foot switch for closing

and opening the current through the

primary coils of the transformer is

shown at K.

Operation of an Electric Welding-
Machine

The several steps in the operation of

the machine when making a butt weld

are as follows: Two pieces of stock are

clamped in the dies with the surfaces to

be welded opposed and abutting, the dies

being separated from each other a short

distance to allow a converging motion

for compressing the stock at the proper

time. A switch connecting the primary

coils of the welding transformer to the

supply circuit, and which may be hand-

or foot-operated, as convenience may dic-

tate, is closed. The induced secondary current of the trans-

former now flows through the heavy flexible connecting

leads, through the clamping supports and dies into the stock

to be welded, and across the abutting surfaces. The junction

of the welding stock is the point of highest electrical resist-

ance in the entire transformer secondary circuit, which is

made up of the secondary winding, connecting leads, clamp-

ing supports and dies, and the small projection of stock over

each clamping die. The design of the transformer, secondary

leads, clamping supports, dies, etc., makes their combined

resistance very small as compared to the contact resistance at

the point of w^eld. In conformity to the laws governing the

heating of conductors carrying electric currents, practically

all the heating will be confined to this point. In other words,

nearly all the electrical energy taken from the supply circuit

will be concentrated in this one location in the form of heat.

The secondary voltage of the transformer is so designed

that the volume of secondary current forced through the

junction of the two pieces of stock will produce a welding

temperature at this point in a certain predetermined time.

The actual secondary voltage required will depend upon the

cross-section of the material to be welded, and whether the

stock is iron, steel, brass, copper, or aluminum. The voltage

varies between one and six volts.
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A voltage regulator of the inductive or "choking" type is

usually supplied with each welding machine. This regulator

is an auxiliary piece of apparatus connected in circuit with

the transformer primary coils, and by means of which the

secondary voltage can be readily adjusted through a wide

range to afford the best operating conditions on varying

kinds and sizes of stock.

At the instant a welding temperature has been reached, the

switch is opened and the stock quickly compressed under

Fig. 2. Simple Form of Machine for Welding Straight Rods or Tubes

heavy pressure to form the weld. A small amount of semi-

fluid material is displaced under the pressure and thrown out

all around the stock at the point of weld in the form of a fin

or burr. When necessary, this surplus metal can be removed
by grinding or chipping, or it can be reduced under a power
press to the stock dimensions.

Condition.^ Necessary for Perfect Weld
The primary conditions necessary to make a perfect weld

between similar or dissimilar weldable metals are as follows:

1. The welding surfaces must be clean.

2. Each of the two pieces to be united must be at its par-
ticular welding temperature. The entire surfaces to be welded
must be at this temperature, or in other words, the heat dis-
tribution must be uniform.

3. Reiieated blows or a heavy continuous pressure must be
applied while the welding surfaces are each at the proper
heat, in order to form an intimate union, between the two
pieces of stock.

Below are taken up in detail some of the more important

conditions as they exist in the operation of an electric weld-

ing machine and in the fire method of lap welding:

Conditions of Welding Surfaces

The primary requisite, that the welding surfaces of the

stock must be clean, is fully met in the electric process. Fur-

thermore, the abutting welding surfaces are practically ex-

cluded from the air while being heated, and with the short

time required to bring up the temperature, little or no oxi-

dization can take place; for this reason, no flux of any descrip-

tion is required even on brass, copper, and aluminum. With
the fire process, the welding surfaces are exposed to the action

of impurities, particularly sulphur in the coal, or the products
of combustion in an oil or gas flame. Under these conditions

and the length of time required to heat the stock, the use of

a flux as a protective covering against oxidization over the

welding surfaces, becomes an absolute necessity.

Heating-

In the case of the electric weld, the heating begins in the

interior of the stock and travels out toward the surfaces so

that every particle of metal at the point of weld is at a uni-

form temperature. This condition is automatically attained

since the flow of current will always be greatest through the

path of least resistance. If, on account of varying surface

contact resistance, one part of the stock should heat up more
rapidly than another, the increased resistance due to the

higher temperature would automatically shunt a greater por-

tion of the total current through the cooler part of the stock

which is of lower resistance. This action, in combination
with heat conduction, would result in an even temperature
throughout the stock at the point of weld.

The heating action is concentrated at the junction of the

two pieces to be welded, as the time of current flow is so

short that the heat travels back but a short distance each
side of the weld by conduction. There is no scaling or pit-

ting due to surface oxidization, and the heat discoloration of

the material in the case of round stock is seldom visible on
each side of the weld for a distance greater than the diameter
of the stock. All the heat is concentrated where needed, and
there is no waste of energy or fuel in the useless heating of

a considerable length of stock on each side of the weld.

The work is always in plain view of the operator who is

able to judge to a nicety the instant at which the proper
welding temperature for any particular grade of stock is

leached. This is an important factor in obtaining perfect

welds between materials of widely varying chemical and phy-

sical properties, where the proper welding temperature for

each material may be at wide variance. Specific instances

are the welding of cold-rolled steel icds to drop forgings or

the welding of steel stems to brass bolt heads.

With the fire weld the heat is, of course, applied to the sur-

face of the stock and the interior is heated by conduction
only. With an intense fire and under conditions of rapid

shop production, the outer surface, and especially the thinner

cages of irregular sections, may easily be at a higher tem-

perature than the heavier section. This condition may, and
unfortunately often does, result in imperfect welds. It is

particularly noticeable on lap welds where the stock has
been scarfed previous to heating.

With a fire weld using oil, gas, or coal as a fuel, a consider-

Fig. 3, Hand-operated Machine writh Output of 250 M'elds on Straight
Stock with "Welding Area Equivalent to 3 4-inch Round Cross-section

able length of the stock is brought to a high temperature.

There is always more or less scaling and pitting of the stock

owing to the length of time required for heating, during which

time the surface of the stock is exposed to the oxidizing action

of the air. It is a practical impossibility to forge-weld brass

and other alloys of copper as the component metals of low

fusing point will volatilize before the copper has reached a

welding temperature. The stock is buried under a cover of

coal or partly hidden in the flames of a gas or oil fire so that

it is difficult to judge the temperature without uncovering the

stock or removing it from the fire. The result is that the

I
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stock is, in many cases, underheated or overheated, the con-

sequence in either case being an imperfect weld.

When the output of welds per day is large, a very consider-

able saving of stock is effected by using electric welding ma-

chines, since the amount of stock wasted in the upset or fin

is much less than the stock required for the overlap and scarf

for a lire weld.

There is no danger from an electric shock to the operator

of the machine since the primary coils of the transformer are

heavily insulated, and the possible voltage to which the oper-

ator is subjected is no more than that of the ordinary door

bell battery, and so slight that it cannot be felt under any

conditions.

Output of Machines

The output, say in welds per hour, of any machine, will be

determined by both the electrical and mechanical design.

With automatic machines designed for a particular piece of

work on light stock, the output is large. As an example, a

machine for welding wire barrel hoops will take the wire

from the reel, cut it into the proper lengths, and deliver the

welded hoops at a rate of approximately 650 per hour. In the

case of a hand-operated machine, the output will be deter-

mined by the mechanical design of the clamping dies and com-

pression mechanism, the time required to heat the stock, and

the facility with which the stock can be inserted in and re-

moved from the machine as determined by its general shape

and welding cross-section. Fig. 3 illustrates a hand-operated

machine whose output on straight stock with a welding area

equivalent to the cross-section of -^-inch round stock, will be

approximately 250 welds per hour. As a general rule, the

larger the stock, the smaller will be the machine output, both

on account of the longer time required for heating and the

greater length of time required to handle the heavier stock.

Adaptability of Electric Welding- Machines

Except in the case of a welder especially designed for one

particular piece of work, quite a range in the shape and size

of stock can be handled by one machine. A welder equipped

with a voltage regulator can be adjusted to weld stock much

smaller in sectional area than the rated capacity. As an

example, a welder whose maximum capacity is one inch

round stock, or an equivalent cross-sectional area in an ir-

regular section, will, with a proper adjustment of the regu-

lator, weld one-quarter inch round stock. However, as a com-

mercial proposition, it is not good practice to weld very small

stock on a large machine, as all the working parts are neces-

sarily heavy and cumbersome on light work. For this reason

the output would naturally be less than with a smaller,

lighter, and more easily operated machine. Usually a change

in the size of stock to be welded entails only a few moments

time to change the clamping dies to conform to the new
stock, and make the proper adjustment of the voltage regu-

lator.

From the standpoint of maximum output, an important con-

sideration in the selection of a welding machine is the facil-

ity with which the stock can be gotten into the clamping dies,

and the proper arrangement of jigs for accurate alignment of

the work. Welders are now designed in standard forms for

different general classes of work, and a machine whose weld-

ing capacity is ample for a particular piece of work, might

be entirely unsuitable for economical production on account of

the mechanical design. For instance, a machine designed

for welding straight bars or rods would be impractical for

taking care of such work as vehicle dash frames; these re-

quire a special machine designed so that the dash frame may
be conveniently swung into the several welding positions.

Cost of Operation

The operating cost will depend upon the size and material

of the stock to be welded, upon the cost of the current, and

the number of welds made. No current is used while the

stock Is being inserted into the clamping dies of the ma-

chine, or while being removed after the weld is completed.

The amount of electrical energy required will depend upon

the kind and shape of the material, and its cross-sectional

area. The actual cost of operation is very low as is indicated

in the following table, which gives the time and kilowatts

per weld required for a number of sizes of iron or steel stock.

The tabulated cost per 1000 welds is based upon a unit cur-

rent cost of one cent per kilowatt hour. The actual cost in

any particular instance can be determined by multiplying the

cost per 1000 welds as given in the last column of the table

by the price of current per kilowatt hour at that locality. The
costs given do not include the time of the operator.

TABLE GIVING TIME AND COST OP WELDING VARIOUS SECTIONS
IN IRON OB STEEL

C'ost per loiHl

Diameter, Area in square Kilowatts, Seconds to Welds, Ciincnt
inches inches Transformer make Weld one cent per

Kilowatt hour

% .05 5 5 $ .07

% .11 7% 6 .13

% .20 8 10 .22

% .31 10 12 .33

% .44 12 15 .50

Vs .60 15 20 .83

1 .79 18 30 1.50

IVs .99 20 30 1.66

IVi 1.23 26 40 2.89

1% ,
1.77 40 60 6.67

1% 2.41 ,45 70 8.75

2 3.14 56 SO 12.44

Initial Cost of Machines

The first cost of a welding machine will depend to a great

extent upon the sectional area of the stock to be handled, and

whether the material is iron, steel, brass, aluminum, or cop-

per. The higher the electrical conductivity of the metal, the

greater the amount of current required to raise it to a weld-

ing temperature in a given time, and the larger the welding

transformer required. The cost of the machine will also be

governed to some extent by the shape of the section of the

stock quite independently of the actual sectional area. Heav-

ier and more expensive clamping dies will be required to weld

stock % X 6 inches than would be required for the same

area of metal in the form of round stock. In the case just

given, special mechanism must be used in connection with the

clamping jaws in order to obtain an equal distribution of cur-

rent along the abutting edges of the stock. Where a great

output in the number of welds per hour is demanded, auto-

matic or semi-automatic features become necessary and the

cost of the machine is materially increased. Machines built

for special work or to meet extraordinary conditions are, of

course, much more expensive than standard stock machines.

Up to sectional areas equivalent to ^i-inch round stock, ma-

chines are usually operated by means of a simple hand toggle

lever. From ^-inch to 1-inch round, a handwheel operating

through gears may be used. For larger- stock it becomes

necessary to resort to a special double-acting hydraulic jack.

From the foregoing it will be seen that the first cost will

be governed by size and kind of stock, shape of the parts to

be welded, and the capacity of the machine in welds per hour.

While a welding machine, especially the smaller sizes, can

be connected directly to the circuit supplying light or power

to the shop, it is usually better, on account of the line dis-

turbances set up by the intermittent inductive load, to install

a separate transformer to supply the welder only. This trans-

former is usually furnished by the local power and lighting

company. Where alternating current is not available, a small

alternator driven from the line shafting can be installed to

operate the welder.
s. •» *

Roller chain used for transmitting power has been known

to stand up at a speed of 2000 feet per minute, and to transmit

25 horsepower at 1250 feet per minute. Speeds of 1000 feet

per minute and under, however, give better satisfaction.

Block chain is best adapted to slower speeds, about 700 feet

per minute and under. Other conditions being the same, it

is preferable to keep the speed high and the chain pull low.

* * *

According to a report by Consul James M. Shepard, prac-

tically all Canadian manufacturers of the lighter grades of

wood-working machinery and tools have merged into one

company, known as the Canadian Machinery Corporation,

with headquarters at Gait, Ontario. The complete authorized

capitalization of the company is $4,000,000.
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MA.KING ROLLER BEARINGS
By ETHAN VIALL*

The Elgin Tool Works, Elgin, Illinois, makes all the roller

bearings used by a well-known motor-cycle firm, and as the

rollers must be extremely accurate, their production on a prof-

itable scale is interesting. Superintendent Hasselquist is,

by his practical methods, making money for his firm on a con-

and the first shop operation consists in running these bars

through an automatic machine, as shown in Fig. 2, which drills

a hole through the center and cuts them to length, the operator

in charge inspecting the pieces and keeping the sizes within

certain limits. Next the rough rollers go to a punch press

where the drilled holes are •countersunk" by being squeezed

between centers as shown in Fig. 3. In the next operation the

spherical center in the ram of the press, is replaced by a three-

Fig. 3 Punch Press arranged for "Counter-
sinking" the Bearings

™. .< o.„,«,- „,ed for FiK 5 Jig in which Bearings are held whUe Burrs
Pig. 4. Making a Three-cornered Center used for rig o K

removed by Grinding
nrivinff. in the Grinding Operations •^'•^ ""'"K

Fig. 6, Grinding off the r.urr>

the Punch-pi
^\ liich have loeen thrown up
ts3 Operations

tract that could easily be a loser. In order that the reader

may have a clear idea from the. beginning as to the kind of

bearings referred to, a side and end view as well as a set in a

cage are given in Fig. 1.

The rollers are made from long round bars of carbon steel,

«~Assaciate Editor of Machineky.

Inspecting the Bearings
for Length

cornered center, A. shown in Fig. 4, which is used to mark

one of the countersunk ends with three nicks or notches for the

purpose of driving, in some of the following operations. The

rollers are now placed ten at a time in a grinding cage or jig A,

shown in Fig. 5, and the ends ground by holding them against

an emery wheel as shown in Fig. 6. This grinding removes the
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burrs raised by the punch-press operations and leaves a smooth

finish on the ends. A rigid inspection for length comes next

as shown in Fig. 7. Snap gages are used for this operation, the

limits of which are 0.495 and 0.4975 inch, after which the bear-

ings are heated in the furnace A. Fig. 8. From this they are

quenched by being raked out of the front, where they drop

down a chute into a barrel of water. They are then drawn to

490 degrees F. in the oil bath II. The pieces are now dipped

the roller. The roller is rotated as the arm C feeds back and
forth across the cutting surface of the large cup-wheel. The
live center is driven by the belt D through a pair of bevel gear.s

in the box E, while the arm is given a reciprocating motion

by means of cam F. A very fine feeding adjustment is ob-

tained through the use of the graduated wheel G.

From thi.s automatic machine the rollers are taken to a

grinder shown in Fig. 10 where they ;iie finish ground to

Fig. 8, Furnace and Oil Bath in which Bearings are hardened and drawn Fig. 9. Automatic Grinder in which Bearings are rough-ground

Fig 10 Grinder in which Bearings are
finish-ground

Laps and Holders used in Finishing
Bearings to Size

Si^ap Ga^es and M -
for Testing them

Fig- 13. Lapping the Bearings to the Finish Size

in potash to remove the oil, and the outside is next rough-

ground on the automatic grinder shown in Fig. 9. This

grinder has been made especially for the work it performs.

The roller to be ground is placed between the centers A and B.

A is a dead center, while B Is a live one and is ground three-

cornered so as to fit into the three nicks previously made in

within 0.0003 inch of the final size; after which they are placed

in the machines shown in Fig. 13, and lapped to size, using

the laps shown in Fig. 11. The frames of these laps are made
of steel into which are soldered copper bushings A. A. which

are made of copper rod drilled out and cut off in a screw ma-

chine, the bushings being first soldered into the frame and

then split with a hack saw.

After lapping, the rollers are given a final inspection for

length, size and parallelism, by using the gages shown in

Fig. 12, the limit on the outside diameter being 0.0003 inch.

The plugs shown in this engraving are master plugs for the

testing of the snap gages.

Thanks are due to both Mr. Hasselquist and Mr. Graham of

the Elgin Tool Works, for the photographs and description of

these shop operations.
* * *

Fred Bangerter is the inventor of a machine gun which
fires 16,000 bullets a minute without the explosion of powder.

A demonstration of the gun was made recently in the factory

of the Auto Machine Gun Co., 79 Broad St., Stapleton, Staten

Island, which showed the possibility of the invention. It is

claimed that the cost of firing is only about one-thousandth

part of that of firing machine guns loaded with cartridges.

The principle of the new gun has not been made public.
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OUT-OF-DATE DIE-MAKING METHODS
Bv JETHART

In the June issue of IIachixery F. E. Shailor has an

article entitled •*Out-of-Date Die-Making Methods," which is

open to some comment.

In the first place, his very first paragraph is too sweeping

a condemnation of existing practice, as there are many cases

in which punches made in the way he condemns so strongly

are by far the best. I do not deny that for some classes of

work, and especially for large punches, the method he advo-

cates is in some ways all right, but if followed generally, it

would result in a large waste of material for punches, because,

in order to get the necessary size of shank and flange, the

stock out of which the punch should be made would be much

larger than necessary. For his example Mr. Shailor takes

altogether extreme cases, which, perhaps, show his methods of

die-making to be good in some points, but lacking in the gen-

eral run of small and medium sized dies. I do not think

that his methods are any improvement, and in fact, in some

points, I cannot see how he makes an accurate punch and

die at all.

Again, he makes no mention of whether the stripper is

a tight or a loose fit on the punch, which is an important

factor in die making, or what thickness of stock his die is to

blank and pierce, which is another important factor. If he

Is going to work thick stock, the construction of the punch

shown in Pig. 4 of his article is justified, although the

method of holding it in the punch plate is not. Two screws

will not stand much when stripping thick stock from a punch

of such a shape, which gives a large area of stripping surface;

and also, the one dowel in the shank is not of much value if

the punch takes a "half or "quarter cut" in thick stock.

Two extra dowels as far apart as possible are desirable, also

more screws and the shank riveted over.

The next objection he has is the difficulty of fitting the

punch tightly in the punch plate. He makes a very long and

tiresome job of it, filing absolutely straight and to 0.0001

inch. He also objects to the manner in which the piercing

punch holes have to be transferred from the die to the punch

plate. He apparently raises all the obstacles he can in trout

of any man who would dare to make a die in this manner.

Surely in any modern shop it is easy enough to grind a pair

of parallels to the same thickness. I may say that after years

of experience 1 have never had any trouble from this cause,

providing reasonable means were taken to keep the drill press

table square with the spindle.

And now, let me ask Mr. Shailor a few questions about

how he makes his punch and die. He says that the punch

plate, stripper and die would be doweled together, laid out,

indicated, and the holes for the piercing punches drilled and

bored. Now which plate does he put uppermost, and on which

does he make his layout? From the fact that he says the

holes were indicated, drilled and bored, I understand this

operation was performed ou the lathe faceplate. Xow in the

die shown in Fig. 4 of his article, the holes are not all of

the same size as those in the stripper and punch plate. How
does he bore them all at the same time, and which plate

does he work from? According to his ideal punch, the holes

would be a different size in all of the three plates. If he

makes his layout on the face of the die, as is the usual way,

and works from it, then it has the smallest holes of the three

and they are tapered back for clearance, the holes in the other

two plates being much larger, i imagine that it would hardly

be practical to make the layout on either of the other two

plates, so the way he apparently does is to drill and bore

right through, the size of the hole in the die and remount

the stripper and punch plates ou the faceplate, indicate them

again and bore out to size. This means a lot of work and

also chances for error. But the part that puzzles me most

is—all this is done with the die still to harden. If Mr. Shailor

can harden a die of any size without making any alteration

or shrinkage, I wish he would let us know his method. Of

course, if he uses bushings for his piercing dies, he can

transfer the holes again from the stripper, which would be

another source of error, but even then, what about his

dowels? The whole alignment of the die. stripper and punches

depends on the dowels. If the die does not shrink or wari)

one way or another in hardening, it is something out of the

ordinary. Mr. Shailor might enlighten us on this point.

Xext Mr. Shailor surely has a curious way of shearing his

blanking punch into the die. He says he uses the piercing

punches as guides while shearing in the blanking punch.

What about the clearance between the piercing holes in the

die and the piercing punches? If the stock to be worked is

any thickness at all. such as would necessitate such a strong

construction of blanking punch, then the clearance between

the punches and the die would be no small amount, so that

the punches would not be much of a guide while shearing;

also the holes in the die are tapered and are open to the

same objection for shearing, as for spotting through with a

drill.

Mr. Shailor next calls attention to the rigidity, etc., of his

style of punch, and the absence of any possibility of its

springing on a "half cut." Xow if I may be allowed to say

so, it has been my experience that, in ninety-nine cases out of

one hundred, it is not the punch which spfings when taking

a "half cut." A punch of such a size and shape as the one

shown in Pigs. 5 and 6 in the accompanying illustrations,

when projecting only 1 3 4 inch from the punch plate, re-

quires something solid to spring it. I have always found that

the cause of the so-called "springing" was nothing but slack-

ness in the slide of the press, which with a slack fitting stripper

is as liable to bring disaster with a stiff punch as with a

slender one. The only remedy, outside of the sub-press die

construction, is the tight fitting stripper, which always keeps

the punch in perfect alignment with the die, no matter if

there is a little slack in the slide of the press. To fit a tight-

fitting stripper to a punch made as shown by Mr. Shailor.

would necessitate either a very thin stripper, which would

be of no use, or else a considerably longer punch.

In the same paragraph Mr. Shailor also calls attention to

the reduced chances of the punch springing out of shape when
being hardened, when made in his way. Mr. Shailor dwells

too much on the chances of the punch distorting and never

mentions the chances of the die going any, after being

doweled and fitted to the stripper and punch plate while soft.

Fig 6 of Mr. Shailor's article shows a construction which

is only permissible on large punches. He draws an absurd

example when he asks one to imagine a punch 1 inch long

by h-i inch wide fitted in this manner. I do not think that

Mr. Shailor ever saw very many punches of that size fastened

in that way. It would also surely be very foolish for anyone

to plane out the slots in the punch plate before hardening the

punch. Why not harden the punch first? Then there would

be no trouble with the slots fitting the punch, and, anyway,

if the punch distorted that much, it suiely would not be a

good fit in the die. Besides on a punch I inch by \i, inch the

distortion would not be as much on the cross-section of the

punch as on the length, and it has as much chance to bend

lengthwise when made with a flange and shank as when made
straight.

The sectional die referred to I can endorse, as I have found

it to be all right, and, in fact, it is the only practical way in

which to make a large die containing any number of piercing

punches.

The paragraph in Mr. Shailor's article following the

editor's reference to Fig. 10 is surely altogether uncalled for.

The first statement is open to question, as I have shown, on

account of the die warping and shrinking in hardening, which

makes the bored holes in the punch plate and stripper of no

value. Mr. Shailor tells how some diemakers throw things

about and with a twist drill "soak" the holes into the plate

from the die, and after the punches are in place knock them

this way and that with a hammer. I do not know how you

"soak" a hole into a plate, but I think that Mr. Shailor is

stretching a point or two in this description. Because he

may possibly have seen one or two men do a job in this

manner, he should not suggest that it is common practice

among toolmakers. At least, in my experience of many years

both in the United States and in Great Britain, I never came

across any such men. As to his remarks regarding peening.
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I will say that, in case it was necessary to peen over a punch,

if the stripper were tight fitting, the peened metal would not

flow back again, as the punch is kept true by the stripper. It

is only when the stripper is slack for the punch that there is

any danger of the punch returning to its "old position."

Regarding Fig. S of Mr. Shailor's article and his remarks

on piercing punches, his ideal punch shown at C seems to

me to call for an enormous waste of stock; also the tool-

maker must have plenty of time at his disposal to bore the

plate and turn so many sizes on the punch. It would have to

be enormously thick stock to be pierced to tempt me to make
a punch in such a way. Figs. 5 and 6 in the accompanying
illustrations show the style I always use. This is made from a

sta;ulaid size of drill rod in the draw-in chuck on the lathe.
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Fig- 1. Plan of Die showing Layout

The end is turned down to size as shown tor a length of

about Vi inch. This allows the body size of the punch to be

well entered into the thick stripper in which it is a tight tit,

before the piercing commences, so that the punch is properly

supported when at work. The body of the punch is a driving

fit in the punch plate and is riveted over at the back and filed

flush. When made in such a way you can get as stiff a punch

as you may want for the minimum of labor; and when well

supported in the stripper, a much smaller punch can be

used. For very heavy work I usually insert a hardened steel

disk in the punch holder above each piercing punch. This

prevents any possibility of the end of the punch compressing

the metal, and so working a depression in it, allowing the

punch to slide up and down at each stroke.

In commenting on boring the holes for the guide posts in

Fig. 9 of his article, Jlr. Shailor says: "It is a long, expen-

sive and difficult job to bore four one-inch holes in the
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Fig. 2. Spotting or Centering Drill

way than the one described by Mr. Shailor never use an indi-

cator or bore out a hole? He might show a little more fair

spirit.

Now let me state how I would make the same i)unch and
die, making the ininch straight all the way up, and compare
the two methods. The die would be filed out to fit a templet

and the holes drilled and reamed tapered for the piercing dies

or counterbored for the bushings, depending on the accuracy

required and the size of the die. Fig. 1 shows the layout of

the die and shows the positions of the dowel and screw holes.

The dowel holes are drilled right through and reamed, and
the screw holes are also drilled right through, equal to the

body size of the screw, as I would fasten such a die in a good
stiff bolster. The die is now ready to harden; but I always
plug all dowel holes with fire clay before hardening, as this

leaves the walls of the holes soft, and they can be reamed to

size after the die is hardened. If the dowel holes are counter-

sunk slightly at each end, it serves to hold the fire-clay plugs

in place and also does away with the hardened edge of the

hole, which makes reaming impossible. After hardening and
tempering, the die is ground top and bottom, stoned or lapiied

out if required, and the dowel holes reamed. The punch
block is then coppered or blued on the face and clamped to

the die and the outline of the die scribed through to it.

The punch block is then machined to the lines on the milling

machine, leaving a few thousandths for filing, making the

punch as shown in Fig. 3 of Mr. Shailor's article. After

machining the edge all around, the face of the punch is

beveled slightly w-ith the file, just enough so that the punch
will enter the die evenly all around. It is then placed under

a hand press and the impression of the die taken on the

beveled edge of the punch face. The punch is then filed away
to these marks and the operation repeated, shearing the punch
through the die, care being taken to always keep the punch

Fig. 3. Reamer

top plate and four one-inch holes in the bottom plate and have

the four pins line up with and travel freely in the holes." I

would suggest that he use his own method of making the ordi-

nary piercing and blanking die, namely, dowel the two plates

together and bore all four holes right through, putting a

hardened and ground plug in each hole as bored. This would

insure correct alignment. However, I believe the babbitt

would be better, and it would certainly be easier done.

As a final comment on Mr. Shailor's article I might say that

there are two ways of doing every job, and because every one

does not make their dies as he does, he should not say they

are not out of their infancy yet. I venture to say that there

is much fine die work done which Mr. Shailor never sees or

knows anything about, and which is done in the way he

disparages so much. In his descriptions of die work all his

work is laid out, indicated, drilled and bored, while the other

fellows indulge in "soaking" holes with a twist drill, knock-

ing punches with a hammer and peening metal with a blunt

chisel. Does the diemaker who makes his dies in any other

j

iiurij.y. y.

(
HI^-

jll

'

^
: ^-

.Vuf/i

Fig. 4. Finger Stop

square in the die and not to file too deep, so that the punch,

when sheared through the die, is parallel all the way up.

After relieving the punch the required amount (depending on

the thickness of the stock to be worked), the holes are drilled

in it for the pilots, these being drilled clear through, so that

the pilots can be knocked out when the punch requires

grinding. The punch is now ready for hardening, which is

done as follows:

The face of the punch for about % inch up is held in molten

lead until it is an even red color all over. It is then quenched.

This hardens the face of the punch for about % inch up and

leaves the back soft. This method has very little tendency to

warp the punch, the large part of it, which is cold, or com-

paratively so, counteracting it. My experience has been that

if properly done, the punch comes out straight and parallel

and not warped at all. The temper is draw-n from the back

in the usual way. After hardening and tempering, the punch

is ground on the face.

The stripper plate is now taken in hand. This is made
thick, usually from mild steel li inch to % inch thick and is

the same length and width as the die. It is clamped to the

face of the die, squaring it up with the sides and ends, and

the outline of the die scribed through on it. Then it is drilled,

chipped or machined, and filed square all the way through,

almost to the lines. The edges of the hole on the top face of

the plate are now beveled slightly to allow the punch to enter

evenly all around. The punch is put in place under the hand
press and the press brought down, marking the outline of the

punch face on the stripper plate. The hole is now filed out to

this mark and the punch sheared into it, care being taken to
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keep the punch square with the plate. If too much stock has
been left in the hole, the punch will not shear right through,

but it can be forced back again, the surplus stock in the hole

filed out and the punch forced in again, this operation being

repeated until the punch goes right through. The hole is

then polished out until the punch can be pushed through by
hand without shake, being a tight fit all the way up.

The next operation is the drilling of the holes in the stripper

plate for the piercing punches. This is done as follows:

The punch is pushed through the stripper plate until it

projects about % inch. It is then entered in the die and the

die and stripper plate clamped firmly together, with two %
inch parallel strips between them. When clamped the punch
should be easily removable, so that there is no fear of the

punch binding hard on one side of the die. The holes are

then spotted through with a spotting drill, which is shown in

Fig. 2. This drill is easily made from drill rod, being turned

to the size of the holes in the die. The % inch between the

die and the stripper plate allows the drill to project far

enough through the die before drilling to have a good bearing

on the edge of the hole in the die, as, the hole being tapered,

lowed as in the case of the stripper plate, only the hole is

not polished but is left tight. The punch is forced through
the plate, leaving just enough projecting to rivet over, the

edge of the hole in the plate having been beveled to allow

riveting, before the final shearing. A punch fitted in this

manner needs no peening to tighten it, and after riveting over

it will be found rigid enough for any service. The riveted

end of the punch is filed or ground flush with the punch plate,

leaving a flat surface for the punch holder to rest upon.

The punch is again inserted in the stripper plate, the punch
plate and the stripper plate clamped together and the holes

for the piercing punches spotted through the stripper plate

into the punch plate, then drilled and reamed to size and
countersunk slightly on the back for riveting. The piercing

punches are then driven in and riveted over and filed off

flush on the back. The punch holder is then screwed and
doweled to the punch plate, the holes having been transferred

previously.

If all the operations are properly performed, it will be
found that the punches enter the stripper tightly, requiring

tapping through with the hand, and thoy will each enter the
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Figr. 5. Side Elevation of Assembled
Punch and Die

Fig. e. Front Elevation ol Assembled
Punch and Die

Fig 7. Plan of Stripper Plate
showing Stop

it is only the edge which guides the drill. If the drill is fed

down gently and is a good fit for the hole in the die, it will

make a true center every time. After spotting, the die is

removed and the stripper plate drilled and reamed to the

body size of the piercing punches. The punches are then

made from straight drill rod, being turned down on the end

to fit the die, as shown in Figs. 5 and 6, and made a tight

sliding fit in the holes in the stripper plate. They are then

hardened and tempered. The next step is transferring the

dowel and screw holes from the die to the stripper plate. The

punch is inserted through the stripper into the die and the

two clamped together as before, but without the parallel

strips between them. The stripper plate is then adjusted on

the die until each piercing punch can be freely inserted

through the stripper into the die. When all the punches,

blanking punch as well, can be freely inserted and removed

by hand, the die and stripper plate are in the correct relation

to each other, and the dowel holes can be spotted, drilled

and reamed, and the dowels driven into place. The screw holes

are then drilled and counterbored.

The guide plates are then clamped in the correct position

un the die and are drilled and reamed for the dowels, and

drilled for the screws. These guide plates are usually made

just thick enough to let the stock slide easily between the

die and the stripper plate. The die is then fitted to a cast-

iron or malleable bolster, as shown in Figs. 5 and 6, the

screw and dowel holes being transferred through it and the

holes drilled for the piercing and blanking holes in the die.

The punch is now clamped to the back of the punch plate

and its outline scribed thereon, and the same procedure fol-

die in perfect alignment. The pilot pins are then fitted to

the punch.

The finger stop shown fitted to the die in Figs. 5, 6 and T,

and shown in enlarged detail in Fig. 4, has been found to

give satisfaction on blanking dies and on combined blanking

and piercing dies, where pilot pins are available on the blank-

ing punch. It is very rapid, as the feeding is continuous,

the press never requiring to be stopped until the end of the

strip is reached. This stop, however, works best on small

work, as on large work the stock cannot be pushed or pulled

through the die quick enough to allow of the press running

continuously. The stop is fitted rather slack in the slot in

the stripper plate, which slot is not cut clear througn the

plate on account of weakening it. The face of the stop is

fitted so that when the stock is pushed against it the pilot

pins on the blanking punch will draw the stock back two or

three thousandths inch before blanking, thus insuring that

the stop is free and does not get jammed. The screw at x.

Figs. 5 and 6, which is fastened to the punch plate as shown,

is adjusted up or down until the correct position is found and

is then locked by the lock-nut shown. The spring shown

attached to the stripper plate and to the stop, keeps the stop

down on the face of the die when the punch is at the top of

its stroke. The action of the stop is as follows:

The stock is pushed up against the stop and the press

tripped, and as the punch comes down the screw x. Figs. 5

and 6, strikes the stop and by depressing that end raises the

other end until it goes up into the stripper plate. The pilot

pins are made of such a length that they just enter the holes

in the stock before the stop clears it. On the punch rising.
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there being so little space between the die and the stripper,

the stock is stripped before the stop descends and there being

a constant push or pull on the stock, the stop lands on top of

the scrap stock between the blanks, and drops into the next

space, the stock coming up against the stop as before. On
small work this is the fastest working stop I have yet seen.

The guards shown fitted to the die are made of sheet steel

and prevent the operator from slipping his hands under the

punch when at work, as the stock is all fed through under

these guards. The guards are fastened to the stripper plate

with two or three screws each. I should also state that the

punches in a die such as I have described should never

leave the stripper, only travelling up far enough to strip the

stock, an adapter being fitted to the press to make the stroke

the required length. If the punches leave the stripper in

operation, and there is any slack in the slide of the press, the

punches are liable to shear the stripper, thus destroying the

effect of the tight-fitting stripper. Fig. 3 shows the type of

reamer I use for reaming out dowel holes and holes in the

stripper and punch plates for punches. It is made from drill

rod of the size required, and is turned parallel to the dotted

line A, then it is tapered back 0.002 inch or so smaller to line

B, about 1 inch, then turned parallel to the end, the tapering

back allowing for clearance. The end is then filed off as

shown and the other end either squared or flattened for a tap

wrench. This reamer works satisfactorily, is very cheaply

made, and makes a very smooth hole. I usually make these

reamers about 0.0005 inch or 0.001 inch under the size of the

drill rod used for dowels and punches. By doing so, the

slight amount the reamed hole is larger than the reamer and

the contraction of the dowels and punches in hardening and
polishing to temper, makes the fit just right—a nice driving

fit being the result, and the dowels and punches not requir-

ing filing. I ease the body of the punches with the file in

the bench lathe, on the part that enters the stripper, just

enough to let them slide in the holes in the stripper plate.

By hardening and tempering all dowels to a dark straw, they

have no tendency to seize in the holes in the soft stripper.

These reamers will remove only a few thousandths from a

hole, so I use a drill to bring the holes to the required size.

By using only standard sizes of drill rod for all dowels and

punches, the number of these reamers and drills required is

greatly lessened.

* * *

THE ELECTRIFICATION OF THE LAPLAND
RAILWAY

The Swedish government has decided upon the electrifica-

tion of the Kiruna ore-field branch of the Lapland railway,

which railway belongs to the Swedish state. No railway elec-

trification has hitherto been undertaken where even approxi-

mately the same demands have been made upon the capacity

of the locomotives, as will here be the case, namely, the haul-

ing of freight trains of 2200 tons gross weight, inclusive of

the locomotive, at an average speed of 23 miles per hour,

over a road having long and heavy grades. For this reason

some data relating to this undertaking may be of interest.

The portion of the line to be electrified is about 80 miles

long and is used chiefly for the carrying of iron ore, only

two or three passenger trains passing over the road in each

direction daily. The electric power is obtained from water

falls in the Great Lulue River, to which the state holds un-

disputed rights. The maximum power required for the rail-

way traffic at the outset has been put at 23,600 turbine horse-

power, and it is proposed to install at first two 12,500 horse-

power turbine units in addition to a reserve turbine. The

electric equipment, including thirteen ore train locomotives,

two express locomotives, transformer stations, feeding lines

and overhead conductor lines, is to be furnished by the

General Swedish Electric Co. and the Siemens-Schuckert Co.

These companies have bound themselves to very severe

conditions as regards the carrying out of the contract. They

guarantee that two of the ore locomotives as furnished, one

in front and the other behind the train, shall transfer two

iron ore trains of 2040 tons and bring back two empty trains

of 500 tons weight per day, besides doing the requisite shunt-

ing at way stations. The locomotives shall be able to per-

form this work continually for six days, and each locomotive

shall accomplish 56,2.o0 locomotive-miles in the year. The
express locomotives must be able to take trains of 220 tons

net weight over the line three times daily back and forth.

These locomotives must be able to run an aggregate of 62,500

locomotive-miles per year. The consumption of energy is

guaranteed by the firms not to exceed, for express trains, 45

watt-hours per ton-mile; for ordinary passenger trains, 45

watt-hours per ton-mile; for iron ore trains, 32.5 watt-hours

per ton-mile; and tor empty car trains, 34.5 watt-hours per

ton-mile. These figures are exclusive of heating and lighting

and are to be measured on the locomotives on the high-voltage

side of the transformers, under ordinary weather conditions

and with rails and rolling stock in good condition. For the

handling of the ore train only three men are assumed to be

necessary.

When the entire electric installations have been duly tried

and taken over by the state railways, the working, mainte-

nance and inspection of the electric installations will pass to

the state, but the firms guarantee the maintenance cost for the

installation for two years from the day the installation has

been definitely taken over by the government. The govern-

ment, however, has the right to demand the extension of the

guarantee for another twenty-three years upon paying to the

firms an additional five per cent of the purchase price for the

third year, and one per cent for each following year, until

an aggregate excess price of ten per cent has been paid tor

this guarantee. Within a period of three years after the

installations have been accepted by the government, however,

the firms are bound, should the state railways demand it, to

remove without any compensation whatever, the installations

delivered, including the electric locomotives, and pay back

the payment received up to the time of removal, under any
of the following contingencies: a. If the working should

prove unsafe. 6. If the machinery should prove unsatisfac-

tory in its working, c. If the maintenance cost be excessive.

(I. If the current consumption be excessive.

The firms, on their side, have the right to work the instal-

lation, if the results obtained by the government prove un-

satisfactory, at the maintenance and working rates agreed

upon for the installation, the government in that case paying

over to them the stipulated amount yearly. The total amount
of the contract of the two firms is approximately $1,420,000.

A few particulars of the line to be electrified may be of in-

terest. The whole length is SI miles, of which only 22 miles

are level, 31 miles having a rising, and 28 miles a falling

grade. Over 21 miles have gradients of one in one hundred,

and practically half of the whole length of the line is curved,

the smallest curve radius being about 1000 feet. The total

cost of the installation, including power station, is estimated

at $4,800,000.
* * *

GRINDING WHEEL AND WORK SPEEDS
A slow grinding wheel peripheral speed is 3500 feet per

minute; medium, 5000 to 6000 feet, and fast, 7000 feet. Cer-

tain experts grinding small special work, run their wheels

as high as 8000 feet, but that is an exceptional, not to say
dangerous, speed. A low work speed, according to the views
of one grinding authority, is 20 feet per minute; medium, 50

to 60 feet, and fast, 120 to 125 feet.

* * «

Naval authorities of the leading powers are considerably

agitated by the report that the naval engineers of Great
Britain are about to develop a dreadnought type of battle-

ship driven by internal combustion engines. The advantage

of this new type will be absence of smokestacks and smoke,

greater economy of fuel, saving of weight and greater speed.

If the internal combustion engine proves successful for naval

vessels, all the great navies of the world will be made ob-

solete and the millions of dollars that have been expended
will be wasted. What better proof of the folly of the big navy
policy could be had than this possibility of rendering the

enormous expenditures of the past twenty years useless?
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COOLING GAS ENGINES
By GEORGE J, MURDOCK

The birthplace of the gas engine was the

machine shop, and there its development has

oeen strenuously continued, until it has

reached the point where it has driven prac-

tically all small power competitors from the

field, with the exception of the electric mo-
tor. Everything that tends to cheapen the

cost of operation and contributes to the de-

sign of a compact engine widens its scope

of usefulness.

Wherever combustion engines are found

the problem of keeping them cool is an ever-present difficulty,

and one which is commonly overcome on lines which are al-

most as antiquated as the fundamental principles on which
the engine works. In cities the cost of water for this purpose

is high, and in isolated localities it is seldom that running

water can be conveniently obtained, thus necessitating pump-
ing from wells or cisterns at considerable expense of power,

to keep the temperature of the engine cylinder within permis-

sible bounds. Where city water is available it can be piped to

run by the pressure of the mains through the water jacket,

but it is always metered, and costs in some cases as much as

$10.00 per horsepower annually. A lO-horsepower gas engine

is therefore somewhat expensive to run, aside from the cost of

fuel.

Investigations conducted by the writer disclosed the fact

that out of 500 engines running in the vicinity of New York

City with a total capacity of 17,250 horsepower, for more than

15,000 horsepower city water was used for cooling purposes,

at an average annual cost of $7.00 per horsepower, thus in-

volving an expenditure of more than $100,000 each year.

DELIVERY PIPE

Machinery.y. Y,

Fig. 1, Diagram showing the Pump, Stand-pipe, Exhaust Pipe
and Delivery Pipe assembled

which is a total economic waste, in view of our present

knowledge of a better method for accomplishing the same re-

sult at practically no expense. On this basis it is estimated

that in larger cities of this country not less than $3,000,000

worth of water runs into the sewers every year after having

accomplished the purpose for which it is used. This huge
waste is not the cost of producing power, but one of the con-

sequences of its production. Space is very valuable in cities,

and also of some value everywhere an engine can be used, so

the large water tank necessary for use with the thermo-
syphon cooling system may easily occupy room, the rental of

which, and value for other purposes, may cost more per year

than the running water from the city mains. Such a tank
is also costly if made durable in the first instance, and can
seldom be placed between the floor and ceiling, but must go
up through two stories or else be of excessive diameter.

A cooling system has been developed within the last few
years, however, that seems to meet all of the requirements for

the efficient cooling of even the largest engines, and which

.Uatf/tliiery..V. V.

.\ddress : 33 Wallace Place, Newark, N. J.

Fig. 2. Small Pump made from Malleable-Lron Fittlnffa

does not entail any cost of maintenance when once installed;

it also economizes space, as it does not require any more
room than that occupied by the engine. It can generally be

put in ready to run for a cost which is less than the water

bill for one year when the engine is cooled by city water,

and it is considerably cheaper to install than the large tank

of equal cooling capacity which is necessary for the natural

or thermo-syphon method.

This system has been in operation on a 25-horsepower gas

engine for about three years, which is used for supplying power

in a novelty factory. In this particular instance the demands
on the engine are very fluctuating. Sometimes the engine

runs for days at a time on full load, and then at other times

the load will be comparatively light. The change in the load

is partly due to the sudden demands for full power, caused by

putting buffing wheels into operation in the nickel plating

department. The new method has given no trouble whatever,

and in addition to its adaiitability for use with stationary gas

engines, it also seems to be particularly suitable for service

in connection with portable farm engines, such as are used

for threshing machines, or in fact for use with any type of

gas or gasoline engine using water to keep it cool. The actual

waste of money for water, however, is not the only thing to

consider with engines as they are at present cooled. It is a

well-known fact that in running on variable loads with a con-

stant stream of water passing through the jacket of the cylin-

der, the engine will consume more gas than it should, owing to

being too cold, as the stream of water must be large enough

to keep the cylinder sufficiently cool when the engine is work-

ing at its full capacity; and when it is running light the

same stream makes it too cold to work efficiently, and there

is an undue consumjition of gas. When th? load is thrown
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on, it takes considerable time for the cylinder to warm up to

the point where it can give the greatest power efficiency, con-

sequently it seems that a waste of fuel appears to be unavoid-

able where running water is used tor cooling purposes. With the

thermo-syphon system the waste of gas is less, as the tempera-

ture of the cooling water and the water jacket surrounding the

cylinder is kept more uniform, but besides the objections here-

tofore named, it gets so hot as to generate quantities of steam,

which niust be eonducttd outside at considerable expense, and
the connections, and even the water in the tank, are likely to

freeze in winter- A simple and efficient pump requiring no

attention and consuming no power from the engine shaft, is

the keystone to the new system. Fig. 1 shows a diagram of

the pump, stand pipe through which it derives power from the

engine exhaust, and a section of the delivery pipe. While the

pump works from pressure derived from the exhaust gases

of the engine, none of the exhaust goes with, or comes into

contact with the water to be pumped. It is composed of an
air chamber A. intake check valve B, delivery check valve C,

the stand pipe D. and delivery pipe E. The lower end of the

stand pipe extends into the pump, so as to form the annular

air chamber A. To illustrate the operation, it will be as-

sumed that the apparatus is filled with water until the latter

rises up In the stand and delivery pipes to about the line F.

If sudden gaseous pressure is now applied in the pipe E.

and instantly released, the water will jet from the top G of

the delivery pipe E. At the same time the valve B will be

heard to click, and if the hand is wet, and quickly applied

over the outer opening of the valve, a considerable suction will

be felt. Immediately after the pressure is applied, the water

will again rise up in the stand pipe, following the click of the

valve, to the same level it was before the beginning of the

operations. The reason for this action is as follows:

When the pressure is exerted on the column of air above

the water in the stand pipe, it causes a downward thrust of

the water, which compresses the air in the chamber A. and
also forces the water out of the delivery pipe E at G. When
the air chamber re-acts It throws the water into the stand

pipe and upward with nearly as much force as that exerted

by the pressure in the first instance, and as the valve C will

not allow the vacuum thus formed in A to be released, the

valve B opens, and inspires sufficient W'ater to restore the

equilibrium. This cycle of operations takes place in an ex-

ceedingly short space of time, but investigations scientifically

conducted have shown that this is the action. It will be seen

that to make a practical working pump all that is necessary to

do is to connect the valve B to a water supply, and the stand

pipe X) to a source of intermittent pressure such as the e.x-

haust of an engine.

Pig. 2 shows a pump made of malleable-iron fittings screwed

together. The nipple F is screwed into the reducer H on the

inside, while the lower end of the stand pipe is screwed in at

/. The chamber thus formed must be perfectly air-tight

:

therefore, it is best to take a cut out of the reducer in a lathe,

and after the nipple G is screwed in, run melted solder into the

top, having previously wet the surfaces with a soldering fluid.

The swing check valve L is united to the reducer .7 by a

close nipple M. and the elbow is joined to the bottom of the

pump by the close nipple X. For an engine of say 10 horse-

power, a one-inch stand pipe and a one-inch intake valve are

large enough, while the nipple G may be made five inches

long by three inches In diameter. It will be seen that any-

one knowing how to use a Stilson wrench, and who is fatiiiliar

with pipe fitting can make a pump very quickly and at small

expense. A pump of this size has lifted a 3/4-inch stream of

water 20 feet high with the exhaust pressure of a 10 horse-

power gas engine. While this pump has a suction correspond-

ing to the pressure applied to the stand pipe from the ex-

haust, it is not capable of drawing water from a deep well,

and where a well is used or a cistern is available, the pump
should be lowered down to the water level, or considerably

below It. Pumps of this class have been foutid to work even

better under these conditions, which necessarily involve the

use of a longer stand pipe, than when used above the water.

Where the water is to be forced through a long pipe, and to a

radiator, it is advisable to use a check valve on the delivery

pipe, but where the pipes are short, only the intake valve L
is necessary. This is illustrated in Fig. 3 where a 5-horse-

power vertical gasoline engine is shown running at 350 revo-

lutions per minute. The water is being lifted about 4 1 2 feet

above the tank, and after passing through the water jacket
of the engine cylinder, it may be seen pouring down into the
tank A at the left of the illustration, at the rate of about three
gallons per minute. The tank holds only about six gallons,

yet, owing to the exposure of the water to the air in its descent
down into the tank, the engine is efficiently cooled. The
pump works equally well on governed engines where the ex-

haust valve is held open for longer or shorter periods, or on
those using a carburetor and controlled by a throttle. In the

latter case, however, some engineering judgment must be used
as to the height of the stand pipe, or when the throttle is

nearly closed water is liable to be drawn over into the ex-

haust pipe.

The initial illustiation of this article shows a iiump as it

Figf. 3- Five-horsepowrer Gasoline Engfine equipped ^rlth Cooling Device

actually appears made up of fittings, and ready to be con-

nected to the stand pipe, which, in turn, is connected to the

exhaust pipe of the engine.

Fig. 4 shows the arrangement of the 25-horsepower plant

mentioned in the beginning of this article. One of the fly-

wheels has been removed in order to give a clearer view of

the end of the radiator, which is of the same type as those

used on automobiles. It will be noticed in Fig. 3 that the

pipe connecting the top of the stand pipe with the exhaust

pipe of the engine is carried up higher than the top of the

engine cylinder. This is done so that the suction cannot

draw water over in the exhaust pipe as it might otherwise do,

owing to the vacuum contained therein, particularly if the

exhaust pipe is long. In Fig. 4 the stand pipe is shown con-

nected to the exhaust pipe by a tee-fltting E. and the entrance

of the stand pipe into the exhaust pipe is several inches higher

than the line F, which represents the highest water level when
the expansion tank is full. The flywheels of the engine act

as fans for the radiator, and the temperature of the water

never rises above 212 degrees F. It is generally about 150

degrees. The cold water from the bottom of the radiator is

taken by pipe B to the intake check valve L of the pump, and
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from there forced through the delivery pipe which in this case

has a check valve A. It then passes up through the water

jacket of the engine and conies out at the top into the ex-

pansion tank, which is kept about half full of water by adding

to it from time to time, to make up for the small amount lost

by evaporation. As the water gets hot it expands and so in-

creases in volume that the tank will be nearly full when the

engine is doing heavy duty and, therefore, developing the most
heat. Prom the tank a pipe runs to the top of the radiator

as shown. This pipe is 3/4 inch, while the pipe running from
the bottom of radiator to the pump is 1 inch. At C a plug is

provided to draw the water off, which is done about once a

week, fresh water being put into the system through the ex-

STAND PIPE"

,-EXHAUST PIPE

PIPE CaHRVING cold WATEH TO PUMP i CYLINDER
^

INTAKE CHECK VALVE J/ac7i(»Vry. -V. V.

Fig. 4. Arrangement of Cylinder-cooling Device for a 25-horsepower Plant

pansion tank. During severe weather in winter the engine

Jacket and piping is drained every night, and refilled in the

morning which is not a serious undertaking, as the whole
quantity of water used is only a few gallons.

The water for cooling this engine formerly cost over $12ij

per year. The present outfit has been running at no cost

whatever, excepting $4 paid for repairs to the radiator, thus

making a net saving of $371 for the three years, to say nothing

of the saving in gas due to the more uniform temperature at

which the engine cylinder has been kept. The first cost of

installation was $108, most of this being for the large radiator

used which has since been found of a capacity considerably

in excess of the requirements. This system of circulating

water should commend itself to manufacturers of farm en-

gines as it does away with the large and heavy tank now
used, which it w'ould seem must cost as much or more than

an automobile radiator of equal cooling capacity. The pump
used with an automobile engine is quite costly to manufacture
as compared with the pump herein shown, besides taking con-

siderable power from the engine shaft to drive it. The power
derived from the exhaust to operate these pumps cannot, of

course, be applied to any other useful purpose, and it may be

stated that they cost nothing to operate, while the cost for

lubricating oil, for repairs and financial expenses, are much
less with the exhaust-operated system than with any other

now in use.
* * *

The rapid elimination of the sailing vessel is indicated by
the fact that the percentage of this class of vessels in the

merchant marine of Great Britain declined from 18SS to 1908

from 44.1 to 12.6. The decline in the German merchant ma-
rine was from 62.1 to 19.1 per cent, and in that of the United

States from 80.7 to 30.9 per cent.

• * * *

A record for eflSciency of hydraulic turbines has recently

been obtained in tests which were undertaken with the 1(1,000-

horsepower turbines at the Trollhattan power station in

Sweden. The efficiency was found to be 86 per cent for the

turbines furnished by the firm of Nydqvist and Holm, Troll-

hattan. The highest efficiency hitherto obtained anywhere, as

far as known, is 8.5.7 per cent.

GRINDING GAS-ENGINE CYLINDERS
By JOHN F. WINCHESTER-

In the editorial in the July issue of Machixehy you made
some pertinent remarks in regard to the grinding of automo-
bile cylinders. Having had considerable experience on this

class of work in various shops, I would like to give my views
upon this timely subject, which may be of interest to your

readers.

Ten years ago, refinement in cylinder bore finish was accom-

plished either by lapping with a dummy piston or with an
alloy of the expanding type, both processes being slow and
unsatisfactory even at their best.

Grinding was little done on this work, partly due to the

limited knowledge of this branch of the industry, and also on

account of the poor grinding machines obtainable for this

class of work. But when the machine tool makers realized

the importance of the gas engine business they immediately

commenced to design machines for this special purpose, and
up-to-date mechanics and managers seeing a chance to make
a more accurate cylinder at a smaller cost took up with the

idea. They not only produced a cylinder of greater refine-

ment at a lower cost, but also made a talking point of the

operation when selling their product.

There are many mechanical men who will say that reaming
gives as good results, and at a lower cost. This may be true

of a lower-priced engine where engineering refinement cannot

be sought for, and where quantity and not quality counts.

But with the other class of engines where specifications call

for a rough bore within 1/64 inch of size, and the setting

aside of the cylinder to "season", the grinding of the cylin-

der produces much better results. In other words, reaming

has its place in the case of a cheap engine, but outside of

that, grinding is by far the better operation. It insures

greater interchangeability with less supervision than is re-

quired in reaming. The best practice in cylinder reaming is

to ream in a vertical machine, a boring mill, radial drill, or

any special machine of this type, as the reamer generates less

heat, stands up longer and gives a more perfect finish than

can be obtained in a horizontal machine. In reaming cylin-

ders, a careful man with a watchful eye is required to prevent

the reamer striking the head of the cylinder, which makes the

reamer cut large and out of round at the most important

point of the bore. An observant eye must be kept on reamers

to see that they keep their size and cut properly, whereas for

grinding it takes no longer to set the cylinder up than for

reaming, and the operator can look after his wheel, keeping it

in proper shape, and can also duplicate work with little

trouble from the shop or toolroom.

At this juncture it may be interesting to note that any

machine or discarded tool cannot be fitted up with grinding

attachments and yet give good results. An instance of this

fact tame to my attention some time ago. The firm for which

I worked at the time had contracted to build a number of

gasoline engines, the bore of which was to be ground to size.

Work was started and the cylinder was being bored and

reamed when the inspector for the engine firm came along and

insisted upon the cylinder being ground as the contract called

for. Not having any grinders for this class of work, old

lathes were fitted up with grinding attachments with the fol-

lowing results: The bore was not as true as when done with

a reamer, showing high and low spots throughout. Never-

theless, the work passed inspection as it had been ground,

in that case quality, and I think quantity, had been sacrificed

to give the salesman a talking point for his engine.

Some of the best cylinders I have seen have been finished

by boring within 1/64 inch of size, baking over night to re-

lieve foundry strain and then grinding to size. These we pro-

duced in a shorter time than by reaming, but in the running

qualities of the motors about the same results were produced

by the reamed and ground cylinders.

* * *

Don't fail to clean away all dirt and chips before screwing

a chuck or faceplate on the lathe, and if the screw is dry. put

on a few drops of oil.

.\ddress : 215 Park Place, Brookl.vn. N. Y.
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PLANER AND SHAPER JACKS'
By H. E WOODt

III many respects the planer jack is as important a tool as

any around a planer or shaper. Many pieces of work of more
or less irregular character cannot be supported properly or

clamped adequately in place without the use of some form of

planer jack. Not only is it of importance that mechanics in

general are familiar with the simpler forms of planer jacks,

so that they can easily make one at short notice when required,

but the regular tool-room of the machine shop should be pro-

vided with a large assortment of different types of appliances

of this kind, because a great deal of time which otherwise

would be lost, can be saved in this way. JIany of the forms of

planer jacks shown in the accompanying Data Sheet Supple-

ment are more or less familiar objects to most mechanics, but

some of them may present ideas that are new to many.

The planer jack shown in Fig. 1 of the accompanying Data

Sheet Supplement, is one of the simplest in form, consist-

ing simply of a block having a drilled and tapped hole and a

piece of round bar stock threaded on one end. A check nut is

provided to prevent the stud from jarring loose when the cut

is taken, and a hole is drilled through the bar so that a jack

handle, as shown to the right, may be inserted for turning

the bar when adjusting it. Fig. 2 shows another simple planer

jack consisting of a square-headed screw and a split lock-nut,

the latter being provided with a binding screw. When this

planer jack is being adjusted to height, the lock-nut binding

screw is loosened; as soon as the correct height has been ob-

tained, the binding screw is again tightened, thereby prevent-

ing any motion of the screw in the nut, due to vibration or

other causes. Fig. 3 shows another simple form of planer

jack consisting merely of a piece of round stock, drilled and

threaded for the required distance from one end, for the square-

headed screw inserted into it. A small headless set-screw can

be used for binding the square-headed screw. As it is not ad-

visable to have the binding screw bind directly against the

threads of the square-headed screw, a small piece of brass

should be inserted between the threads in the large screw and

the end of the set-screw. It is also advisable to relieve the

large stud at the lower end, so that it has a bearing only

around the edges, as shown in the illustration. This prevents

it from rocking on the planer table if the end should not be

perfectly square.

Fig. 4 shows a planer jack made of a piece of flat stock and

a square-headed screw, the end of which enters into a hole or

T-slot in the planer table. A hole is drilled at the other end

of the flat piece of stock. This makes it possible to clamp

It to the planer table when necessary, to avoid shifting or slid-

ing. A small headless set-screw is provided, as shown, for lock-

ing the elevating screw, to prevent it from moving when once

set. Fig. 5 shows a planer jack which is similar in principle

to the one shown in Fig. 4, but the piece of iron in this case

has been bent so that the elevating screw can be adjusted up

and down without being required to enter a hole or slot in the

planer table. This planer jack has, therefore, a larger range

than the one previously shown. Fig. 6 shows a more elaborate

type of planer jack, which, however, is a good form for many

pieces of work, when a strong support is required. It is made

of two pieces of hexagonal stock, one being turned and

threaded as indicated; a set-screw is provided, as shown, for

locking the screw to the nut.

In Fig. 7 is shown a planer jack having a cast base. This

form of device is in common use. The cast base is split for

some distance down, and a binding screw provided, so that the

correct setting can be preserved. In Fig. 8 is shown another

cast-base planer jack which is very similar to the one shown

in Fig. 7, except that the locking device consists of an adjust-

ing collar or nut binding directly against the top of the base.

In Fig. 9 is shown a planer jack of the cast-base type possess-

ing a feature which makes it preferable in many instances to

the two types just shown. In this planer jack the ram or

central stud moves up or down without a rotating movement.

The adjustment is secured by turning the knurled nut shown.

The small knurled-head screw at the left binds against the

* With Data Sheet Supplement.
t -Address : 1S2 North Fourth St.. Ne\^ark. N. .T.

knurled nut and prevents motion after the proper adjustment

has been obtained. The headless set-screw at the right enters

a groove or keyway in the ram, thus preventing it from turn-

ing with the nut.

In Fig. 10 is shown a planer jack especially intended for

supporting work having a surface at an angle with the plane

of the planer table. It is made with a cast base with holes

provided for bolting it down to the planer table for preventing

it from sliding or overturning. A small metal block is in-

serted between the work and the upper end of the pointed

elevating screw. This block prevents the screw point from

marking or injuring the work surface. Fig. 11 shows a planer

jack which also is intended for supporting work surfaces

which are at an angle with the plane of the planer table. In

this construction, however, the range of the device is consider-

ably increased by having the block, into which the ram screws,

swivel around a pivot in the base. In fact, this planer jack,

when properly clamped down, can be used for supporting sur-

faces that are at right angles with the planer table.

Fig. 12 shows a planer jack to be used for supporting work

with inclined surfaces. Here, the swiveling joint permits the

supporting surface of the cap to adjust itself freely to the

position of the work. In Fig. 13 is shown a universally ad-

justable planer jack of the ball and socket type. It possesses

some advantages over the types show^n in Figs. 11 and 12 in

that it can be rotated in any direction relative to the base.

One of the disadvantages of this particular construction, how-

ever, is that no means are provided for locking the sphere in

place. In Fig. 14 is shown another universal adjustable planer

jack. It differs from that shown in Fig. 13 merely by the

introduction of a locking nut at the top of the ball.

Fig. 15 shows a jack used for prying apart pieces of work

where it is necessary to be careful not to mar the edges or

bruise them by the use of other tools. The jack-screw, in this

case, is at an angle with the center line of the device when

this is closed, so that when opened to various positions, it will

bear against the opposite jaw at approximately a right angle.

If it were placed at right angles to the opposite jaw when the

device is closed, it would form too acute an angle with this jaw

as the device was opened. This would impair the efficiency

of the piece and mar the threads at the edges of the point of

the screw. Fig. 16 show^s a special wedge-type jack-screw

used in narrow places. It consists of a ram actuated by the

wedge-shaped end of the adjusting screw. The construction is

clearly shown in the illustration.

Any shop which provides itself with a first-class collection of

planer jacks of these or similar types, and provides for a

proper place for keeping them, to which they are returned

after having been used, will find that a great economy of the

men's time will result. In many classes of work the time

lost in hunting for suitable tools, clamping straps, jacks,

arbors, etc., is a greater factor than is the actual cutting

work on the piece to be made, and besides, with inferior clamp-

ing and supporting devices, the work itself is often not as satis-

factory when completed as it would have been if proper facili-

ties were provided.

* * *

AMENDMENTS TO THE LABOR LAW OF
NEW YORK

Chapter 352 of the laws of 1910 of New York State entitled:

•An Act to Amend the Labor Law, in Relation to Employers'

Liability," increases the i lability of employers as follows:

1. The "fellow servant" rule is greatly niodified.—The fel-

low servant rule of law. which relieved employers from lia-

bilitv for accidents caused by an act of a fellow workman
of tiie injured workman, is amended so that hereafter the

employer is liable for the act (causing an accident) of any

person in his employ when such person is intrusted with any

superintendence or intrusted with authority to 'direct, con-

trol or command" any employe, thus greatly increasing the

employer's liability, as it brings within the scope of the

amended law a large percentage of all accidents.

2. Assumption of risk" abrogated.—The amendment does

away with the rule of law of "assumption of risk," under

which a workingman by continuing at work with knowledge

of dangerous or defective conditions, was held to have as-

sumed the risk and therefore was not entitled to recover

damages resulting therefrom. All work necessarily involves
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risk of injury to the workman, but the rule which has always
heretofore been the law—that if the workman understood his
work he assumed the consequences, no longer exists. This
reversal of the old rules adds much to the employer's liability.
Probably more accidents come with this class than with any
other.

3. '•Contributory negligence" ; liurden of proof placed on
the employer.—The rule of law (previous to this amendment)
was that a workman who was guilty of contributory negli-
gence, however slight, in connection with an accident, could
not recover damages for injuries even though the accident
was due to the negligence of the employer. Heretofore in all

such cases, the workman has been required to prove affirm-
atively not only the negligence of the employer but that he,
on his part, was wholly free from any and all contributory
negligence. The law as amended changes this rule and places
upon the employer the burden of proving the contributory
negligence of the workman. The new law assumes, in the
absence of affirmative proof to the contrary, that the injured
workman exercised due care to prevent the accident by which
he was injured. This amendment will enable the workman
to recover in cases where affirmative evidence as to his negli-
gence is lacking, and will be especially useful to the work-
man's family in death cases where the injured workman by
reason of his death is unable to testify and there may not be
any living witness of the accident. It must be borne in mind
that in death cases, if damages are recovered, they are for
large amounts, consequently this amendment wiil very greatly
increase the total amount of damages to be paid by employers.

4. Defects for which the employer is j)o«> liiihle for dam-
ages.—The old law made the employer liable for damages
arising from accidental bodily injuries caused by defects in
"the ways, works or machinery" used in his operations. The
law is amended by the addition of the word "plant." This
amendment makes the employer liable for many accidents to
his workmen for which he has heretofore not been liable.

5. Notice of Occidents.—The act amends the provision of
the old law requiring specific service on the employer of a
notice of the "time, place and cause" of the accident, by
providing that unless such notice to the employer, if de-
fective, is returned by the employer to the injured workman
within eight days with a demand for a further notice, which
demand must specify the particulars in which the first notice
is claimed to be defective, the employer shall be considered
as having waived all defects in the first notice. This new
provision practically abolishes the hitherto important de-
fense of lack of proper notice.

This law went into effect September 1; also two additional
laws creating a new kind of liability for employers. Tfiese
two additional laws, known as workmen's compulsory com-
pensation law and alternative or permissive compensation
plan respectively, introduce in this country an entirely new
doctrine as respects the obligation of employers to employes,
/. e., the doctrine of compensation to the injured employe, ir-

respective of the question of negligence, as distinguished
from the old doctrine of "damages" to the employe because
of the negligence of the employer.

IMPROVED METHOD OF DIMENSIONING JIGS
AND FIXTURES

By JIO AND TOOL DESIGNER

The making of templets, fixtures and jigs, is generally con-
sidered accurate work, and the name given to this class of work
is toolmaking. The construction of the jigs calls for as great
accuracy as any branch of the toolmaker's business, but the
accuracy with which the jig should be constructed depends
entirely upon the nature of the work to be accomplished, and
yet, if the work is within the limit of 1/16 to 0.0005 inch,
the drill bushings or locating points should be laid out as
accurately as possible, for any inaccuracy in the jig will, of

necessity, be duplicated in the work. At the present time,

especially in large factories, the toolmaker is guided in the
making of a tool by a drawing, and the drawing and design-
ing of jigs and fixtures has become a science in itself. Yet
many draftsmen in this line of work, make the work of the
toolmaker more diflicult and less accurate by giving radial

dimensions, or by working from succeeding points instead of

always working from a center-line. In Fig. 1 is shown the cor-

rect method of dimensioning drawings. This is a simple jig

for drilling an automobile gear case cover, the cover being
clamped as shown. The dimensions are laid off from a center-

line and measured in gi straight line from every important

point, and are given in thousandths, or fractions as the case

may require. Fig. 2 shows the same jig with dimensions im-

properly arranged. It is easy to see that a toolmaker can

work from straight dimensions, or from points that are at
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Fig. 1. Correct Method of Dimensioning Drawings

right angles to each other, by using the micrometer dial on

the milling machine, the micrometer, micrometer calipers,

vernier, etc. When the jig is laid out as shown in Fig. 2,

the toolmaker often has to figure the dimensions all over

HIGHEST FORGING HERE
Ma,.lii„cri/.X.y.

Fig. 2. Incorrect Method of Dimensioning Drawings

again or have some one do it for him, while the draftsman

is supposed to understand trigonometry, etc., and could have

easily given the dimensions in the manner which would be

the easiest to lay out.
* * *

The excess of exports from the United States over im-

ports to the United States during the fiscal year ending

June 30, 1910, was the smallest for any year since 1896.

Contrary to the opinions of many people, this is not neces-

sarily an unfavorable condition. It may merely indicate

that the indebtedness of the United States to E^urope is de-

creasing, and that a smaller amount of excess of exports over

imports is required to pay the interest on foreign investments

in America's natural resources and industrial enterprises.
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EXPERIENCES OP A YOUNG TOOLMAKBR*
By T. COVEY

Jim," said Jlr. t'oibin, "Mr. Anderson is malting a jig that

is too large for one man to handle, and I am going to pnt you

on the job with him. There are also some of the smaller

pieces that you may be able to make. You nuiy report to him
and help him in whatever way you can."

Jim found Mr. Anderson near a large drill press laying out

pin holes in a casting, a view of which is shown in Fig. 1. He
had wedged a piece of wood into the hole in the center and

was laying out the center of the hole on that; then, using a

large square, he scribed two lines through the center terminat-

ing at the four sides of the piece; with a smaller square he

transferred these lines down the sides of the piece and with

a center-punch pricked points at about the center of the thick-

ness of the piece on each line, thus locating the position of the

pin holes.

"If you want those holes for finger straps to hold the piece

down while planing, why do you need four holes, and why
are you so particular where they are?" asked Jim.

"Well," said Mr. Anderson, "as far as planing is concerned,

two holes are enough and it would not matter so much where

they are, but 1 think that I will have to put this casting on a

boring mill, or the faceplate of a large lathe, to bore out that

hole and recess it; in that case, you see it would be very

handy to have four holes, and it will also save trouble if

they are in the proper place to come in line with the tee-

slots in the faceplate when the hole is chucked up central,

which they will do as they are now laid out."

"TTiere, the holes are drilled, we will put it on the truck

and you can return these tools to the toolroom and then come
and help me set it up on the planer."

"Now I suppose that you want some finger straps, don't

you?" asked Jim, when he returned.

"They are not necessary," said Mr. Anderson. "I have some

5/8-inch pins about 1 1/2 inch long that I keep in my
drawer for use on such jobs as this; it is only necessary to

put one of them in a hole and let it project out a half-inch or

so, then one can use an ordinary strap on it. Finger straps

are all right when they can be found handy, but sometimes it

takes Icnger to find suitable ones than it ought to take to set

the job up. The casting rocks a little on the bed; we will

have to pack up under these two corners with heavy card-

board. Now we want two straps and five or six stops; we will

put one strap at each side and two stops at the end that re-

ceives the pressure of the cut; we will also put two stops on

one side of the piece and one on the opposite side near the

middle."

"Why do you want so many stops?" asked Jim.

"Well, I have found through my experience that when one

does not want to spring a piece, the best way is not to strap

it down too firmly, especially if the surface next to the table or

bed is not perfectly true. The duty of the straps should be to

simply prevent the work from lifting off the bed, and not to

resist any pressure due to the cut; the stops should take care

of that. It is a good plan to loosen the straps a little before

taking a finishing cut, and on jobs like this one that are to

be scraped down to a surface, it is always best to take a

roughing cut off all the surfaces that are to be planed before

finishing any one surface. On some jobs it is advisable to

rough out all the machine work, even to the lathe and milling-

machine work, as in this way any tendency of the piece to

warp arising from the removal, or partial removal, of the

strains set up in the piece and due to the process of casting

or forging, is eliminated, because practically all of these

strains are due to a difference in the density of the metal lying

on the outer surface of a rough casting or forging and that

which composes the interior or body of the piece. For illus-

tration, suppose we have a casting 1 1/2 by 3 by IS inches and

fairly straight; we put it on the planer and take a cut over

one side removing approximately 1/8 inch from that surface;

then we try a straightedge on this planed surface. The chances

are that we will find the edge where the cut started in to be

• For previous in.stallments of this series of articles, see "Ex-
prriences of a Young Toolmaker." with accompanying references,
August. 1910.

curved convex, and the edge where the cut finished to be

fairly straight; while that side from which no cut was taken

would be found concave, were it possible to apply the straight-

edge. Then we put the piece back on the planer and take a cut

oft the opposite side, after which we remove the clamps and

pack up under the piece until it rests evenly on the table of

the planer, clamp it lightly and take another light cut over

it; then on removing the piece and trying a straightedge

again, we will find the side over which the last cut was taken

to bo fairly straight, that the surface over which the first

cut was taken has changed, that the edge on which the cut

was started is now fairly straight instead of convex, and that

the edge on which the cut finished is now concave instead of

straight. This would go to show that the outer surface of

the casting was in tension and the interior was in compres-

sion, or in other words, the outer surface contained a strain

trying to make the piece shorter while the interior contained

a strain trying to make the piece longer.

"In the case of the above-mentioned piece, neglecting for

convenience the two edges, there were three forces acting

on it; one on each side tending to make the piece shorter, and

one in the middle tending to make the piece longer. When
the piece was a rough casting these forces balanced each other

and the piece remained straight, but as soon as we topk a

cut off one side of it, we removed one of the forces that was

tending to make the piece shorter, thus leaving only two forces

opposed to each other, and as one of these forces is on one side

of the piece and one on the other, they are free to act, which

they do, bending the piece so that it is concave on the side

on which the strain is tending to make the piece shorter.

When we take a cut off the other side we remove the one re-

maining strain acting to make the piece shorter, therefore

leaving the piece free to assume its normal or straight con-

dition.

"Generally a forging or a piece of cold-rolled steel will go

in the opposite direction that a casting would, though cold-

rolled stock is very uncertain and the strains are not ahvays

removed on taking a cut off the outside.

"It has been my experience that these strains exist in nearly

all castings to a greater or less extent; for this reason, any

piece of work that has to be very accurate when completed

should have all the surfaces that are to be finished roughed

out before any of the accurate dimensions are completed, else

the machining of some unimportant surface might affect the

accuracy of important completed ' dimensions, and, while it

might not amount to more than 0.001 or 0.002, inch, it should

be taken into consideration where accurate results are re-

quired. Of course, the shape of a piece would govern to some

extent the amount it would be affected by such strains. Take

for instance the piece we are working on; we would be pretty

safe to plane up and finish all the surfaces that are to be

planed before we bore the hole in the center, because boring

the hole would not be likely to affect any of the other sur-

faces, and if it did the planed surfaces need only be accurate

in this manner: the top and bottom must be parallel, and the

side that is to be finished must be square to the top and bot-

tom surfaces; the thickness of the piece and the distance of

the finished side from the hole is immaterial within reason-

able limits, and therefore if boring the hole should affect the

accuracy of the planed surfaces it could be remedied without

much difficulty.

"Well, I guess that we are about ready to start planing on

this now. It seems to be chucked up all right."

"Now, Jim, there are two angle-plates that go to make a part

of this jig and you may take them to a shaper and plane

them. The only particular part of the job is to get them

square. Plane them down until they are about an inch and a

quarter thick, and take a fair cut off the ends and sides. The

ends need not be perfectly square, but the sides and outside

faces should be. Leave a good radius or fillet in the inside

corner."

Jim had done quite similar work before and had no trouble

in planing the angle-plates in a satisfactory manner, stopping

once to help Mr. Anderson turn his piece over, and again when

he was called to help get the piece off the planer and into the

boring mill department As he was helping to get the piece
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off the planer, he noticed that one side had been left roughly

planed and asked if that was to be the bottom.

"No," said Mr. Anderson, "that is the top. I can finish that

to better advantage in the boring mill; it will be the first

surface that I finish after I get the hole and recess roughed

out. You see, when I get it faced off so that it is parallel to

the bottom, it will not be necessary to do any further chuck-

ing to get the recess right, as any error that exists will be easy

to detect with the micrometer by measuring around the out-

side of the piece, and even such errors as are shown in this

manner would be magnified."

When they got the piece on the boring mill table, Mr. Ander-

son called Jim's attention to the advantage of having the pin

holes drilled in the proper place, it being an easy matter to

chuck the piece in position and the results being much better

then placing it in chuck jaws. "I will rough out the hole

and recess first," said Mr. Anderson, "and then as there will

be no more heavy cuts to take, I will loosen the clamps a lit-

tle and take a light cut off the top, if it comes out parallel,

which it should. I will then finish the hole and recess with-

out disturbing the clamping. I guess that I will not need

your help for a while, and you can go and finish up your

angle-plates."

Jim got the angle-plates all planed, and then went back to

the boring mill department to see what was next for him to

do. He found that Mr. Anderson was nearly through. "Ready
for some help?" he asked.

"Nearly," replied Anderson. "Have you got the angle-plates

all planed?"

"Yes."

"See if you can find a sharp V-thread tool for me, no matter

about the size as long as it has a sharp point."

Jim returned in a few minutes with a thread tool that he

had ground to make sure that it was sharp. Mr. Anderson
took it, and after stoning it to a smooth edge, put it in the

tool pocket and brought it down onto the piece carefully, mak-
ing a very light circular line on the top of the piece as large in

Pigs. 1 and 2. .Tig Baseplate and Desired Angular Setting of the Angle-plate.
Fig. 3. Shape of Comer Recommended to avoid scratching Sui^ace-plate

diameter as he could conveniently. (See broken line A, Fig.

1.)

"Now what did you do that for?" asked Jim.

"I shall use that line in laying out the angle to which the

face of one of your angle-plates is to be set, as it is impossible

to use a bevel protractor, and if I could it would not be as
accurate as this way. You will see how it is done when we
get to it."

"Couldn't you put it on with a pair of trams from a false

center?"

"Yes, but false centers are rightly named—they generally are

false—and I want that line to be as near right as possible.

By putting it on in the machine, at the same setting that

the hole is bored, I know that it is as near concentric with
the hole as it can be gotten. Now we will get the piece on
the truck and take it back to the toolroom. You get your
scraper and I will get mine, as well as some files and squares,

and then we will so some scraping.

Fig. 4. lUnstrating Method employed In

laying out the Angle

"Now the first thing is to break all of the corners that are

to be rounded over, that is, file them off like this." (See Fig.
^ IO.J

"Why do we have to do that?"

"We will have to handle these pieces considerably and the

sharp corners are disagreeable to the hands, and then on my
piece there are several rough edges where the scale would

come in contact with the surface-plate and would be likely to

scratch it."

"But why not round them over now as long as it has to be

done?"

"Because even though one is as careful as possible to clean

all the dirt off the

surface-plate before

putting a piece on

it, particles of dirt

are liable to drop

on the plate while

rubbing the piece

around on it, and a

rounded corner is

likely to draw these

pieces of dirt in be-

tween the work and
plate, which will

scratch both, while

an angle (as shown
in Fig. 3) is more
likely to push the

particles along and
keep the plate in

better condition. In some shops it is the practice to file all

corners off at an angle and not round them at all. I don't

know but what it is just as good if not a little better, and it

certainly takes less time.

"Now let us look your angle-plates over. This one is to have

the bushing in it. It seems to be quite square, but this edge

is a little the better. We will put the angle-plate on the base

so that the best edge is toward the finished edge of the base,

as our measurements will be taken from there. This will be

the face that is bolted to the base and none of the corners of

this face should be broken. These two faces and this side

of the angle-plate must be scraped and spotted down so that

they are perfectly square; the rest of the surfaces need only

be scraped, enough to smooth off the tool marks, and need not

be spotted or squared. On this narrow angle-plate that is to

locate the lugs of the cylinder, only the two outside faces

need to be scraped up perfect and the rest of the surfaces

need only be smoothed. The short end goes next to the base,

so don't break any corners on it."

Mr. Anderson and Jim had just about finished scraping up

the pieces when a helper came up with a cylinder on a truck

and said, "The boss told me to bring this up here to you."

"Ah," said Mr. Anderson, "that is the jiiece that we are

making this jig for. You see, Jim, these lugs are planed on

a radial line through the center of the cylinder, and here

where this boss is, a hole is required 38 degrees 22 minutes

from the lugs, and 3 1/2 inches from the end of the cylinder.

On the drawing the face of the lugs comes to the center line,

but on the jig we will place our center line parallel to the

edge that is finished, and set the cylinder on the jig so that

the required hole comes on the center line of the jig. To put

our center line on we will set the jig up on its finished edge

and measure the distance from the edge of the hole down to

the surface-plate. There are several ways of doing this, but

we will use an indicator attached to a surface gage and an

adjustable parallel; when we have the parallel adjusted so

that when set upon the plate it is the same height as the lower

edge of the hole, and have proved the same with the indi-

cator, we have only to measure the thickness of the parallel

with a micrometer to get the distance from the edge of the

hole to the plate; to this distance we add half of the diameter

of the hole and thus get the height of the center of the hole

through which our center line passes. To this height we will

set the scriber of a height-gage and scribe the center line.

The ne.xt thing to do is to lay out another line passing through
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the center at an angle of 3S degrees 22 minutes from the center

line. To do this, we first lay the jig down flat and find the

diameter of the circle that I put on in the boring mill. We
take a pair of trams and set one leg on each side of the circle

where the center line intersects it; you hold the trams in

position while I examine the points with a magnifying glass

to make sure that they are properly located. There! Now we
will transfer the trams onto a scale and see what they meas-

ure—19.032 inches. Now we want to find the chord of 3S

degrees 22 minutes with radius 9.516 inches, which is half of

the diameter of the circle.

To make it clear, we will construct a diagram. (See Fig.

4.) We bisect the angle which gives us a right angle triangle

a 6 c, which has a hypotenuse a c, 9.516 inches in length, and
an angle of 19 degrees 11 minutes. The sine of 19 degrees

11 minutes is 0.32S59, which multiplied by 9.516 is 3.126S6,

INTERNAL CUTTING TOOLS—
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Fig, 5. The Completed Jig, and Worli-piece in Place

and is equal to half of the required chord or 6 c. Multiply it

by 2 and we have 6.25372^ or 6.254 inches as the length of

the chord.

"We set our trams to this distance, and with the point of one

leg resting at the intersection of the circle at the top with the

center line, we scribe a line crossing the circle at the right,

and with the point of one leg resting at the intersection of the

circle at the bottom with the center line, we scribe a line

crossing the circle to the left. Now we have only to lay a

straightedge across the piece with one edge of one end of it

coinciding with the point where the chord intersects the cir-

cle, and the same edge at the outer end coinciding with the

chord and circle at the opposite side of the circle. We will

clamp it fast at each end and inspect it very carefully with a

magnifying glass to see that it is in the proper position, and

when it is we will take a scriber and scribe a line along the

edge of the straightedge: this line will be 3S degrees 22 min-

utes from our center line.

"Now we can proceed to fasten on the narrow angle-plate.

The long face comes just to the line; then when the cylinder

is in the jig, and the lugs bearing against this angle-plate, it

will be in such a position that the hole that is required will

come in exact line with our center line, and now we have only

to locate the angle-plate in which we place the bushing so

that the center of the bushing comes parallel to the finished

edge of the jig and the same distance from it as the center

line, and of course have the bushing located in the angle-

plate properly to get the hole the right distance from the end

of the cylinder.

"Now you see why I wanted the circular line, and why I was

so particular about having it accurate. We have used no

bevel protractor, yet we have the angle more accurate than it

would be possible to set a bevel protractor, to say nothing of

the inconvenience, and practical impossibility of applying one

in this case.

"The jig will be used on a horizontal boring mill, and to set

it properly it is only necessary to place it on the table with the

finished edge parallel to the boring-bar, and then line the bar

up so that the drill enters the hole perfectly central."

The completed jig with the work-piece in place is shown in

Fig. 5,

PRACTICE FOR THE BROWN & SHARPE AUTOMATIC
SCREW MACHINE

By DOUGLAS T. HAMILTON-

In the previous installment of this article, particular atten-

tion was given to drilling operations, feeds and speeds, drill

holders and drilling attachments. In this article, which is a

continuation of the same subject, internal cutting tools, the fol-

lowing subjects will be reviewed: counterbores and counter-

boring, feeds and speeds and holders for counterbores; ream-

ers and reaming, feeds and speeds for reaming, and reamer

holders.

Counterbores and Counterboring

As a rule, more trouble is experienced in applying counter-

bores to the work on automatic screw machines than any other

cutting tool. This is probably due to the fact that they are

generally improperly made for the work on which they are to

operate. Generally speaking, there are several reasons for the

unsuccessful working of counterbores, some of which may be

summed up as follows:

1. Too many cutting edges, not allowing enough chip space

and also not providing for sufficient lubrication.

2. Too much cutting surface in contact with the work.

3. Insufficient clearance on the periphery of the teeth.

4. Improper location of the cutting edges relative to the

center.

5. Improper method of holding the counterbore.

6. Improper grinding of the cutting edges.

7. Having too weak a cross-section.

8. Using a feed and speed in excess of what the tool will

stand.

For general work, and especially for automatic work where

the counterbore cannot be withdrawn when it plugs up with

chips and seizes in the work, it should not have more than

three cutting teeth. The periphery of the teeth should be

backed off eccentrically and also be tapering tow^ards the back.

The amount of taper generally given varies from 0.020 to 0.040

inch per foot. As previously explained, the relation of the

cutting edge to the center also has an important bearing on
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Fig. 11. Location of the Cutting Edges for Various Conditions

the efficiency of the tool. For deep counterboring where the

difference between the diameter of the teat and the body of

the counterbore is great, the cutting edge should never be lo-

cated ahead of the center: in fact a little below the center

would give far better results. This is only general, of course,

as the material to a considerable extent governs the location

of the cutting edges.

Location of the Cutting Edg-es

At A in Fig. 11 is shown a three-tooth counterbore with its

cutting edges located ahead of the center. (These views are to

be understood as looking on the front end.) Locating the

cutting edge ahead of the center is advisable when the coun-

terbore is to be used as a facing tool, or used for counterbor-

ing brass where it is not required to extend into the work to

a depth greater than its diameter, but it should preferably be

used for facing operations only. If the counterbore is made

in this manner and used on steel, the cutting teeth have a

tendency to force the chips against the surface of the work.

Consequently when it is not properly lubricated, the work and

counterbore become heated, and cause the chips to seize.

.\ssoclate Editor of Machixert.



124 MACHINERY October, 1910

thus producing poor work and generally resulting in a broken

counterbore.

At B are shown the teeth cut radially with the center.

For general work this is the best location for the cutting

edges relative to the center. It has not the same tendency of

forcing the chips against the surface of the work and will not

heat up as rapidly. Cutting the teeth radially with the center

is suitable for either brass or steel work, but when used on
steel it is preferable to have the teeth cut spirally. A spiral

which will give a rake of from 10 to 15 degrees generally gives

the best results.

At (' are shown the teeth cut below the center. This is the

proper location for the cutting edges of the teeth where the

difference between the diameter of the teat and the body of

the counterbore is not very great, and where the counterbore

is to extend into the work to a depth greater than its diameter.

This as can be seen, gives a Up to the counterbore which has

a tendency to lift the chips from the cutting surface of the

work, thus not allowing them to seize.

Various Types of Counterbores

When counterboring a hole where a large amount of ma-
terial is to be removed, and where the counterbore is to ex-

tend into the work to a depth greater than its diameter, it is

generally advisable to rough out the hole to the diameter of

the body of the counterbore with a three-fluted drill, such as

shown at A, Fig. 12. Then the counterbore is used only for

squaring up the shoulder at the bottom of the hole. This
method is especially advisable when counterboring machine or

tool steel.

At B is shown a counterbore which can sometimes be used

to advantage on brass work, but is not advisable for steel.

It is made on the same principle as a fiat drill with the excep-

tion that the teat has two cutting edges. At C is shown an-

other counterbore for brass work, w-hich has three cutting

edges, and at D is shown a counterbore for steel work, having

J2 ^ 01

INCH PER FOOT
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FROM 10 TO 15 DEGREES
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Fig. 12- Various Types of Counterbores

its teeth cut spirally. Having the teeth cut on a spiral which
will produce a rake angle of from 10 to 15 degrees, is generally

found suitable for machine or tool steel. Counterbores of the

type shown at C and D should have inserted leaders or teats

to facilitate their being re-sharpened.

At E is shown a counterbore w'hich is recommended for work
having complicated shapes, or requiring to have two or more
diameters finished with the same tool. This tool is backed off

helically as shown, thus allowing it to be ground and still re-

tain its initial shape and size. The backing off is accomplished

on the lathe in the following manner.

The lathe is geared up to cut six or eight threads per inch,

depending on the diameter of the counterbore and the amount
of clearance required. The counterbore after being turned to

the required dimensions is milled as shown at 6. It is then

placed on the centers of the lathe, being driven by a dog. and

a facing tool used for backing it off. The backing off is accom-

plished by pulling on the belt for each cut, starting and finish-

ing at the groove b until the backing off is completed. Where
a backing-off attachment which is operated by a removable cam
is available this tedious operation can be accomplished with

Fig. 13. Flat Drills and Combination Counterbores

greater ease and rapidity. The cutting edge a on a counter-

bore of this description should be radial with the center for

cutting brass, but for cutting Norway iron, machine steel, etc.,

it should be cut spirally producing a rake angle on the cut-

ting edge of from 10 to 15 degrees. The counterbores as pre-

viously described were for making pieces where the hole ex-

tended through the work or to a depth which admitted using

a leader or teat; but for work where the hole bottoms, that is.

does not extend far enough into or through the work, these

counterbores could not be used. The ordinary method used in

producing holes which bottom is to use flat drills and com-

bination counterbores and facing tools.

Flat and Combination Counterbores

At A in Fig. 13, is shown a flat drill which is used for rough-

ing out a hole having one diameter, and at B is shown the

counterbore or facing tool which is used for squaring it up.

The cutting edge a on the tool should be set about 0.10 inch

times the diameter ahead of the center, and the thickness of the

blade & should be about 1/S of the diameter. At C is shown a

flat drill or counterbore which is to produce a hole having two
diameters, and at D is shown the combination counterbore and

facing tool for squaring it up. This counterbore is made ad-

justable, the part a being adjusted out from part 6 by means
of the headless screw c, thus governing the distance between

the shoulders, the headless screw d being used to prevent

the part o from rotating. When the part a projects out from

the part 6 to a distance greater than one-half its diameter,

care should be taken to have the shank a good fit in the part b.

These counterbores can be used for either brass or steel work,

but for steel work it is preferable to use a spiral drill for

roughing out the hole, instead of a flat drill, as the material

can be removed with greater ease and rapidity.



October, 1910 MACHINERY 125

Speeds for Counterbores

The surface speed at which a counterbore can be worked
is slightly less than the surface speed used for drilling. The
surface speeds given below are recommended for counterbores

made from carbon and high-speed steel.

SPEKDS FOR COUNTERBORES MADE FROM CARBON STEEL

Surface speed in
Material feet per minute

Brass (ordinary quality) 150-160
Gun screw iron 50-60

Norway iron and machine steel 40-50
Drill rod and tool steel 30-35

SPEEDS FOR COUNTERBORES MADE FROM HIGH-SPEED STEEL

Surface speed in
Material feet per minute

Brass (ordinary quality) lSO-200
Gun screw iron 80-90
Norway iron and machine steel 70-80
Drill rod and tool steel 45-50

Feeds for Counterbores

The method of holding a counterbore when applying it to

the work, and the strength of the cross-section in proportion

to the width of the chip being removed, governs to a consider-

able extent the amount of feed to be given. The material

being cut, and the depth to which the counterbore penetrates

into the work, also has an important bearing on the rate of

feed. These conditions should be taken into consideration

when using the feeds given in Table IV. These feeds are for

counterbores having three cutting edges, but for counterbores

having one cutting edge the feed should be decreased from 40

to 50 per cent, and for two cutting edges, should be decreased

from 15 to 20 per cent. Of course, it is obvious that no

definite, rule can be laid down in regard to the exact feed to

use, on account of the number of conditions which govern

driving pin i, which is made a driving fit in the part h and a

loose lit in the part a. The hole in the part « should be about

1/32 inch in diameter larger than the pin c. The two headless

screws d are used for adjusting the counterbore so that it

will enter easily into the drilled hole. They also help to keep
the holder 6 from turning. It is good practice, where possible,

to chamfer the hole so that the leader will enter easily. The
counterbore is held by the split bushing r and set-screw /.

Mucltiiieri/.y. 1'.

Flgf. 14. Method of Holding Counterbores for Various Conditions

If this holder is properly made and set it will be found to

give good results for general work.

At B in Fig. 14 is shown a "floating" holder for holding the

flat counterbore shown. This holder in reality is not a float-

ing holder, but would be better named an adjustable holder.

TABLE IV- FEEDS FOR COUNTERBORES MADE FROM HIGH-SPEED AND CARBON STEEL

:,'3-inch Chip sVinch Chip i^e-inch Chip 1

Diameter of Brass Rod, Mach. Steel, Tool Steel. Diameter of Brass Rod, iMach. Steel, Tool Steel, Diameter of Brass Rod, Mach. Steel, Tool Steel,
Counterbore Feed per Feed per Feed per Counterbore Feed per Feed per Feed per Counterbore Feed per Feed per Feed per

in Inches Revolution Revolution Revolution in Inches Revolution Revolution Revolution in Inches Revolution Revolution Revolution

i 0.0025 0.0018 0.0015 0.0040 0.0033 0,0020 ^9. 0,0045 0.0035 0,0025
tV 0-0030 0.0023 0.0030 ", 0.0045 0.0035 0.0025 1 0.0048 0.0038 0,0028
i 0-003.-) 0.0030 0.C025 + . 0050 0-0040 0.0030 u 0.0050 0.0040 0,0030

A 0.0045 0.0040 - 0030 .9 0.0055 0.0045 0.0035 i 0.0055 0.0043 0.0032
f 0.00.50 0.0045 0.0035 S 0.0060 0.0050 0.0040 ft 0.0060 0.0045 0.0035
_1_ 0.0060 0.0050 0.0038 n 0.0070 0.0055 0.0045 i 0.0065 0.0048 0,0038
i 0.0!)T5 0.0052 0.0040 -i- 0.0075 0.0060 0.0050 1 5

Iff 0.0070 0.0050 0.0040

^inch Chip i-inch Chip J-inch Chip

i 0030 0.0028 0.0020 I 0.0050 0.0042 0.0025 1 I 0.0040 0,0030 0,0020
5
i5" 0.0035

1
0.0030 0.0025 r% 0.0052 0.0045 0.0030 } 0.0042 0.0032 0,0022

1 0.0040 1 0.0035 0.0028 i 0.00.55 0.0048 0.0032 -it 0.0045 0.0035 0,0025
tV 0.0045 0.0038 0.0030 \i 0.0058 0.0050 0,0035 i 0.0048 0,0038 0,0030
i 0.0050 0.0040 0.0035 i 0.0060 0.00.55 0,0040 il 0.0050 0.0040 0,0032
r% 0,0055 0.0045 0.0038 U 0.0065 0.00.58 0,0045 1 0.00,50 0.0045 0.CC35
i n.oono 11.0 150

. 0040 0.0070 0.0060 0,00.50

the rate of feed. The feeds given in Table IV should be

used only when the counterbore penetrates from one-half to

three-quarters its diameter into the work. When the counter-

bore penetrates to a greater distance the feed should be

decreased from 1.5 to 25 per cent. It is good practice to

always drop the counterbore back after it has penetrated to

a depth equal to half its diameter, to remove the chips, and

to cool and lubricate it. The same method can be used for

dropping back the counterbore as was given for deep-hole

drilling in the preceding installment of this article.

Holders for Counterbores

For counterbores having leaders, a rigid holder should not

be used, as the leader will follow the hole previously drilled

or reamed, and if the counterbore is not allowed to float, it

will produce poor work and sometimes result in a broken tool.

At A in Fig. 14, is shown a floating holder which will be

found very serviceable for the conditions just mentioned. The

sleeve or shank a is made to fit the turret and is bored out

from 1/32 to 1/16 inch larger in diameter than the shank

of the holder 6. The holder 6 is kept from turning by the

It is made adjustable so that the tool can be set concentric

with the center of the work. After adjusting, the part a is

held tightly against the part b by the cap-screws c- The
clearance holes in the part o for the cap-screws c are made
about 1/16 inch in diameter larger than the body of the

screw. The counterbore is held in the part o by set-screw d.

This holder is also found very serviceable for holding a
counterbore when the hole to be counterbored penetrates into

the work to a distance greater than its diameter and a chuck-

ing drill has been used to rough it out.

Reaming and Reamers
When it is necessary to make a perfectly round and ac-

curate hole in the work a reamer is used, the drilled hole

being left slightly smaller to allow enough material for the

reamer to true it up and bring it to the desired size. It is

always advisable not to leave any more material to be re

moved by the reamer than is absolutely necessary. For gen-

eral W'ork the amounts given in the following list will give

good results for reamers ranging in diameter from 1/8 to 3/8
inch. For reamers over 3/8 inch diameter, a drill 1/64 inch
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less in diameter is generally used, and this would leave from

0.012 to 0.015 inch to remove on the diameter, as it is obvious

that a drill will cut slightly larger than its nominal size.

Diameter of reamer
in inches

Diameter of hole pre-
vious to reaming,

in inches

1/8 0.120

3/16 • 0.182

1/4 0.242

5/16 0.302

3/8 0.368

There are various reasons for the inefficient working ot a

reamer, some of which are the following:

1. Chattering, which results when the teeth are evenly

spaced or of an equal number.

2. Chips clinging to the teeth, which action results when
high periphery velocities are used and insufficient clearance

given.

3. Expanding and contracting of the hole which is caused

TABLE V. FEEDS FOR REAMERS MADE FROM HIGH-SPEED AND
CARBON STEEL

Diameter of Brass Rod, Machine Steel, Tool Steel,
lieamer Feed Feed Feed

in Inches per Revolution per Revolution per Revolution

i O.OOT 0.001 0.002

t\ 0.008 0.004 0.003

i 0.009 0.005 0.004
6 (1.010 O.OOG 0.005

0.011 0.007 0.006

TS 0.012 0.008 0.007

i 0.013 0.009 0.008

T% O.OU 010 0.009

i 0.01.5 O.OU 0.010

ii (I.OIG 0.012 0.011

i 0.017 0.013 0.011

if 0.018 0.014 0.012

i 0.020 0.015 0.012

by too great a I'-' il and insufficient clearance on the cutting
edges.

4. Enlarged and tapered hole due to holding the reamer
rigid instead of floating.

There are various methods adopted to prevent reamers from

chattering, but the unequal spacing of the teeth has been

found the most satisfactory and inexpensive. The effects pro-

duced by unequal spacing of the teeth were clearly explained

in Machinery, May, 1910. For machine reamers varying from

1/8 to 1/4 inch three cutting edges are sometimes used, but

the difficulty encountered in measuring prohibits their use to

a certain extent. As a general rule four and six cutting

edges are used on reamers varying from 1/S inch to 3/8 inch,

and 8 to 12 cutting edges on reamers varying from 3/8 inch

to 7/8 inch. When reamers are cut with an equal number
of teeth the cutting edges are generally spaced unevenly. A
practical table illustrating an efficient method of irregularly

spacing the cutting edges of reamers was given in Machixert,

January, 1906.

Chips clinging to the teeth is generally due to high periphery

velocities and improper lubrication, the clearance given to

the cutting edges also heating the work to a considerable ex-

tent, which causes the chips to cling. The clinging of the

chips is more noticeable on steel containing a small percentage

of carbon than it is on brass or steels which contain a high

percentage of carbon.

Reamers are generally made slightly tapering towards the

back; a taper varying from 0.002 to 0.005 inch per foot is

generally used and a less taper should be used for brass than

steel, as brass work, especially thin tubing, contracts and

expands more readily than steel, so if a perfect hole is desired

the reamer should be tapered very slightly. For reaming ma-

chine steel a rose reamer is generally used, as it has been

found satisfactory for producing straight and perfect holes.

This reamer is made tapering towards the back and is not re-

lieved on the periphery of the cutting edges, the end of the

reamer only being backed off.

The cutting edges of reamers are generally cut on the center

for steel, but for brass work they are sometimes cut slightly

ahead of the center, which produces a scraping action, and
makes a smooth cut.

Beaming Feeds and Speeds

The surface Speeds used for reaming should be slightly less

than those used for counterboring, as the reamer generally

penetrates to a greater depth and has more cutting surface

in contact with the work, which tends to produce excessive

heating of the work and reamer, resulting in chips cling-

ing to the cutting edges. As is known, chips clinging to the

cutting edges produces rough and inaccurate work. For gen-

eral conditions and where a good supply of lard oil is used,

the following surface speeds' will be found satisfactory.

SPEEDS FOR REAMERS MADE FROM CARBON STEEL

Surface speed in
Material feet per minute

Brass (ordinary quality) 120-125
Gun screw iron 35-40

Norway iron and machine steel 30-35

Drill rod and tool steel 20-25

SPEEDS FOB REAMERS MADE FROM HIGH-SPEED STEEL

Surface speed in
Material feet per minute

Brass {ordinary quality) 150-160
Gun screw iron 65-75

Norway iron and machine steel 50-60

Drill rod and tool steel 30-40

The feeds for reamers given in Table V will be found suit-

able for general work, when no more material is removed on
the diameter than previously given. When reaming thin tub-

ing, especially brass, the feed should be decreased somewhat as

excessive cutting pressure tends to produce an imperfect hole.

Holders for Reamers

The method used in holding a reamer when applying it to

the work governs to a considerable extent the quality of the

hole produced. When reaming a deep hole, if the reamer

is held rigidly, it will nearly always produce a hole which
will be tapered and larger in diameter than the required size.

Tt
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Fig. 15. Method of Holding Reamers for Various Conditions

At A in Fig. 15 is shown a floating holder which is sometimes

used. This holder is cheaply made, but is not a commendable

holder for automatic screw machine work, but can sometimes

be used to advantage on the hand screw machine. One of the

disadvantages of this reamer holder, is that the reamer drops

down as shown at a if much clearance is allowed between

the diameter of the reamer shank and the diameter of the

hole, thus preventing the reamer from entering easily into the

work, which generally results in a broken reamer.

At B is shown a more efficient holder, especially for deep

hole reaming. The reamer is guided at the rear by a cone

pointed screw 6 and is kept from rotating and guided at the

same time by the two cone pointed screws c. By means of

these screws the reamer can be set so that it will enter
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the drilled hole easily, and at the same time be alltMved to

adjust itself to correspond to the eccentricity of the hole in

the work. The small hole d is drilled through the shank of

the reamer allowing the cone painted screws to prevent it

from rotating. This holder will be found very satisfactory for

holding reamers when it is not necessary to remove an ex-

cessive amount of material. At (' is shown a floating holder

which is used for reaming shallow holes. The reamer is held

rigidly by a split bushing r and set screw /. The reamer is

set concentric with the hole in the work by loosening the

cap-screws g and then locating it in the hole by the bevel or

radius on the end. It is always advisable to do this when
the spindle is not running, as otherwise the reamer may jump

into the work and snap off.

• * «

MACHINE SHOP PRACTICE*

LOCATING WORK [BY THE BUTTON METHOD
Among the different methods employed by toolmakeis for

accurately locating work such as jigs, etc., on the faceplate of

a lathe, the one most commonly used is known as the button

method. This scheme is so named because cylindrical bush-

ings or buttons are attached to the work in positions corre-

sponding to the holes to be bored, after which they are used

in locating the work. These buttons, which are ordinarily

about 1/2 inch in diameter, are ground and lapped to the same

size and the ends squared. The diameter should, preferably,

be such that the radius can be determined easily, and the hole

through the center should be about 1/S inch larger than the

retaining screw, so that the button can be shifted.

As an illustration of the practical application of the button

method, we shall consider, briefly, the way the holes would be

Pig. 1. Jig-plate \^nth Buttons attached, ready for Boring

accurately machined in the jig-plate in Fig. 1. First the cen-

ters of the seven holes should be laid off approximately cor-

rect by the usual methods, after which small holes should be

drilled and tapped for the clamping screws S. After the but-

tons B are clamped lightly in place, they are all set in correct

relation with each other and with the jig-plate. The proper

location of the buttons is very important as their positions

largely determine the accuracy of the work. A definite method

of procedure that would be applicable in all cases cannot, of

course, be given, as the nature of the work as well as the

tools available make it necessary to employ different methods.

In this particular case, the three buttons o, 6 and c should be

set first, beginning with the one in the center. As this central

hole must be 2.30 and 2.65 inches from the finished sides A
and A„ respectively, the work is first placed on a surface-plate

as shown; by resting it first on one of these sides and then

on the other, and measuring with a vernier height gage, the

central button can be accurately set. The buttons a and c are

also set to the correct height from side A, by using the height

gage, and in proper relation to the central button by using a

micrometer or a vernier caliper and measuring the over-all di-

mension X. When measuring in this way, the diameter of one

button would be deducted to obtain the correct center distance.

After buttons a. & and c are set equi-distant from side A, and

in proper relation to each other, the remaining buttons should

bo set radially from the central button b and the right distance

apart. By having two micrometers or gages, one set for the

radial dimension .r and the other for the chordal distance y,

the work may be done in a comparatively short time.

After the buttons have been tightened, all measurements

should be carefully checked; the work is then mounted on the

faceplate of the lathe, and one of the buttons, say b. is set

true by the use of a test indicator as shown in Fig. 2. When
the end of this indicator is brought into contact with the re-

volving button, the vibration of the pointer I shows how much
the work runs out of true. When this pointer remains prac-

tically stationary, thus showing that the button runs true, the

latter should b:.' removed so that the hole can be drilled.

Fig. 2. Setting a Button True with a Test Indicate

bored and reamed to the required size. In a similar manner
the other buttons are indicated and the holes bored, one at a

time. It is evident that if each button is correctly located

and set perfectly true in the lathe, the various holes will be

to the required dimensions within close limits.

When doing precision work of this kind, the degree of ac-

curacy will depend upon the instruments used, the judgment

and skill of the workman and the care exercised. A good

general rule to follow when locating bushings or buttons, is to

use the method which is the most direct and which requires

the least number of measurements. As an illustration of how
errors may accumulate, let us assume that seven holes are to

be bored in the jig-plate shown in Fig. 3, so that they are the

same distance from each other and in a straight line. The

buttons may be brought into alignment by the use of a straight-

edge, and to simplify matters, it will be taken for granted

that they have been ground and lapped to the same size. If

the diameter of the buttons is first determined by measuring

with a micrometer, and then this diameter is deducted from

the center distance J, the difference wull be the distance y

between adjacent buttons. Now if a temporary wire gage is

made to length y, all the buttons can be set practically the

same distance apart, the error between any two adjacent ones

being very slight. If, however, the total length z over the end

• With Shop Operation Sheet Supplement.

Fig. 3. Example of "Work iUustrating Accumulation of Errors

buttons is measured by some accurate means, the chances are

that this distance will not equal six times dimension x plus

the diameter of one button, as it should, as even a very slight

error in the gage would gradually accumulate as each button

was set. If, in this case, a micrometer were available that

would span two of the buttons, the measurements could be

taken direct and greater accuracy would doubtless be ob-

tained. On work of this kind where there are a number of

holes that need to have accurate over-all dimensions, the long

measurements should first be taken when setting the buttons,

providing, of course, there are proper facilities for so doing,

and then the short ones. For example, the end buttons in

this case should first be set, then the central one and finally

those for the sub-divisions.
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TAPER TURNING ON THE BENCH LATHE
By WALTER GRIBBEN'

The modern way ot placing the slide-rest directly on the

bed of a bench lathe has many advantages over the old method
of having a shoe between the slide-rest and bed, especially

when it is desired to do taper turning with the cross-slide, as

is sometimes necessary. Those who have the old-style slide-

rests can easily fix them so they will do all the "stunts" that

the more modern designs are capable of by simply making
a flat cast-iron washer of the same thickness as the shoe, and

of a diameter not greater than the width of the shoe, the

hole in the washer being a duplicate of that in the shoe,

through which passes the holding-down bolt. By substituting

this washer for the shoe as an occasional job demands, the

cross-slide may be clamped at any angle with the bed that the

work in hand calls for.

The job that was instrumental in making this washer an

accomplished fact is shown in Fig. 1. This is made of %
inch round Bessemer steel, and about 100 pieces were wanted.

The point was to be turned to an angle of 60 degrees and the

part a was to be just cleaned up with the turning tool, but

was to be true with the point. The total length of the piece

need not be very accurate. No screw machine was available

turned first, and so on. This would have been a very slow-

way, and the 60-degree parts might have varied somewhat
among themselves as to the proper angle.

The way these pieces were actually made is shown in Fig. 2.

A washer was made, as previously described, and put in place

ot the shoe under the slide-rest, so as to enable the cross-slide

to. be set at any desired angle. The top slide was first swiveled

around 60 degrees from its usual position and clamped fast

to the lower or cross-slide, after which the entire slide-rest

was set around on the bed until the top slide would turn

parallel when tried on a scrap piece. The pieces were then

chucked and the parallel part turned by means of the upper
slide, while the conical point was turned by means of the

cross-slide, each piece requiring but one chucking, and the

two parts being true with each other, according to specifica-

tions.

To Mr. A. E. Clark is due the credit of having first sug-

gested and used this washer under the slide-rest. It is a
very handy appliance when turning bevel gear blanks, espe-

cially it a number of one kind is to be turned at a time.

Also it is very useful when making saw washers, which are

much better if turned slightly di^shing.

When the taper to be turned is almost flat, like the dished

saw washer just mentioned, and an attempt is made to turn it

Fig, 1

x:
ZIb
^

Fig. 3

STRAIGHTEDGE

Fig. 4 llaehlneru.X.Y.

Fig. 1. Piece to be made. Fig. 2 Method used in maidng the Piece shown in Fig. 1. Fig. 3. Showing how Washer is placed under Slide-rest.

Fig. 4. Showing how "Washer is leveled up

for this job, so it was decided to cut off the stock with the

power hacksaw and then do the turning in the bench lathe.

With the slide-rest as originally fitted up by the makers

these pieces would have to be chucked twice; the slide-rest

set first to turn the parallel part on all the pieces, and later

set to turn the conical point, and each piece chucked a second

time for this operation. If this had been done there would

have been considerable uncertainty about the truth of the

work when finished. Bessemer rod is not always exactly

round, and the lathe was old and had been abused. It would

have been extremely difficult to chuck these pieces a second

time and have the part that was turned at the first chucking

run true, so that scheme was abandoned as not even worth

trying.

Another way that might have been used is to set the top

slide around for each piece, turning the parallel part of the

first piece and then setting the top slide around for the cone

of thai piece. When the second piece was chucked the cone

might be turned first and the slide-rest afterward set for the

parallel part. For the third piece the parallel part might be

•.\rldrcss: ai4 Halsey St., Brooklyn. N. Y.

by setting the top slide around, the cross-slide remaining on

the regular shoe, the difficulty is encountered of having no

good way to leed the tool in for depth of cut, as then the

two slides are very nearly parallel, and if it is a Job where

the depth of cut is required to be measured by the micrometer

disk on the feed screw, the micrometer will not denote the

true value of the depth of cut, but its indications will have to

be multiplied by the sine of the angle included between the

axis of the feed-screw and the surface of the work being

turned. The plain round washer under the rest eliminates

these objectionable features, as the two slides of the rest

may then be left at right angles to one another, so that the

feed-in for depth of cut is not only more easily accomplished,

but the depth of cut can then be correctly measured, it de-

sired, by the micrometer disk on the feed-screw.

In the case of a lathe having raised V's on the bed instead

of a flat top, it is not necessary to put V grooves in the

bottom of the washer, but it may be left flat on the bottom

and rest directly on the flat part of the bed between the V's,

as shown in Fig. 3. It should be cut away adjacent to the

V's. as shown, so as not to touch them. The total thickness
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Oi the washer in this case should be such that when placed

on the bed beside the regular shoe, a straightedge laid across

their tops should touch both, as shown in Fig. 4, which is

a front elevation, C being the original shoe, while d is the

roiind washer.

Fig. 2 shows the extension handles that are put on in

place of the regular ball handles when the top slide is set

around very much, so as to avoid interference. These exten-

sion hanales are made of a composition casting for the shank,

bored out to fit the end of the feed-screw, split and closed

with a pinching screw, while the cross handle is made of

Bessemer wire bent to shape and soft-soldered in. This makes

a good enough job for a handle that will only be used at com-

paratively long intervals.

* * *

PERTINENT POINTS ON JIG AND FIXTURE
DESIGN
Bj- T. COVEY

1 read with considerable interest the article on the above

subject by Mr. C. Nosrac, in tlie August number of M-\chin-

EKY. In fact. I am always interested in articles of that na-

ture, and being a mechanic myself, I have some ideas of my
own on the subject. I do not agree with Mr. Nosrac's idea of

a correct design for jig bushings, though I will say that they

might be permissible for the very small sizes.

He states that "the length of a bushing should be sufficient

to support the drill on each side regardless of the fluting,"

and in his diagram designates the length of the drill bearing

to be equal to the lead of the spiral of the drill. The angle

of spirals of drills varies from IS degrees to 35 degrees. The
Cleveland Twist Drill Co. has adopted, after exhaustive ex-

periments, an angle of 27 1/2 degrees as the most satisfactory

for all classes of work. This angle makes the spiral groove of

all drills start at the point with a pitch equal to six diameters

of the drill; hence, according to Mr. Nosrac's standard, a

bushing for a one-inch drill should be six inches long.

He also states that "the lower end of the bushing should

stop about the same distance above the work as the diameter

of the drill." Now as I look at it, the object of clearance be-

tween the bushing and the work Is to prevent the chips from

wedging between the bushing and the work and thereby

springing the jig or wedging the work fast, so that it is diffi-

cult to remove it from the jig. I think that 1 16 inch on the

smaller sizes, varying to 3/16 inch on the larger sizes, is

ample to overcome this difficulty. I know of some designers

who advocate placing the bushing as close to the work as pos-

sible without interference and thereb.v force the chips up

through the bushing, but I think that is a poor plan.

He says further that "the heads of the bushings should be

large enough to prevent the operator from starting the drill

on the outside of the bushing instead of on the inside." In my
opinion, an operator that would do that should be classed

with one that would run a drill through the drill press table,

or the spindle of the lathe—such a person should be imme-
diately discharged. The heads of the bushings should be

made as small as is consistent, leaving sufficient shoulder to

locate the bushing properly, and in the case of fixed bushings

the shoulder may be dispensed with entirely, as a matter of

economy in stock and manufacture. The radius at the en-

trance of the hole should never exceed 1/32 of an inch be-

cause a larger radius decreases the length of the bushing
acting as a guide, and makes it difficult work to locate the

drill over the hole when the jig is fixed to the drill table, or

base, or is too large to float into position. The lower end of

the bushing should have very little or no radius at all so as to

prevent the chips from drawing in between the drill and the

bushing.

Mr. Nosrac also shows the lower end of the bushing slightly

tapered to drive easily thereby, suggesting that the bushing
should be considerably larger than the hole in which it is

placed. From one-quarter to one-half thousandth of an inch

larger than the hole is ample: more than this is liable to de-

crease the size of the hole and make it necessary to lap it out
again, or to place a strain on the jig and impair its accuracy.

If the corner is rounded just enough to prevent shearing the

hole, and the bushing driven reasonably carefully no difficulty

will be encountered. In his diagram he shows a long bushing

with the diameter of the hole increased at the top "to prevent

the drill binding on account of excessive bearing." All stand-

ard makes of twist drills are made with longitudinal clearance,

which is obtained by decreasing the diameter from the point

to the shank varying from 0.0005 to 0.0015 per Inch, thereby

automatically obtaining the desired clearance. It relief from

the excessive bearing was considered desirable, the place to

put it, from a mechanical standpoint, would be in the center

of the bushing thus giving the drill the benefit of a more

rigid guiding.
* * *

CONE-BELT SHIFTER
By ALVIN C. BBNNER'

In operating large lathes having cone drives and driven by

wide belts which are drawn tight, it is a difficult task to shift

the belt from one cone to the other. We had this trouble in

our shops, so I thought out a scheme for shifting the belt with

greater ease and rapidity.

On one of our 30-inch three-cone engine lathes driven by a

4-inch belt we had to shift the belt onto the largest cone to

Machi7ierl/.y. Y.

Fig. 1. Details of Cone-belt Shifter

get the desired cutting speed. When changing the speed

from the larger to a smaller cone, the belt being drawn tight,

made it difficult to shift. The belt could not be shifted by

hand, so it was necessary for the operator to climb up on

the lathe or use a long pole to shift it. To eliminate this

difficult and slow operation, I devised the -belt shifter shown
in Fig. 2.

Taking a piece of I14 by 14 inch flat machine steel 24 Inches

long and bending this to a circular shape, as shown in Fig. 1,

I drilled a %-inch hole in one end and then drove in a piece

.Vac-/</"t-ry..V. r.

Fig, 2. View sho-wTng Cone-belt Shifter in Position

of machine steel about 3 inches long. Through one end of

the %-inch rod I inserted a piece of %-inch rod about 3 inches

long, bending it slightly on the end, as shown. The circular

strip was then attached to a piece of flat machine steel, cut

to the required length, by a 5/16-inch stud. This strip was
then fastened to the countershaft block with two lag-screws.

The other details of the shitter are clearly shown in Fig. 2,

and will not require further explanation.

.\(Ulru .Vurora. Tnd.
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DIB WITH AUTOMATIC STOP FOR BLANKING
WASHERS

The following description of an automatic stop which is used

successfully in blanking washers, three at a time, may be of

interest to some of the readers of Machinery. The die shown
in Figs. 1 and 2 was made similar to an ordinary die, but was

held to the die bolster by means of four fillister-head screws,

and four dowel pins, instead of being held in a bolster which

is grooved, and the die set into It. Holding the die in this

manner obviated the necessity of planing an angle on the edge

of the die, and also held the die satisfactorily. As the way the

die is made and held is clearly shown in Figs. 1 and 2, it will

not be necessary to give any further explanation regarding it,

so we can turn our attention to the stop, which is the main
feature of this design. The two brackets A are made of cast

iron, and passing through them is a rod C to which the stop is

attached by a split knuckle D, this knuckle being held to the

rod C by means of the cap-screw K. Two washers E are fas-

tened to each end of the rod on the outside of the brackets, to

obviate any longitudinal movement, but allowing it to rotate

easily In the bracket A. The stop can be adjusted through the
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Fig. 1. Plan View sho\^ng ho^v Three Washers are blanked with
One Stroke of the Press

knuckle D by means of the adjusting nuts F. The manner in

which this stop operates is as follows:

As the ram of the press ascends, the block H (Fig 2) which

Is fastened to the ram, as show'n, and has a longitudinal slot

in it, raises the pin G, which is driven through the rod C. As
this pin is lifted it rotates the rod C and consequently raises

the stop against the tension of spring I. When the stop is

raised, the feed-rolls force the stock through the die, but the

ratchet is so set that the stop drops before the stock has been

fed the required distance. The feed used is the ordinary

ratchet feed and is set so that it feeds 1/16 Inch further than

the required distance to compensate for any slip, such as

often takes place in ratchet feeds which are used for punch

and die work. By referring to Fig. 1 it can be seen that

three washers are punched out with each stroke of the press,

and as the press was operated successfully at 90 strokes per

minute, it can be seen that this gave a large output in a day.

Philadelphia, Pa. Charles W. Dorricott

FOREMEN I HAVE WORKED FOR
A man who has worked in twenty-five states naturally meets

a great many men of various types whose skill or experience

has entitled them to a foremost position.

My first boss certainly had his troubles. There were about

16 boys ranging from fourteen to twenty years of age in the

shop, and he had his work cut out for him to produce results.

This he accomplished without being harsh with us. He just

had the knack of getting along and also of helping others. I

might say that at the present time George is superintendent
of a large plant in the East, so I guess he still has the knack
of getting along with the boys.

The remark of a lawyer in regard to the temper of one
of the judges would just suit my next boss. He was the

most even tempered man I ever saw. He was mad all the

time. Whether the sun shone or it rained, he was always the

same. It made no difference to him. We paid no attention

to him and did as little as we possibly could to hold our
jobs.

A man of ability could write a book on what happened at

one place I worked in. It happened that the previous foreman
—a man well-liked—had been discharged, and a Russian Jew
replaced him. This man was hired just for the purpose of driv-

ing us, and being, in the language of the trade, "a bunch of

boomers," we would not drive at all. We were all single—it was
a small town which none of us liked—spring had arrived

and most of us had worked from coast to coast and all were

anxious to be on their way again. Tbe only reason we did

not strike was because we thought we could have more fun

there than in any other place we knew of, and I think we
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Fig. 2. Side Elevation showing how Automatic Stop la

attached and operated

succeeded. We slowed down our machines, did poor work,

loafed half the time, and if a man was fired he cussed the

foreman. The foreman had to take it because he knew if he

resisted, he had to "lick" the gang. When one man was dis-

charged the next man would be just as bad, so the foreman

brought in a revolver with him one day and left it in his coat

pocket over his desk, from which one of the men took it. The

foreman asked one of the boys if he had seen anyone near his

coat, that he had lost some valuable documents which he had

in his coat. The boy told us, and the next day one of the

men hung a glass revolver above his desk, with the sign "Val-

uable documents have been found." I never heard any more

about this, as I left, and when I quit things were jii^t as bad

as ever.

Another foreman with whom I worked was the man who
thought everything might come in handy some day. He had

the floor and the benches piled up with scrap iron w'hich w-as

of no earthly use except to be in the way. If he found a horse-

shoe in the yard he brought it in saying that it might come

in handy some day.

I think the meanest foreman a man could work for is the

one who is incompetent and who makes lots of mistakes and

gives wrong orders and then blames the man or men for the

mistakes. I think most men have met this kind of a fore-

man, and if a person started a contest for the meanest man
he would have first place. Friendship usually puts him in this

position and the men have to suffer until the company wakes

up.
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I worked for one man who was stuck on his job and he was
afraid he would lose it. He let us all know what a swell Job

he had and how many would like to have it. This kind of a

man seldom has the best class of men working for him as he

feels that in keeping a good man any length of time he will

get his position, so he finds some means of dispensing with

his services.

I might also mention the foreman who listens to tattling.

The truth is that a man who tattles on his fellow workmen
to the foreman usually tells on the foreman to the man higher

up, so that the foreman who encourages tattling as a rule digs

his own grave.

My experience has been that the best foreman tor both men
and company is the one who has a standard of work both in

quality and quantity, insists on having a high standard and

also insists, in return, that his men be well paid. This man
has little to say during working hours except about business

matters; he shows no partiality, never looks for trouble and

keeps only the men who are good men in their particular line

of work, and above all, is a competent man himself. With

such a man the men and company are sure to be satisfied.

K. P. C.

A MOTOR CAR REPAIR JOB
Motor car repairing has brought us face to face with much

that is novel and interesting, not to say a little perplexing,

inasmuch as most of such work is double-tagged "rush," and

expedients have {o be employed that would be unnecessary if

the work were allowed to take its regular turn. To the

credit of machinists in general and for the benefit of car

owners, who, by the way, are wont to discover that everything

associated with the automobile has a special "high" price af-

fixed to it, be it said that they take hold of such work with a

zest that goes a long way toward a reasonable repair bill.

All of which leads

up to a job we did

on the rear axle

housings of a ma-

chine of the well-

known Jackson
make.

During a win-

ter's overhauling at

a garage, the spiral

roller bearings used

on the axle had

been removed and,

in replacing, they

had not been fas-

tened in securely,

thus permitting

them to "work" un-

til the housing was
worn 1/16 inch on

the top. It was pro-

posed to bore it out

and put in a sleeve

that would obviate

lost motion. Now
this boring was
really more formid-

able than its tell-

ing would imply,

because of the

brake and guard supports that were riveted to the housing as

shown in Fig. 1. This construction dissipated any hope of get-

ting a steadyrest within a foot of the end, so we turned to the

drill press for assistance and, finding it easier than we ex-

pected, soon had a cut going.

Fig. 1 shows how the housings were clamped and bored.

The rear axle was strapped lightly to the base of the drill

press until it was brought directly under the spindle, and
then fastened securely. At the end of the space occupied by
the roller cage was a collar R (see Fig. 2), with a Hi inch

hole which centered the boring-bar at the lower end and con-

Pig. 1. Ho^v Rear Axle was set up to bore
the Housing

centric with the original hole. A piece of l',4 inch shafting
was used as a boring-bar. To guide the upper end, a piece
of cast iron V was bored, making it a sliding fit on the bar,

and recessed to fit snugly over the end of the housing. Fig.

2 shows this cap C as well as the lower collar R in position
for taking a cut when C is lowered into place.

To offset any lack of alignment in the machine, spindle
and chuck, and also any error in setting, the boring-bar was
made in sections. This "universal joint" consisted of a short
piece of % inch stock D, set in a 13/16 inch recess in the
boring-bar B and connected by a % inch pin P. The % inch

^S2^sa

; -SURFACE TO
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Fig. 2, Details of the Boring-bar and Method of Locating the
Boi-ing-bar in the Housing

hole was slotted sideways to allow for a certain amount of

lateral movement should that be necessary from any lack of
alignment.

Two cuts down the inside of the housing produced a per-

fectly round and straight hole. A piece of Shelby tubing ma-
chined inside and out was driven into the casing, which re-

stored the rollers to their former position in contact with the
axle. Before driving in for good, the usual diagonal slot was
cut in the sleeve. Donald A. Hampso.n

Middletown, N. Y.

AN EFFICIENT FIXTURE FOR DRILUNG
LEVERS

In no branch of machine design can the draftsman exercise
more ingenuity than in the design of jigs and fixtures, and
the closer his acquaintance w-ith practical machine-tool pro-

cesses, the more successful he will be.

It is not always easy to determine the diflerence between a
fixture and a jig, and in many cases their functions seem to

overlap so far, that they must be considered as combinations.
Broadly considered, a fixture is attached to, and is worked in

conjunction with, a regular machine tool, while a jig is a de-

vice for holding a part of a machine to be operated upon,
but which is not attached to the machine tool. Both have for

their object the cheapening of production and the securing of

greater accuracy of product.

The apparatus herewith described could be termed a jig, be-

cause it holds a lever to be subjected to the operation of

drilling, and it might also be described as a fixture, with
propriety, because it is bolted to the table of a drill press.

The levers to be drilled are of such a shape that it would be
hopeless to try to attain accuracy and speed without the em-
ployment of this fixture, and as similar shapes are often en-

countered in machine construction, a close study of the tool

cannot be otherwise than profitable to those who have to pro-

duce results. The lever to be drilled. Fig. 1, consists of a
long central hub C, from the ends of which the journals that

form the fulcrums, project. These journals govern the posi-

tions of all the other machined parts upon them. The pressure
screw A transfers its action to other parts of the machine by
means of its semi-globular point, and therefore its position

need only be approximately correct, but the end B, being linked

to accurately machined parts of the machine, must have the
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center line of its hole exactly parallel with the center line

which passes through the journals. Any deviation from cor-

rectness would not only add greatly to the cost of assembling,

but would also destroy the accurate and smooth action of this

joint. The problem is therefore narrowed down to the drill-

ing of two holes, one of which may be approximately parallel

with the plane in which the center line of the journal lies.

Fig. 1. Lever to be drilled

and the other of which must be parallel with the journal axis.

As the levers come to the drill press with the journals

accurately machined, it is evident that this part of the lever

is the proper point by which to support it. Necessarily the

supports for the journals have to be parallel with the center

line of the spindle of the drill press, and they have to be

adjustable in that line in order to accommodate all the dif-

ferent sizes of levers. By the adoption of this simple and

efficient fixture all the sizes may be drilled.

To accomplish this, a kneeplate C (Fig. 2) is provided

whose base and vertical face are carefully machined at right

angles with each other. The vertical limb of the kneeplate

is made long enough to accommodate the largest of the

levers, and is provided with a slot extending almost its entire

length, for the accommodation of the supports for the jour-

nals. The supports consist of V-blocks whose sides subtend

an angle of 90 degrees, and which are provided with projec-

tions entering into the vertical slot in the kneeplate, thus in-

suring at all times the parallelism of the V-blocks with the

center line of the drill press spindle. A cap D, hinged to

each V-block and fastened by a hinged bolt, secures the jour-

nals in the V-block and gives them the usual "three point"

support as is shown in Figs. 2 and 3. As the levers project

from the V-blocks from four to twelve inches, It is evident

that a support E, shown in Fig. 3, has to be provided between

the lever an^ the drill press table. This support must be

adjustable by hand, and bear against the lever at three

points around the hole to be drilled, so as to accommodate
itself to any roughness or discrepancy in the lever casting.

The smallest lever has a % inch hole through a % inch

boss and the largest lever has a hole 1% inch in diameter in

a boss which measures 2% inches. As the hole in the sup-

port has to be slightly larger than the hole in the lever, so

as to clear the drill, the hole in the largest support is made
1% inch, and as the boss of the smallest lever is only %
of an inch, the largest support could not be used for the

smallest lever, but one support is used for two sizes.

Figs. 2 and 3 show the construction of the supports. The

foot F into which all the supports fit is a casting with a ma-

chined base, which sits loosely upon the drill-press table, its up-

per end being tapped for a 1 inch gas pipe. The supports E con-

sist of pieces of gas pipe, fitting loosely into the foot so that

they can be turned easily by hand. The upper end of the

pipe is cut away so as to leave only four strips spaced at equal

distances, which are bent to enclose the cast-iron cap G
loosely. This cap is semi-spherical on the under-side, so that

it may accommodate Itself easily to the boss which is to be

drilled. The flange around the edge of the spherical base

which is enclosed by the bent strips of the pipe, serves to keep

the pipe and cap together. The top surface of the cap is pro-

vided with three radial ribs which bear against the under sur-

face of the boss on the lever.

A stand H is bolted to the table of the drill press, its

upper end terminating in a boss into which hardened inter-

changeable guide bushings for the drills are inserted. These
bushings are all of the same outside diameter with holes bored

to correspond to the size of the drills used. There is a screw L
under the guide bushing by which the location of the boss to

be drilled can be regulated horizontally, so that all the holes

will be drilled centrally in the boss. As no great accuracy Is

required in the location of the hole for the pressure screw in

the opposite arm of the lever, the pattern is provided with a

countersink where the hole is to be drilled, the latter operation

being performed when the lever is taken out of the fixture.

A sample of each size of the levers is always kept on hand

and when a lot of any particular size is to be drilled the proper

sample is selected and by means of it the necessary adjust-

ments of the fixture are made.

By means of the thumb-nuts M on the hinged bolts attached

to the V-blocks the levers can be fastened into and taken out

of the fixture without the use of a wrench. After the fixture

has been properly adjusted and fastened to the table of the

drill press by the foreman, an apprentice can turn out large

quantities of very accurate work, and, at the same time, the

breaking of drills is reduced to a minimum.
The lever shown in Fig. 1 is right-hand and the one fastened

in the fixture. Figs. 2 and 3, is left-hand. The fixture is so

///////////Z
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Fig. 2. Plan View of Fixture used in Drilling the L«ver shown in Fig. 1. Fig. 3.

Front Elevation of Drilling Fixture showing Method of Supporting the Levers

arranged that it will take both right- and left-hand levers.

When left-hand levers are to be drilled, the kneeplate is fas-

tened to the left of the drill press spindle, and when right-hand

levers are drilled it is fastened on the right side.

When it is considered that there are twelve different sizes

of levers and a right- and a left-one of each size, or twenty-

four different pieces in all, and that a single fixture with

twelve guide bushings and six pipe supports is all which is re-

quired to produce accurate work in large quantities, and by

the cheapest kind of labor, the design of this fixture must rank

as a very successful achievement. Charles C. Klein

Fox Chase, Philadelphia.



Octobt^-r. 1910 MACHINERY 133

PNEUMATIC TOOLHOLDER FOR TIRE TURNING
With the advent of highspeed steel tools and powerful

lathes for turning car wheels, the changing of the tools for

each tire and each cut became a laborious and also a very

difficult operation. When we consider that the tools have to

be changed three times for each tire, and that it takes a

short time to complete the turning operation, it is obvious

that the amount of time and energy required to change and

clamp the tools is enormous. To obviate this laborious and

difficult work of clamping, the pneumatic toolholder sho^Ti in

the accompanying illustration was designed. The pneumatic

toolhokler shown was used on a John Bertram 3G-inch car-

andtruck-wheel lathe. Forty pounds air pressure is carried
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Pneumatic Toolholder used on John Bertram Car-aud-tiuck-wheel Lathe

throughout the shop and this, in connection with the leverages

in the toolholder, was found sufficient to hold the tools rigidly.

Selected brands of 3 by 1 1/2 inch high-speed steel tools were

used and a surface speed of 17 feet per minute for rough

turning, with a cut 1/2 inch deep, and 1, 2 inch feed per revolu-

tion. Formerly it was necessary to have two men on one

lathe. Now it is possible for one man to operate the machine,

as the necessary setting and clamping of the tools may be

accomplished with ease and almost instantaneously. This

holder has been successfully used for six months and has been

found so efficient that all the tire lathes have been equipped

with similar devices.

Cax.\diax Pacific Railway Appbentice

CONVERTING A SIX-INCH VERNIER INTO A
HEIGHT GAGE

Anyone having a six-inch vernier can, at small expense,

convert it into a height gage, by making the additional parts

shown in Pig. 1.

The outer jaw of the vernier must be ground square with

the outer edge of the scale. The slot in the base is then cut
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deep enough so that the measurement from the bottom of the
base to the inside of the jaw will be % inch, plus allowance to

be left for grind-

ing, after the base

has been hardened
(see Fig. 2). Care
must be taken in

grinding to get the

bottom and sides

of the slot parallel

and square with
the bottom of the

base. The slot
should be w- i d e

enough to permit
the solid jaw of

the vernier to slide

freely without side

play. The jaw is

then locked to the

bottom of the slot

by the eccentric

c
J

^
1

^^ ^f\

3

K
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i
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Fig 2, A Sis inch Vernier converted into a
Heit^ht Gage by using: the Additional Parts shown
in Fig. 1

binding stud, and the adjustable jaw clamped to the movable

jaw of the vernier as shown in Fig. 2, when the gage is

then ready for use. W. C. Burz

Xew Britain, Conn.

A SETTING-UP TIP FOR SCREW MACHINES
In setting up liand screw machines and turret lathes, to

obtain the desired length of the finished piece the operator

usually keeps cutting off, measuring and adjusting until he

arrives at the correct length; or, perhaps, he has a sample of

the work to be produced. In this case he places one end of

the sample against the cut-off tool and pushes the stop .-1

against the other end, and then locks the carriage. See Fig. 1.

In the majority of shops, especially where most of the work

is done from blueprints, and samples cannot be obtained, the

first method described is in general use. The following

method is my suggestion as an improvement: I would sug-

Jk,

Fig. 1

CUT-OFf TOOL

. NARROW SCALE ^ [
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1

1^1 I I
I
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I

I

I ' I

JJ>
Fig. 2

-CUT-OFF TOOL

STOP^

]\lacltint;r>/,\. V,

Fig. 1, Parts used for Converting a Six-inch Vemter into a Height Gage

Fig. 1. Using Sample of Work for Setting the Stop. Fig. 2. Using a
Narrow Hook-rule for Setting the Stop

gest the use of a narrow scale or "hook-rule," as it is com-

monly called. Most firms make this rule so that the hook

can be easily removed. Fig. 2 shows how the scale is applied

in measuring the length of the piece. One end is placed

against the stop in the turret and the other passes into the

spindle of the screw machine. The carriage is brought for-

ward and the stop pushes the scale forward until the proper

graduation is in line with the outer edge of the cut-off tool,

and the carriage locked to the bed.

The narrow scale can be used on all work above 1, 4 inch

diameter, but if the screw machine collet is removed from

the spindle, a wide flexible scale may be used instead. It

takes but a minute to loosen the chuck cap and remove the

collet, and this is done on most set-ups, anyway.

This method of setting up should be appreciated, as it saves

time, labor and material, for several pieces are usually made
too short when setting up by guesswork. Df.sigxer
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CUTTING A KBYWAY IN A SMALL HOLE
The actompanying illustration shows the tools which were

used in cutting a kej-way in a small hol«, which I hope will

interest some readers of Machinery. It can be seen from
the illustration that the hole in the work was Yz Inch in

diameter and the keyway % inch wide by 1/16 inch deep.

To accomplish this I took a piece of cold rolled steel B, %
inch in diameter by 3 inches long. In this a groove was cut

% inch wide and on an angle of five degrees as shown. A
piece of tool steel C was then made with an angle of five

Machinery,y. I'.

A Simple and Effective Device for Cutting a Small Keyway

degrees to correspond with the angle on the piece B, and then

the small chisel D was made fi-om tool steel. A small dowel

pin G was driven in the side of piece B to prevent it from

being forced into the hole while cutting the keyway, and on

the opposite side of the piece B a small headless screw U
was used, which prevented the gib from slipping when the

chisel was being driven on top of it. It can be seen that by

releasing the headless screw the gib C can be moved forward

a slight amount for each cut, and then the screw can be

tightened, thus preventing it from going any further than

the distance desired. Tbis device worked very satisfactor-

ily. Harrv M. Foster

Belvidere, 111.

LOCATING HIDDEN BOLT HOLES
In the August number of Machi.nery the writer described

several methods of locating hidden bolt holes. The accom-

panying illustration shows another method which many me-

chanics consider far superior to the ones previously men-

•TEMPLET

Machinery.X. Y.

Locating the Position of Hidden Holes by means of a Bent Templet

tioned. The way in which this method is employed is as fol-

lows :

Having obtained a piece of sheet metal of convenient width
and length, bend it over somewhat in the shape of the letter

U, with an opening sufl3cient to fit over the bracket in w-hich

the hole is to be located. Then take a piece of scrap which

will just fill this opening. Place them together and drill a

hole the proper size through the three sections as shown at A.

This will bring the two holes in the templet in line, and at

right angles to the flat surfaces. The templet is now placed

over the bracket in, the manner shown in the sketch and lo-

cated with a plug of the proper size which is fitted into the

tapped hole. "With the parts located in this manner the posi-

tion of the hole to be drilled through the bracket can easily be

scribed by means of the templet. H. E. Wood
Newark, N. J.

RADII OF CURVES
It is often necessary to find the radius of a large curve,

the center of which is not accessible, the curve being, for

example, a plate bent to partly cylindrical shape, a spherical

end plate, or a templet for a brick arch. There are several

ways of finding the radius, a common method being of taking

a straightedge or a piece of string of an convenient length,

placing it on the curve and measuring the height H (see

notation in illustration above the accompanying table) be-

tween the straightedge and the middle part of the curve.

T.\BLE OP RADII FOR GIVEN CHORDS AND HEIGHTS OF ARCS

Jlachinery,!f. F.

H
Inches
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3
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H
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H
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43
3()

30
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19
18
16
15
14
13
12
12

11

11

10
10
9

9

8
8

8 -

4

3
'

111
1

8i
9

li
9

"

7

8
8

10 4

2l
5ii

G

7 I

3
"

10 3

7 •

3i

9

34
1

'

24-
19-
16-

13
12-
10-

y

3
1

94
l"

9

8i
10
14

6*

7

2

10
64
3

94
7"

5

3

U
44

10"

8J
74
6'

5

4

H
Inches

L = 6 £eet L = 4 feet

84

8|
9

9i

9j
10

lOi
lOi
lOJ
11

Hi
114

111
12

12J
124
12 j
13m
13i
13ii

14

14i
144

14|
1."=

15i
154
151
16

Feet Inches Feet Inches

6 -
6-
6 -
6 -
6 -
6 -

10 I
84
6t'.

4.i

3H
1

5 - 11 i
9}!

8S
6ii
5}i

2"
1

4 - UA
4 - lOA

5 -
5-
5 -
5 —
5 —
5 -
5 —
5 —
5 -

4 -
4 -
4 -
4 -
4 -
4 -
4 -
4-
4 -
4 -
4 -
4 -
4 -
4 -

9'.

m
6J

r:

4||

3}S

1,^

The radius can now be found by laying out the chord and

the height on drawing paper, and, after having found the

radius by trial, measuring it directly on the paper. A more

accurate method is to calculate the radius from the formula:

IP+P
R =

2H
in which R = radius of curve or arc,

H ^= height of circular arc,

1 = one-half the chord.

This formula, in the same or slightly modified form, may
be found in any mechanical engineer's hand-book. The ac-

companying table is calculated by this formula, assuming
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the length of the chord lo be 6 or 4 feet, with a height H
varying from V4 to 16 inches. The body of the table gives

the corresponding radii in inches. A. Wind
Penn. Wolverhampton. England.

TURNING LONG SLENDER WORK
Turning long, slender work is a very difficult job on an

ordinary engine lathe, but it can he accomplished with com-
parative ease when the tools here shown are used. At Fig. 1

is shown the piece which is to be turned, and it will be seen
that the diameter is to be reduced from 0.1S7 inch to 0.096

inch for a distance of 3 11/16 inches. The die shown at Fig. 2

accomplished this in a satisfactory manner. This die is made
similar to an ordinary threading die, except that it is not
threaded, but is recessed as shown, the recess acting as a

holds the vertical shaft G to which the bevel gear is keyed. A
washer H is used at the lower end to prevent the bevel gears

from getting out of mesh. A guard / is fastened to the head

by two flat-head screws •/, as shown. This guard keeps the oil

and emery from flying around. It is obvious that when operat-

ing the lap, a slower speed will be necessary than when using

the buffing wheel. This lap will be found very satisfactory if

well made, and will be a valuable addition to any small shop.

Buffalo, N. Y. L. H. Georger

Fig. 1. Work before and after Turninif. Fig. 2. The Turning Die.
Toolholder in which the Die is held

Fig. 3.

guide for supporting the work while being turned. The die

is held in a piece of stock, Fig. 3, which, in turn, is held in the

toolpost of the lathe. The piece to be turned. Fig. 1, is held

in a chuck or collet held in the spindle of the lathe. The turn-

ing of the piece is accomplished as follows:

The die is inserted in the counterbored recess in the holder

shown and held with a small headless screw. Then the

holder Fig. 3 is set square with the faceplate of the lathe

and the hole in the die set concen-

trie with the piece to be turned by

bringing the tapered end gently up

against the flutes, allowing the spin-

dle to revolve, and taking a light

cut. The die and holder can then

be drawn back, and if found to be

cutting exactly right, the feed is

thrown in and a good supply of oil

used. After turning, if the piece is

found to be small at the end nearest

the chuck it is an Indication that

the die has been either set too high

or too low, or to one side. By ad- ^^——^^—^^^—^^
justing the die in the right direction

this can be remedied. Pieces 11 inches long, of small diam-

eter, have been successfully turned with this method, and al-

though they are sometimes liable to bend slightly in advance

of the die while turning, it will be found after cutting that

they are perfectly straight. M. H.

CONDUCTING A SUGGESTION DEPARTMENT
IN THE SHOP

Every progressive company should encourage among its em-

ployes the practice of making suggestions for improvements

in regard to their manufacturing methods, and at the same

time give them the advantage of such suggestions as may be

found helpful.

As many of the operators in every factory, by reason of their

close contact with the work, can suggest improvements in

methods and equipment or in some cases additions to the ma-

chinery and special tools, which would not occur to those not

having their peculiar opportunities, they should have the ad-

vantage of suggesting what they think in regard to such mat-

ters. The company should post circulars in various depart-

ments outlining the principles and plan of operation of a sug-

gestion department. A locked box should also be provided and

placed in an accessible position where the employes may de-

posit their suggestions. These suggestions should be written

out, and a carbon copy made of them, but the writer should

not sign his name, retaining the carbon copy as proof that he

was the originator of the suggestion. As often as convenient

these suggestions should be taken up by the judges and con-

sidered. Preferably there should be five judges, consisting of

the president of the company, he being president of the board,

general superintendent, master mechanic and any other two

oiBcers whom they may consider advisable to have as members
of the board. If these judges find any of the suggestions to be

of sufficient value to warrant their adoption, wholly or in part,

prize money should be distributed to those who have offered

the suggestions.

,1 E KEY E

Machirturi.y. Y

A COMBINATION HEAD FOR POLISHING
AND LAPPING

The accompanying illustration shows a head which will be

found very convenient in small shops for lapping and polishing

small parts. The manner in which this head is made is as

follows:

A spindle A as shown extends through the bearings and has

fastened to it a loose and a tight pulley. To the left of the en-

gi-aving is the arbor for holding the polishing brush or wheel,

and to the right is shown a metal lap. On the end of the

shaft A is keyed the bevel gear B, as shown, and this meshes
with the bevel gear C which is attached to the metal lap D by
means of the flat-head screws E. The bracket F, as shown.

Polishing and Lapping Head for Saiall Work

Suggestions for which prizes are to be given should be posted

where they may be seen by all concerned and the employe

who has offered the suggestion may present his carbon copy

and receive the prize to which he is entitled by the decision of

the judges. The following employes of the company should not

be allow-ed to participate in offering suggestions: The super-

intendent, foremen, mechanical, electrical and civil engineers,

draftsmen, and others who may be employed in designing or

having other executive positions throughout the works. Only

those who have no other means of offering suggestions, and

have no other opportunity for testing their original ideas

should be allowed to participate. This in many cases will be

found an incentive to the men and draw out some ideas that

might be of special value to the company in regard to their

manufacturing methods. Aethuk Z. Wolgamot
Peoria, 111.

IMPROVED HYDRAULIC CYLINDER LINER
In reading the August number of Machixery, I was very

much interested in the impioved hydraulic cylinder liner which
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was described by Mr. Brownstein. I think it is a step in ad-

vance of the old-style method which he described in Fig. 2, but

why not take a few steps further? I apprehend that there is a

chance of the improved packing blowing out. In fact, I have

seen that type of packing blow out when it was put in by a

careless workman, and as I have had considerable experience

in this line, I would suggest that the method shown in the

accompanying illustration be used, as I have found it to work

very satisfactorily. It will readily be seen that this design if

not making any countersink whatever; placing the drill in

the chuck or holder, as the case may be, and centering the

drill as near as possible. Then select a lathe tool that is square

across the back end and place it in the toolpost so that it

will clear the end of the work and be in such position that

when fed forward it will bear against the lip of the drill

until it appears to be central. Then start the lathe; teed the

drill in a little, as is necessary to get the central position,

back the tool away from the drill and if it is central proceed

to drill the hole; if not repeat the operation again. This

procedure is followed until the drill begins to cut to the full

size. After a little practice this method can be used unless

the drill is very small or in case the work projects so far from

the chuck that it has a tendency to spring.

Webber, Kan. J. N- Ba(;let

^achiiicri/.X. V.

Method of Inseiting Packing so that it cannot blow out

properly fitted will not admit of the packing blowing out. In

fact, the packing is so hemmed in that even if it was not fitted

with extreme care, it w-ould seldom give any trouble. In this

case, it is advisable to use sheet lead instead of copper, as it

lessens the expense. This can be used satisfactorily when a

design of this description is adopted.

It will be noticed in the engraving that the cap is ribbed,

thus saving metal. All that is required is just enough metal to

overcome the strain plus a certain factor of safety. After that

all the surplus metal put in a casting is waste.

Newark, N. J. H. E. AVood

STUFFING-BOX CONNECTION FOR SMALL
PIPES

The accompanying illustration shows a method for connect-

ing small pipes which was found very satisfactory. The

stuffingbox A has a hole drilled through it which should

preferably be reamed. It is then tapped in each end to fit the

VViV VV.^v.

"/" '''""'k^.T

, i4"PIPE

'2

Xachlverii. .y.Y.

A Simple and Eflfective Connection for SmaU Pipes

glands B. At the front end of these glands a lead strip C is

wound around the pipe so that when the glands are screwed

up tight they compress this lead, thus making a steam- or

water-tight joint. Where the space is limited, the glands can

be made without a head, being flush with the ends of the part

A. and two small holes drilled in the end of them so that they

may be tightened by a spanner, thus reducing the length of

the stuffing-box, which is sometimes necessary.

Buffalo, N. Y. Charles Weslow

STARTING A DRILL IN THE LATHE
In boring holes in work which is held in a chuck, it often

happens that the hole must go through solid stock, conse-

quent'y the greater part of the stock must be removed with a

drill held In a suitable holder In the tailstock or in a

chuck. In most cases it Is the practice of nearly every one

to make a countersink in the work with a tool held in the

toolpost, which is commonly called a centering tool. This

gives the drill a chance to start and keeps it concentric with

the work. This method involves very accurate grinding and

locating of the tool, and, except in certain cases, it is unneces-

sary. I have foimd that a very quick and accurate method of

centering the drill in the work, is to face the work off square.

THE DRAFTSMAN

-

^'^^^^%\

^^B:^
fi^Bff

t^lf©

Who 15 it, that has scratched his head almost bare, -

Wears high priced clOdra(')Qncl a learned air.

And who lolls around in a low edby cha.ir:?

The d raftsman

.

Wtic ibit that sure must be wonderous wise.

And for a few plunKs.onthe blinK put hie eyes,

And whom it behooves a newjobto devise- ?

Trie draftsman

Who IS it when someone or other get& hurt,

tXwat) said that agirderupthere, did not girt }

Who is it that forthwith eats two pecKs of dirb?
The draftsman.

NX/ho i5it that worKs liKeaaon of a gur\_

Then hea-nshisBosbsayWell IVE got thatjob done.

And say full Gol Darn it', pleaae hustlethis one?

'

The draftsman .

Cast nickel-bronze gears are, according to Castings, em-

ployed in certain cases in which cast-iron gears have not the

necessary strength and toughness, and cast-steel gears are

unsatisfactory on account of their lack of uniformity. The

alloy for these gears consists of 86 per cent of copper, 10 per

cent of tin, 3 per cent of nickel, and 1 per cent of 5 per cent

phosphor-tin. The nickel is melted with about 2.j per cent

of the copper, after which the rest of the copper is added.

Then the tin is added, and {irally the phosphor-tin, the mix-

ture being well stirred.

* * *

The Cunard steamer MauretanUi made the western passage

over the Atlantic on the short course of 2780 knots in four

days, ten hours, and forty-one minutes, arriving in New York

September 15. This record is ten minutes less than the

Mauretania's best previous record.



NEW MACHINERY AND TOOLS

A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP
Comprising the description and illustration of new designs and improvements in American metal-working machinery and

tools, published without expense to the manufacturer, and forming the most complete
record of ne'W tool developments for the previous month.

CINCINNATI UNIVERSAL GRINDING MACHINE
The universal grintiing niachiue, front and rear views of

which are shown in Figs. 1 and 2, respectively, is the product

of the Cincinnati Grinder Co., Cincinnati, O. This machine

is adapted to the grinding of c.vlindrical worlc (either straight

Figr. 1. tjniversal Grmder built by the Cincimiati Grinder Co

or taper), chuclc and faceplate work (either Internal or ex-

ternal), and, in addition, it can also be used to advantage for

grinding gages, dies, jigs and fixtures and other miscellaneous

work found in the average shop and manufacturing plant.

This grinder is fitted with speed and feed boxes that enable

the operator to obtain instantly, from a central position in

front of the machine, any speed or feed with which the machine

is provided, thus eliminating overhead cone pulleys and me-

chanical speed-changing devices. The entire overhead works

required for driving this machine con-

sists of a drum and a single shaft

carrying four pulleys; the headstock

has only one pulley for both live- and

dead-center grinding. The table has a

variable tarry at points of reversal, and

the wheel is provided with an auto-

matic cross-feed and a positive stop

for use in the production of duplicate

diameters.

The feeds and speeds of the table and

work-spindle are regulated by the two

speed change boxes shown attached to

the rear of the machine in Fig. 2, the

one to the right being for the table

feed, while the one to the left regu-

lates the work speed. The drive is

through the upper pulley to the right,

which is mounted on a shaft that

transmits power to both speed boxes.

The different feed and speed changes

are controlled by the small pilot

wheels shown at the right and left

sides of the machine in Fig. 1. These
wheels are mounted on shafts which pass through the bed

and on the ends of which are pinions meshing with rack teeth

change gears are attached. One of these connecting shafts is

clearly shown in Fig. 2, while Fig. 3 shows a sectional view

of the speed-change box through which the overhead drum
for the headstock spindle is driven. This illustration shows
clearly how the speed changes are obtained by shifting the

diving key by means of the rack-and-pinion movement re-

ferred to. It will be seen that by this arrangement, the

work speeds and table feeds are entirely independent,

thus making it possible to use the correct table feed tor a

given woi'k speed. A single lever, con-

venient to the operator, furnishes means

for instantly starting or stopping the ro-

tation of the work and the travel of the

table in conjunction with each other.

The wheel-stand slide, which is mounted

upon long and wide ways, is so arranged

as to preclude the possibility of any jump-

ing or sticking action or of lifting under

heavy cuts. This slide swivels and it has

a graduated base. The transverse move-

ment is controlled and adjusted by a hand-

wheel on the front of the machine, which

is graduated to read in thousandths of an

inch on the diameter of the work. A finer

hand-feed, graduated to read in quarter

thousandths on the work diameter, is

available by locking the automatic cross-

feed and turning the thumb-wheel to ob-

tain the adjustment required. The wheel-

stand is amply proportioned to resist the

most severe service, and it is rigidly sup-

ported by a pedestal which is cast integral

with the base and extends to the floor. The wheel spindle

runs in phosphor-bronze boxes that are provided with means

of compensating tor wear. It is made of carbon steel and is

hardened, ground and lapped.

The automatic cross-feed covers a range varying from 0.00025

Fig. 2. Rear Vie-w of Grinder showing tlie Feed and Speed Boxes

inch to 0.005 inch at each reversal of the table, thus giving

feed changes fine enough for producing a high finish on deli-

cut in the sliding members to which the diving keys of the cate work and coarse enough for the rapid removal of stock
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on heavier parts. This feed can be set, of course, to auto-

matically disengage when the work has been reduced to the

required size, and it is regulated by the simple turning of a

thumb-wheel that is conveniently located.

The table has a reciprocating motion on the ways of the

main base casting that is controlled by adjustable dogs operat-

ing against a reversing lever which actuates a clutch of the

load-and-fire type contained in the automatic feed-plate. The
latter is a complete unit that is bolted to the front of the ma-

Fig. 3. Sectional View of One of the Speed Boxes

chine so as to be readily removed at any time. As before

stated the table travel is entirely independent of the work
speeds or the speed of the wheel, which permits traversing

the work at each revolution a distance equal to the full width

of the wheel face—a desirable feature when removing stock

rapidly. The swivel table, which is mounted on the sliding

table, pivots on a large, hardened and ground central stud.

The swivel table can be set at an angle with the ways when
grinding tapering work. It is graduated to read in degrees

and taper in inches per foot. The adjustment is made by rack

and pinion at the right end of the table, and the direct reading

scales indicate its position. When it is necessary to move the

are clearly shown in the engraving referred to. The spindle
is hollow, hardened, ground and lapped and runs in bronze
boxes which are provided with means for taking up wear. The
work is revolved through gearing when grinding on dead
centers, which transmits motion from the single pulley to the

faceplate. When it is desired to grind on live centers, the
pulley is locked to the spindle. The headstock is kept in

alignment by the use of an inverted V of the lathe type, which
is depressed so that it does not project above the table surface

and thus interfere with the clamping of at-

tachments.

The footstock, which is shown in Fig. 5.

is kept in alignment on the table in a man-
ner identical to that of the headstock, and
it is also clamped in position by a sfud-bolt

which slides in a T-slot in the table. A dia-

mond holder which may be used for truing

the wheel without removing the work, is at

tached to the end of the footstock spindle as

shown. The spindle is hollow and it is bored

to the same taper as the spindle of the head-

stock. It is so designed as to be operated

by a handwheel or tiuick-acting spring, con-

trolled by a lever.

The base of this grinder has a three-point

bearing in order to compensate for any un-

eveness in the flooring and to maintain per-

fect alignment. It is of box section, thor-

oughly ribbed and braced so as to offer re-

sistance to torsional strains. The back-rests

furnished with these machines for support-

ing slender work, take up the reduction in

grinding, are rigid, capable of delicate ad-

justments, and are universal in their move-

ments. The construction of one of these

rests is shown in Fig. 6. The pump, the

drive for which is clearly shown in Fig. 2, is of the well-known

centrifugal type which revolves horizontally in a case im-

mersed at all times, thus obviating the necessity of priming.

ilachiiieri/,y.Y.
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Fig. 4. Sectional View of the Headstock

table through a greater distance than that covered by the

graduation marks, no special disconnection is necessary as the

adjusting device is so designed that it leaves the table fi-ee

to swivel through an arc limited only by the wheel-slide.

The headstock, a sectional view of which is shown in Pig. 4,

swivels, has a graduated base, and is locked to the swivel

table by means of a large stud-bolt sliding in a T-slot. This
bolt and the conically-ended screw by which it is tightened,

Fig. 5. The Footstock

The water tank is cast integral with the base, the arrangement

being such that the pump bearings do not come in contact

with the water. Water guards are provided which catch the

spray and waste water when wet grinding, and return it to

the settling tank and pump.

These machines are built in four sizes, the principal dimen-

sions of the No. 1 or smallest, and the No. 4 or largest, being

respectively, as follows: Swing over table, 10
-Ji and 13

inches; maximum distance between headstock and footstock

centers, overhung, 34 and 68 inches; number of work speeds,

10; range of work speeds, 2.5 to 28S, and 21 to 242 revolu

tions per minute; number of table feeds, 10 and 12; range of

table feeds, 6 to 66 inches and 6 to 90 inches; horsepower re-

quired for driving, from 2 to 4 and from 5 to 8; floor space re-

quired, 41 by 96 and 49 by 164 inches.

These grinders are manufactured on the unit system of con-

struction, which eliminates to an appreciable extent, individual

fitting and assembling and insures interchangeability of parts.

Plain bearings are scraped to master surface-plates and

straightedges; shaft bearings are ground and fitted with re-
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movable bushings which may be replaced when worn without

disturbing the alignment of the shafts, and all sliding sur-

faces and revolving parts are provided w'ith liberal and effi-

cient means of lubrication. The equipment includes one in-

Machi}iery.X. Y.

Fig. 6 The Back-rest

ternal grinding fixture, draw-in collet, one three-jawed com-

bination chuck, faceplate, two combination plain and universal

back-rests, center-rest, tooth-rest, two grinding wheels, a set

of dogs, water guards, and the necessary adjusting wrenches.

THE CALCULIGRAPH OR COLYER-NOYES
SLIDE-RULE

The device illustrated herewith is known as the "Calculi-

graph," and is intended to facilitate the tedious and time-con-

suming details in connection with mathematical work. This

instrument, like similar calculating devices, is based on the

well-known properties of logarithms. It consists of two parts,

namely a plate 12 by SVi inches, containing the necessary gradu-

ations, and a "bridge" which is shown on the plate in the illus-

tration. This bridge is also graduated and has a series of

parallel slots through which results are read directly from the

plate. Owing to the large size of the plate, and, consequently,

the coarseness of the graduations, a high degree of accuracy

in the results is obtained.

When using the "Calculigraph," the upper left-hand corner

of the bridge marked with number "10," is always kept in the
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Colyer-Noyes 36-inch Slide-rule

upper left-hand quarter-section of the plate, and the slots in

the bridge are kept parallel with the lines on the plate. By
observing these simple precautions, the operations of division,

multiplication and proportion may be readily effected with this

instrument.

When it is desired to multiply two numbers, the bridge is

moved on the plate to such a position that the multiplier lies

in tne slot immediately above the number "10" on the upper

left hand corner of the bridge; the number to be multiplied is

then found on the bridge, and immediately above it on the

plate will be the result of the multiplication.

For division the bridge is set so that the number upon it

corresponding to the divisor, lies immediately below the num-
ber "10" in the center of the plate; the number representing

the dividend is then found on the bridge, and in the slot Im-

mediately above it will be the quotient. As in all similar in-

struments, the position of the decimal point is not shown by

the "Calculigraph," but it is independently determined.

This instrument may be obtained from Kolesch & Co., 138

Fulton St., New York City.

DIAMOND HEAVY DISK GRINDER
The disk grinder shown herewith is particularly adapted

for grinding large and heavy work, such as automobile cases,

feet of motor frames, etc. This machine has a steel-bound

chuck and abrasive ring on cue end of the s;)indle, and a steel

disk tor emery disks on the other, so that it is adapted to

heavy grinding where considerable stock has to be removed,
and also for that class of work which can be finished to ad-

vantage with a disk. The table on the side of the machine

Diamond Machine Co.'s Disk Grinder

which has the disk, is an ordinary plain table, as this side is

not used for such heavy work as the other, and, therefore, a

man can hold the work against the disk without excessive

fatigue. The other side which has the large abrasive ring

wheel, is intended to remove the greater amount of stock and

do It more rapidly than the other. Therefore this side of the

machine has been equipped with a sliding table operated by a

hand lever. The work can be held in any jig, which can be

bolted to the T-sIots in the sliding table. The sliding table

is provided with a micrometer stop for the production- of du-

plicate parts. It is operated by a hand lever which is not

only used to bring the work up against the wheel, but also to

rock it back and forth over the face of the wheel, thus using

the entire surface. The wheel can be dressed quickly and

economically by fastening a wheel dresser on the sliding table-

top and then rocking the table back and forth over the face

of the wheel. The table is balanced by a proper size weight

which hangs out of the way below the table-supporting stud.

The entire construction of this machine is extremely mas-

sive and heavy. The spindle bearings are babbitted and ring

oiling. The studs which support the tables are of extra large

diameter. All the necessary wrenches, a cement press, and a

countershaft are provided with the machine.

The height from the base to the center of the spindle is 36

inches; diameter of the spindle in the bearings, 3 inches;

diameter of the disk, 30 inches; size of the emery ring, 22 by

17 by 21^ inches; size of plain table, 14 by 30=54 inches; size of

the sliding table, 8% by 12 inches; weight, crated for ship-

ment, 1500 pounds. This grinder is manufactured by the

Diamond Machine Co., Providence, R. I.



140 MACHINERY October, 1910

COMPOUND TABLE FOR COLBURN HEAVY-
DUTY DRILL PRESSES

In the department of New Machinery and Tools for July,

1910, we illustrated and described a heavy-duty drill press

built by the Colburn Machine Tool Co., of Franklin, Pa. This
company has just brought out a new attachment for this

machine, in. the shape of a compound table which has both

Fig. 1. Colbum Heavy-duty DriU Press with Compound Table

cross and longitudinal movements, contiolled by conveniently

located pilot wheels.

This table has a rapid movement, through a worm and rack,

of 20 inches longitudinally and 8 inches crosswise. The opera-

tor, when standing directly in front of the table as shown in

Fig. 1, can adjust it in either direction without moving out of

his positicn It should be explained that this is not an at-

inside the oil grooves, of 16 by 30 inches, and it contains two
large T-slots for the clamping of work. A large chip pan is

provided at each end and oil grooves run lengthwise at each

side. The design is such that all lubricant running into the

pan at the left end is drained back by means of a cored open-

ing through the table, to the chip pan nearest the tank. From
this pan the lubricant is conveyed, by means of a hose and

suitable connections, to a tank at the side of the machine so

that no matter how large a stream of lubricant is used, it all

drains back to the supply tank.

In Fig. 2 a detailed view of the table as it appears from the

front, is shown. It is evident from the illustrations that it

would be impossible for this table to spring, owing to the heavy

bracket or knee underneath and the additional support re-

ceived from the elevating screw. When the compound table

is used, the maximum distance between its top and the end

of the spindle is 28 inches, which is 6 inches less than when
the regular table is employed.

DIAMOND NO. 3 MOTOR-DRIVEN POLISHER
The Diamond Machine Co., Providence, R. I., has recently

redesigned its No. 3 motor-driven polisher, shown in the ac-

companying engraving, with reference to the following points:

Fig. 2. Front View of the Compound Table

tachment to the regular table, but a special knee and table

that is furnished only when so ordered.

The platen of the compound table has a working surface.

Motor-driven Polisher ^vith Cooling Arrangement for the Motor

First, to make the machine self-cooling, and second, to allow

it to be operated without opening the door in the column.

The first feature has been obtained by placing a fan on the

spindle of the machine close to the armature on the outer side

of the commutator, and by placing inlets and outlets on the

ends of the motor frame. By this means, when the machine

is in motion, the fan is constantly drawing cool air through

the parts of the motor which ordinarily heat up, and dis-

charging it outside of the machine. The inlet may be con-

nected with the outside air or any place from which clean

air can be obtained. The discharge may be carried to a

dust collector or discharged any place where the dust is not

objectionable.

An electrically-driven polisher or grinder requires that the

products of grinding or polishing be kept from the electrical

parts as much as possible. In order to do this it is necessary

to use an enclosed motor. When the motor is developing a

good deal of power, the entire machine necessarily becomes

very hot. This undesirable condition is entirely prevented by

this arrangement of the fan, together with the inlet and outlet

device. This machine is rated at 10 horsepower, and under

actual service, for short intervals, it has produced double this
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power; as the motor is kept cool it will develop as much power
as a like motor entirely open. In previous machines it has

been necessary to get inside the column to threw the switch

and also to get at the regulator. In this machine a lever

projects on each side which can be thiown by the operator's

foot thus throwing off the switch. A lever is also provided

(not shown in the engraving) for operating the controller.

The machine is equipped with bronze ring-oiling bearings

each 5 3 4 inches long.

RAHN-CARPENTBR EXTENSION-BED
GAP LATHE

An e.xtension-bed gap lathe that is designed to meet the

requirements of repair and Jobbing shops, where a large range

and variety of work has to be done at a minimum expenditure

for equipment, has been developed by the Rahn-Carpenter Co.,

of Cincinnati, 0.

The top bed of this lathe slides along the lower one and can

Figr. 1. Rahn-Carpeuter 24- and 43-inch Estens on-bed Gap Lathe

be adjusted to any width of gap required within the range of

the machine. By moving the upper bed, the distance between

centers can, of course, also be considerably increased. Both

the main bed and sliding member are heavily and substan-

tially constructed and firmly braced throughout their entire

length with box girders so that vibration from the heaviest cut

is absorbed. The sliding bed is accurately planed and fitted

into the lower one, and as the carriage and tailstock are

moved along with it, perfect alignment with the head spindle

is assured in all positions. The upper bed is moved by means
of a coarse pitch screw and handwheel which is located at the

end of the lathe.

This machine has a

wide range of both

longitudinal and cross-

feeds, any of which

may be instantly ob-

tained by shifting the

vertical lever shown
connected with the
feed box. The positive

geared type of drive is

employed, and the
feeds are so arranged

that no two of them
can be thrown into

operation at the same
time. A patented safe-

ty device prevents the breaking of gears in the feed box or in

the apron through any unavoidable accident or carelessness

on the part of the operator. The compound rests and cross-

feed screws have graduated micrometer disks for indicating

the feeds.

The headstock of this machine is well ribbed and firmly

bolted to the lower bed. The spindle Is hollow, is made of a

special carbon steel and is finished by grinding. The boxes

are made of the best gun metal and are provided with means
for taking up any wear which may occur. The driving cone
is of extra large diameter, powerfully back-geared and capable

of using a broad belt. This lathe can also be equipped with a

three-step cone and double back-gear when this is desired.

As the engravings show, the tailstock is of the offset type,

which allows the compound rest to bo swung around parallel

to the bed.

The compound rest is rigid ar.d has a long broad bearing

on the carriage. The swiveling base is graduated, and gibs

are provided for taking up all wear. The carriage is gibbed

to the bed both front and back, and provides a bioad bearing

for the rest. It has a long bearing on the bed and can be

firmly locked to the latter for cross-feed work. The construc-

tion is such that the tool-rest can be brought close to the

gap when required. The front of the carriage is extended and

firmly braced, thus allowing extra travel for the compound
rest in order that the tool may be operated on the largest

diameter th9,t can be swung in the gap. The apron is simple

in its design, and the various controlling levers are conven-

iently placed. The rack and all gears are made of steel, and

the stud-pins are hardened and ground.

The countershaft has double-

friction clutch pulleys of pow-

erful design. Ample oiling fa-

cilities are provided and the

shaft runs in selt-oiling boxes.

The equipment regularly sup-

plied with this lathe consists of

a countershaft, steady-rest, fol-

low-rest, and large and small

faceplates, wrenches, and a full

set of change gears. If desired,

a taper attachment, extension

turning rest, turret on the car-

riage, chucks, chuck-plates,

turning tools, faceplate chuck
or any special tool-rest can be

furnished extra.

This lathe swings over the

gap, 4S inches; over the V's, 27 inches; over the carriage, 19 14

inches, and over the rest, 17% inches. The extreme width of

the gap with a 10-foot bed is 3 feet. The f.oor space required

for the 10-foot machine is 10 feet by 2 feet and the weight 7000

pounds. There is a feed range of from 0.01 to 0.27 inch and
a thread-cutting capacity of from 2 to 20 threads per inch.

HOEFER DRILLING, BORING, FACING AND
TAPPING MACHINE

The machine shown in the accompanying engraving is an-

other addition to that line of special machinery that has been

Fig. 2. Gap Lathe with the Gap Open Full Width for Turning Pulley

brought out to meet the demand of automobile manufacturers

and others for tools particularly adapted to a certain class

of work, in order to secure rapidity of production and ac-

curacy. This machine is built by the Hoefer Mfg. Co., 120

Jackson St., Freeport, 111., and it has been specially designed

for drilling, boring, counterboring and accurately tapping

the inlets of automobile engines. These inlets have hereto-

fore been machined on stock tools which, not being particu-

larly adapted for the purpose, were necessarily slow as they

lacked the convenience of manipulation found in a special

machine. Furthermore, when tapping the inlets on stock

machines which are fed by the lead of the tap, the threads are
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liable to be stripped unless precaution is taken. With this

special machine the tap is fed positively so that there is no

stripping of the thread.

The column of this machine is of the box type to which a

stationary base is attached. On the upper end of the column

a gibbed cross-rail is attached, to which the two spindle heads

are gibbed. The spindle head to the right is permanently

fastened on the cross-rail, while the one to the left may be

adjusted horizontally on the rail by means of a screw so that

centers of various distances may be obtained. The spindles

are driven by three-step cones through steel worms and bronze

worm-gears. The worms are supplied with ball bearing end-

thrusts and run in an oil bath. The spindles are made of

the best crucible spindle steel and run in bronze-bushed bear-

ings. As before stated, they are fed by a positive geared feed,

and are automatically tripped at any predetermined point.

For tapping, the necessary change gears for giving the spin-

Hoefer Drilling, Boring, Facing and Tapping Machine

dies a feeding movement equal to the tap lead, will be sup-

plied. Each spindle is driven, and is also fed, independently

of the other, and each has a hand-feed and quick-return

lever. The feed gears have four independent changes that

are obtained by a lever, convenient to the operator, which

swings against an index-plate giving the desired feeds in

thousandths. One of the commendable features of this ma-
chine is that it requires only 30 to 45 inches floor space, as

all the belting is overhead. While this tool is especially de-

signed for the purposes mentioned in the foregoing, it can, of

course, be employed to advantage on many other parts where
boring, drilling and tapping is required, within the capacity of

the machine.

The minimum distance from center to center of the spin-

dles is 4% inches, and the maximum distance, 8 inches. The
minimum distance from the spindles to the table is 12 inches,

and the maximum distance, 28 inches. The vertical feed of

the spindles is 16 inches, and the distance from their centers

to the column, 12 inches. Tte feed of the spindles per revolu-

tion, is 0.008, 0.016, 0.0315 and 0.0625 inch, but this range

can be changed to any feed desired. The spindle is fitted with

a No. 5 Morse taper, and its diameter is 2 1/16 inches. The
size of the table is 18 by 24 inches, and the greatest height

from the floor to the top of the machine is 81 inches.

HOYSRADT & CASE WET TOOL GRINDER
The aim in the construction of the wet tool grinder shown

in the accompanying engi'aving, has been to build, at a mod-

erate price, a simple and efficient tool in which an even and
steady flow of water

could be maintained

upon the wheel without

the use of a pump. The
water in this grinder is

contained in the hollow

head (the wheel run-

ning in a separate

trough) and through a

hollow bronze connec-

tion, water to any de-

sired amount can be

supplied to the wheel.

In fact, these grinders

can be used either wet

or dry by simply shift-

ing the lever seen be-

nt ath the bowl at the

front. Self-oiling and

dirt-proof bearings are

employed on the grind-

er and also on the countershaft. It is claimed that three or

four oilings a year will keep these bearings running perfectly.

The countershaft is also supplied with a patented self-oiling

loose pulley. These grinders are built in two sizes, having

16- and 24inch wheels, respectively, and the builders are

Hoysradt & Case of Kingston, N. Y.

Hoysradt Ac Case Wet Too! Grinder

PEASE MOTOR-DRIVEN CUTTING AND
TRIMMING TABLE

A motor-driven cutting and trimming table that will be

found of great convenience and utility for the trimming of

blueprints and also for cutting tracing paper or cloth, detail

paper, etc., is shown in the accompanying halftone. This table

is provided with a parallel clamp, operated by a foot-treadle,

which holds the paper, tracing cloth or print securely, while

Table for Cutting or Trimming Blueprints, Tracing Cloth, etc.

the revolving cutting knife is being used. The device is rapid

and convenient in its operation, and it will trim a very narrow

strip from the paper or print. As the engraving shows, the

revolving cutting knife is motor-driven, the rotation being

positive by mechanical means. The thinnest paper ma.v be cut

perfectly with this table, and from five to ten sheets may be

severed simultaneously. The knife is electrically operated in

either direction at will, and it is stopped or started by a

specially-designed wrist-controlled switch, which leaves both

hands of the operator free fur handling the paper or prints.
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The table is constructed of hard wood with metal trimmings,

and it is arranged to be easily "knocked down" for shipment.

The electrical arrangement is such that the current for the

motor may be obtained from any incandescent light socket by

simple connections. A light-proof box for blueprint paper is

attached to the end of the table, as shown. The top of the

table is scored in inches and is provided with figures along

the front edge, so that sheets can be instantly cut to any size.

A sizing diagram can also be provided for the top of the table.

which shows at a glance the size of any tracing or print and

the square foot measurement, no calculation being necessary.

These tables are also furnished with a basket on the end,

instead of a light-proof box, that Is especially designed for

prints after they have been run through an automatic continu-

ous printing, washing and drying equipment. These tables,

as regularly supplied, are 4 feet wide by 6 feet long, but any

width up to and Including S feet can be furnished. (They are

also furnished in widths up to 42 Inches, with a cutting knife

arranged for operation by hand). The cutting machinery is

all self-contained and it can be supplied separately if desired,

so as to be bolted to any table of appropriate width. This ta-

ble is the product of the C. P. Pease Co., 167 Adams St.,

Chicago, 111.

dial of the indicator is graduated to read thousandths of an

inch, and it has a range of 0.024 on either side of the zero

mark. This instrument has two ball points, A and B, which

are brought into contact with the thread to be tested. Point

A is movable and point B is stationary. The latter can be

unscrewed from its socket and screwed into the socket K
when a testing range of I inch is desired. The sleeve C,

which holds stationary ball point B, can be adjusted by screw

I), the sleeve being held in its adjusted position by the clamp-

TESTING BASE FOR GASOLINE MOTORS
The accompanying half-tone shows a testing outfit for gas-

oline engines that has been put on the market by Joseph

Tracy, 116 West 39th St., New York. This outfit consists of a

cast-iron bed plate and universal supports for carrying the

motor, which may be connected to a dynamometer or prony

brake. As the engraving shows, the four supports for the

motor are mounted on small base-plates which contain cross

slots, thus permitting the supports to be adjusted laterally

as well as longitudinally. A vertical adjustment is also pro-

vided by means of sliding members on the supports, which

may be raised or lowered by suitable screws and locked by

the bolts shown.

This bed-plate forms a substantial foundation for any motor-

testing operations, and by means of the easily adjustable sup-

ports, any style or size of motor can be securely seated and

i T—~.

Testing Base with Motor Supports having Universal Adjustment

lined up in a few minutes. The device has been designed

to supply a reliable substitute for the make-shift methods
usually employed for testing, which result often in a great

waste of time in preparation for a test, and are often so un-

substantial that trouble is caused by the motor and dyna-

mometer getting out of alignment while testing. All the

contact surfaces of the bed-plate and motor supports are

planed true.

Gage for Testing the Threads of Taps, etc.

screw E. The loop or handle G is used for holding the indi-

cator when testing a thread.

In addition to the indicator proper there is a centering
gage which provides a means for enabling taps, screws, etc.,

to be tested on the center line, thereby insuring accuracy.
This centering gage can be used on taper as well as straight
taps, and it has a capacity for diameters ranging from % to

1% inch. The adjustable points H and I on the centering
gage are graduated in thirty-seconds of an inch, and they may
be held in any position by knurled thumb-screws L. As the
engraving indicates, this centering gage also has a base-plate

J against which the piece being tested is held. The en-

graving shows the gage being used for

testing the threads of a tap, with the

points A and B set to the two-inch range.

When using the centering gage, the gi ad-

uated points H and I are set out from
the plate / a distance equal to the radius

of the tap or screw that is to be tested.

Knurled thumb screws L are than tight-

ened, thus holding points H and / in the

adjusted position. The tap or screw is

next placed on the centering gage and
held down on plate J and against the

points H and /. The indicator itself is

held in the hand with the thumb and
first finger on opposite sides of the case,

and with the second finger through the

loop G. The indicator is then brought
against the tap which is held on the cen-

tering gage with the other hand so that
the stationary ball point B enters the thread and rests on the
fiat end of point 7, and the movable point A also enters the
thread and rests on the flat part of point H. The indicator
will then show whether the thread is "fast" or "slow" in

thousandths of an inch. If the thread is accurate, the pointer
on the indicator will remain at zero. If it is "fast," the
pointer will move in the direction of F; and if "slow" the
pointer moves, of course, in the opposite direction.

THE WOLFE THREAD TEST INDICATOR
An indicator that is especially adapted for the rapid and ac-

curate testing of threads on taps, dies, screws, etc., has been

brought out by Joseph L. Wolfe, 859 Stratford Ave., Bridge-

port, Conn. This indicator can be used for testing any tap

or screw having a length of one inch or longer, and an in-

accuracy of 0.0002 inch is said to be easilv discernible. Tlie

HENRY & WRIG-HT CABINET BASE DRILLING
MACHINE

Another development in the line of high-speed ball bearing
drilling machinery manufactured by The Henry & Wright
Mfg. Co., of Hartford, Conn., is shown by the accompanying
illustration. The table of this machine is not adjustable but

it is firmly fastened to the cabinet base in a way that makes
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it absolutely rigid and immovable in service. It may, how-

ever, be taken off if this should be necessary for redressing

to renew its accuracy, by removing four bolts. The heavy de-

sign of drilling heads used in the automobile manufacturers'

drilling machine described in the September number, are used

on this type, and the combination is extremely rigid and un-

yielding.

The table is ribbed on the under side like a standard surface-

plate and it is made extra heavy to provide for redressing.

Four oil ducts fitted with strainers convey lubricant from the

table to a tank inside the base. The machine will drive high-

speed steel drills up to 1 1 /S inch in diameter, but its most

and smaller. The disk wheel is raised off the face of the

press by a central shouldered shaft, which is actuated by a cam

movement connected with

the lever shown at the left.

In raising, the cam is

thrown slightly over the

center and against a bumper-

pin. This holds the disk

suspended of its own weight.

In lowering, the disk is

raised slightly by means of

the lever to permit the cam
to come over the center,

when it is lowered until the

disk wheel rests on the ped-

estal casting. When pres-

sure is to be applied, the

yoke is swung into engage-

ment, with a stud set in the pedestal. No lock is necessary,

as the pressure holds the yoke in position. The mechanical

means for raising and lowering the disk is a desirable feature,

as the large disk wheels are heavy and hard to handle, a 26-

inch Besly disk wheel weighing 125 pounds.

Henry & Wright DriUing Machine

efficient field of operation is the drilling of holes 7/8 inch in

diameter and under; the extra power being intended to drill

an occasional larger hole which may occur in a piece of work

containing a number of smaller ones. This arrangement, of

course, effects a considerable increase in the working range of

the machine, as a large number of parts that would either have

to be drilled, tapped, counterbored or reamed in two or more

machines can frequently be done in one machine without re-

moving the part from the jig. which tends toward greater in-

terchangeability, accuracy and rapidity in manufacturing.

The hole in the spindle is a No. 2 Morse taper, so that it

is necessary to reduce the taper of the largest drills in order

to make them fit the spindle. The No. 4 machine, which is the

size illustrated herewith, is the iirst one of this type to be

produced, but it is the intention of the builders to make a

wider variety ultimately. This machine will be furnished with

a plain table or with full oiling equipment, including a tank,

pump, piping, flexible tubing and faucets, as ordered. The No.

4 size weighs with au 8-inch overhang 3200 pounds; with a

12-inch overhang :3i>00 pounds; and with a lo-inch overhang

3800 pounds.

Besly Disk Press

WALSH STRAIGHT-SIDED DOUBLE-
CEANK PRESS

The accompanying illustration shows a special straight-

sided double-crank press which is so designed that it will stop

at any angle of its stroke by simply removing the foot from

the foot-treadle, the latter controlling the transmission of

power to the slide absolutely. This machine is driven by a

friction clutch which is fitted with a brake-band on its rim.

This clutch and the brake are clearly shown in the illustra-

BBSLY DISK WHEEL CEMENTING PRESS

Charles H. Besly & Co., Chicago, 111., the well-known makers

of disk grinders, have brought out an improved disk wheel

cementing press, illustiated herewith. This press is so con-

structed that the top plate may be swung out of the way, as

shown in the illustration, while the disk wheel is being glued,

and swung back into position when pressure is to be applied.

The press accommodates disk wheels 26 inches in diameter

Press built by the W^alsh Press & Die Co.

tion. When the treadle is compressed, the friction clutch en-

gages and the brake-band is released. As soon as the treadle

is released, the compression spring shown disengages the

clutch, and the rod upon which the compression spring is

mounted—being connected with the brake-band—compresses

the latter which instantly stops the machine.

This press was designed by Mr. H. C. H. Walsh, and was

built by the Walsh Press & Die Co., 4709-11 West Kinzie St.,

Chicago, 111., to meet the requirements of a manufacturer who

will use it in the production of horseshoe magnets.
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BRADFORD RELIEVING ATTACHMENT
The relieving attachment here illustrated is made by the

Bradford Machine Tool Co., Cincinnati, 0., and it can be ap-

plied to this company's 14-, 16-, 18-, 18- heavy pattern, 20-, and

22-inch lathes or to other sizes if ordered. It may be used

for backing off the teeth of reamers, taps. hobs, mills, etc.,

and it will relieve either straight or taper work having any

number of flutes from 2 to 24, inclusive.

The attachment consists of a substantial bracket that is built

as a unit with all the parts self-contained, thus insuring per-

manent alignment and smooth working of the parts. This

bracket, with its mechanism, is mounted on the front of the

headstock. as clearly shown in the illustration. This position

is easily accessible, it being unnecessary to go to the rear of

the lathe for making adjustments or for changing the gears.

As the illustration shows, the drive is fiom the face gear

instead of the spindle gear. The advantage of this construc-

tion is that the attachment is speeded down and up in the

same degree, thus avoiding abnormal gear ratios and small

driven pinions or a multiplicity of gear centers to provide for

the 2 to 24 movements per revolution of the spindle. This

the movement of which is transmitted through a telescopic

sleeve, shaft and knuckle joints, to a set of spur gears in the

compound rest. On the side of one of these gears there is an
eccentric hub which engages the bronze nut in the compound
rest through which, in turn, passes the top slide screw. Now
it is plain that the derived movement of the rock-shaft is

transmitted through the telescopic sleeve, shaft, knuckles and
eccentric gear and screw to the top slide of the compound rest,

and it will be readily seen that a rocking movement will result

in the compound rest top slide. A set of change gears and an

index plate are furnished providing for from 2 to 24 such

movements per revolution of the spindle.

The gear which meshes into the face gear, is adjustably

fixed to a flange which is keyed to the shaft, thus providing

an adjustment between the tool and the work when first set-

ting up, without disconnecting.

The carriage of the lathe has full traverse between centers

and the movements of the compound rest are always available.

The attachment need not be removed when doing ordinary

work, as simply locking the small quadrant up or down, re-

Lathe equipped wdth Bradtord Relieving Attachment

feature has heretofore been entirely overlooked and has re-

sulted, on the one hand, in an exceedingly heavy and clumsy

attachment, or, on the other hand, in an attachment unfit for

the unnecessarily severe and excessive stresses imposed.

A single fixed cam only is required and it is mounted on a

shaft of large diameter and close to the shaft bearing, thus

providing that rigidity which is so essential to a device of

this kind. This cam actuates one arm of a lever through a

roller on a tool-steel stud. The roller is fixed in position on

the lever, and receives a true and correct movement at all

times. In this attachment the amount of relief is obtained

In the following manner: The derived motion of the roller is

transmitted through the rocking lever and ccnneeting-rod to

a rock-shaft, which transmits the movement to the compound
rest as w'ill be explained later. One end of the connecting-

rod is attached to a sliding block capable of adjustment towards

and away from the center of the rocking lever. This adjust-

ment controls the amount of motion to be transmitted to the

rock shaft, and is obtained by means of a screw and knurled

knob so placed that it is within easy reach of the operator.

It is evident that the amount of relief is quickly and precisely

adjusted from as fine to as coarse as may be required, and
the whole range is at the operator's command without even
stopping the lathe.

A bracket on the carriage carries one end of the rock-shaft.

Superior 21-inch Upright DriU Press

spectively, disengages or engages the attachment. The prac-

tical value of this feature is readily apparent.

The cam used in this attachment has the proper shape to

give a uniform movement to the tool which is quickly with-

drawn from the work by a strong spring capable of ready ad-

justment with nut and washer.

One of the novel features of this attachment is found in

the connecting means between the connecting-rod and the

rock-shaft, which facilitates the easy lengthwise movement of

the rock-shaft even on coarse pitch taps, etc., and heavy cuts.

The crank is fast to an inner sleeve and is driven by an outer

bush. The sleeve drives the rock-shaft through a key, but is

capable of an automatic limited movement lengthw'ise with the

rock-shaft, independent of its driving connection, a strong

spring returning it to the original position after each cut.

This construction effectively overcomes any tendency of stick-

ing or binding of the rock-shaft.

Gear guards are placed over all exposed gears and are ar-

ranged so that they can be readily removed when necessary.

SUPERIOR 21-INCH UPRIGHT DRILL PRESS
The Superior Machine Tool Co., Kokomo, Ind., has brought

out the design of upright drill press illustrated herewith.

This machine, which is the 21-iitch size, is built with back-
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gears, positive geared feed and tapping attacliment. The feed-

ing mechanism is mounted on the head, which is stationary,

and it is enclosed by a gear box. The drive to the feed mech-

anism is by a vertical shaft, which is driven from the spindle

quill by spur gears. Four changes of feed are available,

ranging from 0.006 to 0.016 inch per revolution of the spindle.

These changes are effected by simply shifting conveniently

located handles attached to the gear box. The tapping at-

tachment, which was illustrated and described in the depart-

ment of New IVIachinery and Tools for July, 1909, is equipped

with friction gears which are enclosed with gear covers or

guards. It will also be noted that the other gears are covered

by suitable guards for the protection of the workman. This

machine will drill to the center of a 21-inch circle. The maxi-

mum distances between the table and spindle and the base and

spindle are 20 and 37 inches, respectively. The traverse of

the spindle is 8 inches, while that of the table is 16 inches.

The spindle is bored to receive a No. 3 Morse taper.

AURORA UPRIGHT DRILL PRESS
The design of drill press shown in the accompanying half-

tone has been brought out by the Aurora Tool Works, Aurora,

Ind. This machine, which is of the stationary head type, is

equipped with positive geared feed, the feed change mechan-

ism being enclosed in a case attached to the column. Power

is transmitted to

the feed-box from

the spindle driving

quill through bevel

gears and a hori-

zontal shaft, and

connection is made
with the worm-

shaft on the head

by a vertical shaft

and bevel gears as

shown. The base

is heavy and Avell-

ribbed and the col-

umns are of large

diameter with the

metal well dis-

tributed to insure

strength. This ma-

chine, in common
with the others

built by this com-

pany, is provided

with a back brace

to avoid the possi-

bility of springing

the column. The

yoke is made a

part of the column

to insure a substan-

tial support for the

top shaft, spindle,

feed shaft and pulleys. The table arm has long bearings and

it is carefully machined to fit the column. The table is alsj

heavy, well ribbed and rests on a large circular bearing on

the arm. All bevel gears are planed theoretically correct and

run in babbitt metal bearings. If desired, this machine, which

is built in 20- and 21-inch sizes, can be equipped with a tap-

ping attachment.

Upright DriU Press built Dy the Aurora Tool Works

GRANT ADJUSTABLE TOOL-HOLDER
In Fig. 1 is shown an adjustable boring-tool holder that is

intended for use principally on milling machines in connection

with the boring of jigs, dies, etc. This tool-holder has a shank

in which an adjustable slide carrying the boring tool is

mounted. By turning the adjusting screw shown, the tool-

carrying slide is positively moved in or out and the amount

of movement is determined by graduations on the screw-head,

which reads to thousandths of an inch. The slide has a move-

ment of about 1 inch, and it is rigidly fitted in the head of

the holder.

In Figs. 2 to 5 inclusive, some of the uses to which this tool

may be put are shown. Fig. 2 shows it in position for boring
bushing holes in a drill jig. These holes are first drilled

slightly smaller than the required size, the drill being held by a

chuck in the milling machine spindle. After the hole is drilled,

the boring tool is put in the spindle of the machine and is used

to bore the holes to the required size. The spacing between
the centers of the. holes can be read directly from the feed-

Fig. 1. Adjustable Boring-tool Holder for MtlUng Machine Work

screw dials or from verniers when the machine is so equipped.

In Fig. 3 the tool is shown held In a vertical attachment
and at work on the top of a jig. In Fig. 4 it is being used

for generating a form tool. The tool blank, after being

roughed out, is held in a universal vise that is inclined to an
angle of about 22 degrees to give the proper clearance. The
vertical attachment is set to the same angle, so that the point

of the tool, while revolving, describes circles in planes parallel

to the face of the tool blank. The tool is then fed through the

blank by moving the platen longitudinally.

In Fig. 5 the method of using the tool on work mounted in

the dividing head is shown. Jigs, the bushing holes of which
have a circular lay-out. can be bored to advantage in this man-

ner by clamping them to the faceplate of the dividing head.

Figs. 2 to 5. Examples ot W^ork done with Grant Adjustable Holder

The foregoing show a few of the uses' to which this tool may
be put and are given as examples of its adaptability to general

tool-room and machine shop work. The particular tool-holder

shown in the illustration is fitted with a No. 7 Brown &

Sharpe taper shank, and it is adapted for boring all sizes of

holes up to 2 Inches in diameter. Larger and smaller sized

holders with shanks of any required taper may also be ob-

tained. A smaller size, having a No. 4 Brown & Sharpe taper

shank is recommended as the most economical for small jig
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work and should be used in connection with a high speed at-

tachment. II is adapted for boring holes up to one-half inch

in diameter. This tool-holder is made by the Grant Jifg. &

Machine C(i.. SO Silliman Ave., Bridgeport, Conn.

MASSILLON STEAM HAMMER
The 1500-pound stt-am hauinier shown in Fig. 1 represents

the latest type of hammer manufactured by the Massillon

Foundry & Machine Co., of Massillon, 0.

In building single-frame hammers some makers use two bolts

which pass through the main frame and into the slides, and de-

Fig. 1. Massillon 1500-pound Sleam Hammer

pend upon these bolts, together with the thin and narrow

wedges often used, to hold and back up the slides and guides.

Other manufacturers eliminate the bolts entirely and place

their slides and guides in a cavity which is provided in the

cheek of the main frame, with adjusting bolts passing from

the outside of the frame cheeks into the back of the slides and

guides. In the construction of the hammer shown in Fig. 1,

both of these ideas are employed: Two bolts pass through

Fig. 2. Sectional Vie^p showing Construction of Guides

each slide and back through the main frame, thus throwing

the strains of the ram back onto the frame of the hammer
where they belong, rather than on the cheeks. This construc-

tion is clearly shown in the sectional view Fig. 2. This illus-

tration also shows the swell or enlargement of the main frame

which extends tack of and partly to the front of the wedges

and slides, thus forming a pocket or a partial cavity into

which the slides and wedges fit. The advantageous feature

of this construction is that the cheeks of the main frame be-

hind the slides, back up and support the bolts which pass

through the main frame, while, on the other hand, the use of

the bolts passing through the main frame, supports and pro-

tects the cheeks on the frame casting. The result is a con-

struction which is practically unbreakable.

Ihe slide wedges used in this hammer are made of the best

quality of forged

steel, and they e.\-

t e n d the full

width of the base

or back of the

slides. The cheeks

of the main frame

furnish a strong

base or bearing

for these parts.

The construction is

further strength-

ened by projec-

tions on the
cheeks which ex-

tend out beyond

the wedges and

cover part of the

front side of the

slides, thus mak-
pocket or

for the

ing a

cavity

latter.

Fig.
Fig. 3. Section through Lower Part of Column

3 further

illustrates the construction of the Tnatnframe, showing in par-

ticular the thickness of the metal In the frame casting behind

the ram at a point where strength is most needed. By this

plan all lugs or ribs have been eliminated. This hammer has

recently been patented, the claim allowed covering the con-

struction of the main frame at that point where the slides

and wedges are located.

LA SALLE NO. 4 SINGLE-ACTION OPEN-BACK
POWER PRESS

The power press shown in the accompanying halftone is the

product of the La Salle Machine & Tool Co., La Salle, 111. In

the construction of this machine, no radical departure has been

made from former

designs, the &im of

the manufacturers

having been to pro-

duce a well built and

rigid tool. The ad-

justment of the slide

is by means of a

sleeve connection

which is made by fit-

ting a large steel

nut, or internally

threaded sleeve, to

the lower member of

the connection, and

connecting the upper

and lower members
by a right- and left-

hand screw. This

screw is turned by

means of a collar

through which the

screw is fitted. The
adjusting screw and

collar are casehard-

ened. This makes a

very strong adjust-

ment and one that

will not loosen from shock or strain of the press. An ad-

justable brake is provided to prevent the press from running

over when the clutch is released. The members of the clutch

are made of hardened tool steel, and the sliding dog which en-

gages the flywheel, strikes on a hardened steel plug inserted

La Salle Opea-back Press
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in the slot of the flywheel, thus preventing excessive wear.

The flywheel is bushed with phosphor-bronze and all bearings

are scraped and are adjustable for wear.

COLBURN UNIVERSAL SAW-TABLE
An improved design of universal saw-table for pattern shops

and other wood-working establishments, has been brought out

by the Colburn Machine Tool Co., Franklin, Pa. A number of

rack. This mechanism gives a quick adjustment, and as the

table is balanced, the handwheel is turned with little effort.

The angle to which the table is set is shown by a pointer and
graduations on the side of the column.

The ripping gage of this machine may be set to rip stock

up to 21 inches in width, and It may be used either on the sta-

tionary or sliding table. When ripping is to be done with the

table tilted, the gage is always placed on the left-hand or

lower side, as the stock then has a firm support and heavy n:a

terial is held by its own weight against the gage. When saw-

ing out core-boxes or other hollows, the gage may be set

diagonally to the saw. This gage tilts to an angle of 45 de-

grees with the table and it is provided with a small square

block which may be attached to its face and used as a gage
for cutting off short pieces. The use of this block prevents the

pieces from wedging between the saw and the gage after they

are severed.

The cutting-off gage may be set on the sliding table in two

positions, one being for wide work and the other for aver-

age widths. This gage can be instantly set for cutting tri-

angles, miters, hexagons and octagons. It is accurately lo-

cated for these different uses by ground taper pins, which en-

gage with carefully reamed holes in the table. Any inter-

mediate angle may also be obtained by clamping the gage in

position with a thumb-screw. An auxiliary cutting-off gage

is furnished, which is provided with end stops and allows

work up to 60 inches in length to be cut off.

The regular equipment furnished with this machine consists

of a countershaft; two 14-inch saws (one rip and one cross-

cut) ; one splitting fence; one cutting-off gage; one auxiliary

cutting-off gage for cutting stock to exact length from 1 inch

to ill' inches; one extension cutting off gage for finished mold-

ings and similar work; one cut-off gage block for short pieces;

taper pins; thumb-screws, and a complete set of wrenches.

Colburn Universal Saw-table and Attachments

improvements are incorporated in the design of this tool,

among which may be mentioned the mechanical tilting device

for the main table, the micrometei- adjusting splitting fence,

and the extension to the table which allows v.ider stock to be

cut.

The column or main frame is a one-piece, heavily-ribbed

casting that is symmetrical in de-

sign and has a large arched open-

ing on the side to allow the inner

mechanism to be easily inspected.

The table, which is 42 inches Icmg

by 40 inches wide, is divided into

three sections, namely, the main

table located at the right of the

saw, the sliding table, and the

shelf or section at the left of the

sliding table. One of the impor-

tant advantages of this construe

tion is that the sliding table may
be quickly and easily operated as

it is but 12 inches wide and does

not have the weight of the wider

and more cumbersome tables. It

is mounted on dustproof roller

bearings and travels in carefully

scraped and fitted trackways for

which proper lubrication is pro-

vided. These ways are located in

an intermediate track which is
^'"

adapted to move toward or away from the saw, thus giving

ample room for dado heads up to 2 inches wide. The outer

portion of this track is extended out to the left and upward,

level with the sliding table, thus making a shelf for the sup-

port of long work. The entire table can be tilted through the

various angles up to 45 degrees, by means of a handwheel
which operates a cut-steel pinion that meshes with a steel

TRAVELING HEAD FACE GRINDER
This machine was designed by its builders, the Diamond Ma-

chine Co., Providence, R. I., for the heavy grinding of work

having such a shape or siie as to make it more advantageous

to move the wheel-head than the work, and it is especially

fitted for grinding the ends of long pieces, such as cast-iron

building columns, built-up steel columns, etc. This grinder is

also used for grinding heavy parts, of various shapes, the fin-

ishing of which would otherwise be impossible without the use

of a heavy and expensive' machine.

View of Diamond Traveling Head Face Grinder

The grinder has a massive table cast in box form, which

will support the heaviest work without distortion. The grind-

ing wheel furnished with the machine can be of any abrasive

desired. It is held in an adjustable chuck which precludes

any possibility of its bursting, and at the same time allows

the wheel to be fed forward in the chuck, thus getting the

maxiiiuun amount of wear from it. The motor is mounted



Oc-tobei-. ]!I10 -MACIIIXERY ]49

upon the grinding wheel spindle and has sufficient powei- for

the heaviest work. The front bearing of the wheel-spindle

is a ring-oiling bronze held in a massive support that is

cast solid with the traveling head. The longitudinal feed of

the wheel-head is obtained from the rear end of the wheel-

spindle through a belt and gearing, as shewn in the engraving;
the belt acts as a safety clutch, and slips in case the wheel
is brought up against an.v obstruction. The automatic feed

of the wheel to and from the work is obtained from the same
source. The longitudinal feed is automatic, its direction being

changed either automatically or by a hand-lever conveniently

placed. The operator has all necessary control from one posi-

tion. In the design of this machine the details have been
carefully considered. A liberal means of oiling all bearings,

both cylindrical and sliding, has been provided. All geais

are cut and are of suitable material for the work required.

The principal dimensions of this grinder are as follows:

Total travel of head, 144 inches; cress-feed of head, 4 inches;

length of slide bearings, 60 inches; size of table, 25 by 144

inches; height of table from floor, 24 inches; length of main
ways, 216 inches; distance across the ways, 32 inches; height

to center of spindle, 34 inches; length of spindle bearings,

10 inches; and diameter of spindle in the bearings, 3V-> inches.

The table length can be changed to suit individual require-

ments.

STANDARD DOUBLE-CRANK PRESS
The double-crank press illustrated herewith is a modifica-

tion of the regular line of "J" presses built by the Standard

Machinery Co., 7 Beverly St., Providence, R. I. This machine

is fitted with an instantaneous Horton roller friction clutch

standard Machinery Go's Double-crank Press

that permits less than 1/32 inch travel of the periphery of

the wheel after it is engaged. The driving wheel on the plain

press is 60 inches in diameter and weighs a ton in the rim.

whereas on the back-geared press it is 42 inches in diameter
and weighs 1400 pounds. The slide of the machine is made
extra w ide to accommodate blanking dies of a large area

The thrust blocks in the ram are of bronze and the connec-

tions are of high-grade iron and steel. Both connections are

adjusted simultaneously by turning the squared shaft down
with a wrench, the movement being imparted to the adjusting

screws through bevel gears. This method makes it com-
paratively easy to adjust the ram. The ram without any
attachments, weighs 1000 pounds and with boxes, lower con-

nection, attachments, etc., it will weigh between ISOO and

2200 pounds. Xotwithstanding this weiglii, however, it can
be adjusted with comparative ease by using a 14-inch wrench.

The dimensions of this machine, which is made in both

geared and plain types, are as follows: Distance between
uprights, 44 inches; length of bed front to back, 2S inches,

right to left, 52 inches; distance from ram to bed (stroke

down), 13 inches; length of stroke, 3 inches; adjustment, 2'/^

inches; over-all height of machine, 112 inches; and floor space,

60 by 75 inches.

ROBEY- SMITH BEVEL GEAR PLANER
The accompanying halftone shows the RobeySmith auto-

matic bevel gear planer. This machine is an improved de-

Fig. 1. Robey-Smith Bevel Gear Planer with Improved Indexing Mechanism

sign, the American rights for which have recently been ac-

quired by Schuchardt & Schiitte, Cedar and West Sts., Xew
York. In the old model, the operation of the machine was

accompanied by considerable noise in connection with the

indexing mechanism, the movement of which was effected by

a cam and a number of levers. In the new model, these levers

have been replaced by a positive chain drive, which has over-

come the objectionable feature mentioned. This chain, which

is located at the rear, transmits power from the driving cone

to a sprocket which is secured to a shaft that runs through

the base to the front of the machine. This shaft, which is

offset to an angle of 12 degrees by means of a universal joint,

transmits motion to a pair of bevel gears. To one of these

gears is secured the link motion operating the pawl that

advances the indexing plate on the spindle carrying the gear

blank.

In the operation of this machine, two p'aning tools are used,

one on each side of the tooth. These tools are attached to

slides that are mounted on pivoted arms which converge on

a center intersecting the apex of the pitch cone of the blank

being cut. The tools move backwards and forwards on the

pivoted arms, and, at the same time these arms are gradually

opened and closed so that the distance betv, een the tools is

varied and curves are formed on the teeth being cut. The
saddle carrying the blank to be cut has a rotary motion about

a center that is directly under the apex of the pitch cone of

the blank, and it is this rotary motion which feeds the blank

^r^^ f' as

Fig. 2. Gear-cutting Operation performed in Robey-Smith Machine

to the tools, the movement being autoraatitally stopped when
the proper tooth depth has been cut. As the illustration

shows, the saddle is connected with the pivoted arras carrying

the slides and cutting tools, by a circular bar having teeth

cut in it at one end. Meshing with these teeth there is a

quadrant, which, through a pair of bevel gears, a slotted
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lever and a connecting-rod, controls the swinging parallel mo-
tion which, in turn, controls the pivoted arms. The blank is

rotated a distance equal to the pitch for each stroke of the

tools. See Macuixery, August, 1908.

In Fig. 2, a gear-cutting operation that is performed on

this machine, and one that will doubtless interest automobile

manufacturers, is shown. The piece illustrated is a gas en-

gine ram-shaft, and the bevel gear seen near the flanged end

forms an int-?gral part of the shaft. When cutting the teeth

of the gear, the flanged end is held by a chuck in the work-

spindle, and the outer end is supported by a rest. The ad-

vantage in having the gear integral with its shaft is, of

course, obvious. The equipment furnished with this machine
includes three gages for setting the tools and one for setting

the blanks in position; eight pairs of high-speed steel cutting

tools; complete overhead driving apparatus, and the necessary

wrenches.

BANTAM BALL-BEARING PILLOW-BLOCK
A type of ball-bearing pillow-block that is manufactured by

the Bantam Anti-Friction Co., Bantam, Conn., is shown in Figs.

1 and 2. These bearings are intended for excessive or high

speeds. Fig. 1 shows the bearing assembled, while Fig. 2 is

a view of it partially disarranged, the plates being removed so

as to show the ball

races, method of

oiling, and the
clamping arrange-

ment of the inner

spool. This clamp-

ing is effected by a

conical sleeve that

is fitted to the ta-

pering bore of the

inner race. The
shaft passes
through the bore

cf this sleeve and

the latter, which is

split to allow the

necessary contrac-

tion, is tightened

on this shaft by being drawn into the inner race by a collar

that is screwed on the threaded end of the sleeve and against

the race. This simple method of clamping the inner race

—

Ball-bearing: Pillow-block for
High Speeds

Fig. 2. Pillow-block with Side Plates removed

known as the "adapter" method—makes it possible to quickly

attach or remove one of these bearings from its shaft.

This type of bearing has been employed with successful

results in connection with hat machinery and similar lines.

The races are not made of so called "tool steels," but of high-

grade close-fiber machinery steels, that are carefully and well

casehardened.

knurls available that may be used either in pairs or singly.

The knurls are arranged in pairs of the same pitch, so that

three grades of cross and a similar number of single knurls

may be obtained. When a single knurl is being used, the

screw shown at the side of the tool is used for locking the tur-

ret. The knurls are all machine-cut, and they are mounted

Knurling Tool with Three Sets of Knurls

on hardened pins of tool steel. The holder and turret are of

pack-hardened machine steel, and all working parts are accu-

rate and true. This tool is suitable for use on engine la'hes,

turret lathes and screw machines and for both heavy and light

work. It is made by the Miller Tool Co., New Britain, Conn.

STURTEVANT TURBO-UNDERGRATE BLOWER
The B. F. Sturtevant Co., Hyde Park, Mass., has recently

placed on the market a compact design of turbo-undergrate

forced draft set that is intended particularly for electric power

plants that need increased draft during the peak of the load,

MILLER TOOL CO.'S KNURLING TOOL
The knurling tool shown herewith is known as the "six-in-

one," the name being derived from the fact that there are six

Blo^^er DFith Propeller-type Fan driven by
Direct-connected Turbine

and for plants that have outgrown their stack capacity, heat

ing systems, etc.

Tlie construction of this blower set Is simple and durable.

It consists of a single-stage impulse steam turbine that is

direct connected to a propeller-type fan. The bucket wheel

of the turbine is a solid steel forging carefully machined, the

steam buckets being milled in the periphery cf the bucket

wheel. The steam nozzles are made of Tobin bronze and they

are held in place by composition draw-up nuts. The con-

struction of the steam case gives accessibility to the steam

nozzles for inserting, removing or cleaning them.

An ample dust-proof phosphor-bronze bearing and thrust

washers are provided with oil cup lubrication. The bearing

is so constructed that it can be renewed at a small cost.

The fan is built up and consists of six polished sheet alumi-

num blades rigidly fastened with hard drawn copper rivets

into a bronze hub, which is finished all over to secure the

proper balance necessary for the high rotative speed of these

sets. The materials used in the construction of the fan in-

sure mechanical strength and also corrosive resisting power.

The stationary members of the blower set are constructed of

cast-iron parts of ample strength and rigidity.
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This blower is jiractically silent in operation, and it re-

quires a minimum amount of attention as it can be eontrolled

by a hand damper regulation or by regulating valves operated

by the boiler steam pressure.

As the e.xhaust steam from the turbine contains no oil,

it may be used to advantage for any work to which exhaust

steam may be put, as in feed-water heaters, heating, etc.

KNIGHT NO. 1 DRILLING AND MILLING
MACHINE

The W. B. Knight Machinery Co., 2019-25 Lucas Ave., St.

Louis. Mo., has just placed upon the market the improved type

of combined drilling and milling machine shown in the accom-

panying engraving. This machine is said to have nearly three

times the cutting powder of the No. 1 size formerly manufac-

tured by this company, and it is much more rigid in its con-

struction. Among the changes may be mentioned the im-

proved form of drive, the addition of a back-supporting brace

to the column, and a different design of table-supporting arm.

This machine is designed for performing a variety of both

drill press and vertical miller work. The table is so mounted
on its supporting bracket that it may be tilted to any de-

sired angle, and its angular position is indicated by suitable

graduations. . It may also be swung about the column and it is

provided with longitudinal and cross-feed movements. Both

Combination Drilling and Milling Machine

feed-screws are equipped with graduated set collars, which may
be used to advantage for laying out accurate work.

A drill plate is furnished with the machine, which may be

bolted on the slotted table and used for plain drilling. The
circular attachment shown at the left of the base, will be

found useful for milling out dies, cams, and circular pieces

having special shapes, the latter being accomplished by using

special cutters. The equipment also includes a swivel grad-

uated vise, a chuck, and a drill guide. The latter attachment,

which is seen in front of the base, is fastened when in use, to

the column just below the sliding head, and the projecting arm
is used to steady the drill which passes through it. This de-

vice may be employed to advantage when laying off and drill-

ing holes in dies, jigs, templets, or for other work where ac-

curacy as to the distance between the holes is required. It

is also useful for drilling holes in a surface which is not at

right angles with the drill, as the guide prevents the latter

from running to one side. These attachments, together with

the universal adjustment of the table, adapt the machine to

a large variety of work.

MOTOR DRIVE FOR SENECA PALLS SPEED
AND WOOD-TURNING LATHES

In the accompanying engraving is shown an electric motor

drive for 10-incli speed and wood-turning lathes as applied by

"Wood-turning Lathe with Motor Drive

The Seneca Falls Mfg. Co., 330 Water St., Seneca Falls, N. Y.

It is similar to the motor drive this company has been using
for some time on their screw cutting engine lathes.

The upright countershaft frame is hinged on a bracket that

is attached to a leg; and the cone belt is tightened by turning

the hand-crank shown on the bracket. The belt from the

motor is tightened by a hand nut, and both belts can be kept

at the proper tension without shortening them, until worn
out. The bearings of the countershaft have oil rings the same
as the head spindle bearings of the lathe.

An important advantage of this type of drive is that any

constant-speed motor may be used, and preferably a small

motor 1/2 or 3/4 horsepower of high speed, as they cost less

than slower speed motors. Many motor-drive attachments are

confined to one or two kinds of motors and therefore cannot

be used on all kinds ot current. Variable-speed motors can

be used if desired, and will be found desirable on some classes

of work.

MONARCH PNEUMATIC RIVETER
The Monarch pneumatic riveter manufactured by the Stand-

ard Railway Equipment Co., of St. Louis, Mo., has been fitted

with an improved self-tightening spring-locking device which

makes it impcssible for the barrel and handle to become loose

Pneumatic Riveter with Spring Locking Device

in service. As the engraving indicates, this device consists

of a spring which engages a slot in the handle casting on one

side and the teeth of a locking collar on the barrel. When it

is desired to remove the handle, the barrel is gripped in a vise
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with the handle up and the tooth part of the spring is then

disengaged from the collar by means of a screw-driver or small

chisel. In order to keep the spring from engaging the collar

teeth while unscrewing the handle, a piece of sheet metal

should be placed between the spring and the collar for the

former to slide upon. A bar is then placed through the grip

hole of the handle which is unscrewed the same as an ordi-

nary nut.

The riveter itself is simple in construction and high-grade

materials are used throughout. The barrel is made of special

vanadium steel, and the valves, valve-block and piston are

of tool steel. These hammers are fitted with a safety device

when specially ordered to prevent the accidental shooting out

of the piston or rivet set.

KERN IMPROVED UPRIGHT DRILLING
MACHINE

The machine illustrated herewith is one of the new line of

standard upright drills built by the Kern Machine Tool Co.,

Cincinnati, 0., for general manufacturing purposes. The prin-

cipal improvement in this machine over this company's stand-

ard construction is in the effective device used to obtain the

eight positive feeds furnished with this line. As will be

noted, the feed box is placed on the sliding head, utilizing the

space back of the quick approach and return lever. When
located at this point, it does not interfere with the full tra-

verse of the sliding-head in either direction and permits the

box to be of sufficient size to allow the feed gears and shafts

to be of ample size and coarse pitch. This gives an easy

torque to the shafts w^ith a consequent high efficiency and long

life to the mechanism.

The feeds provided range from 0.006 to 0.04S inch per revo-

lution of the spindle. All changes are made without stopping

worm and worm-wheel at all times. A suitable "shearing-pin"

is placed in the feed shaft to protect the feed box against acci-

dents. The machine is fully gear-guarded, ^ind has eight

changes of speed. It drills to the center of a 2.5-inch circle

and has a spindle traverse of 9'i inches. The spindle is bored

to receive a No. 4 Morse taper. The back gears have a ratio

of 6.5 to 1, and a bevel gear ratio of 2^4 to 1. The traverse

of the sliding head is 17 inches, and the traverse of the table

arm on the column, 1.5 inches. Tbe net weight of the machine

is 1600 pounds.

Kern Upright DrilliDg Machine

the machine, and the principle embodied in the box is the well

approved tumbler and sliding-gear design.

Another feature worthy of mention is the improved auto-

matic trip to the feed mechanism. This is located directly on

the feed shaft in the form of a saw-tooth clutch, and is

operated either by hand or by a suitable trip-dog located on

the sleeve rack, and adjustable to any depth w^ithin the range

of the spindle. This does away with the gravity or drop

worm box, and permits a constant full contact between the

GREENERD EXTRA-CAPACITY ARBOR PRESS
A new design of arbor press has just been brought out by

Edwin E. Bartlett, 326 A St., Boston, Mass. These presses

are to be built in three sizes, known as Nos. 13, 14 and 15.

They will correspond in power to the Ncs. 3, 4 and 5 Greenerd

presses, but the capacity

for diameters is in-

creased, the No. 13 press

taking 30 inches, while

the two larger sizes

have a capacity for

diameters up to 36

inches. The distance

over the plate can be

easily increased by mak-

ing the side-rods longer.

As the accompanying il-

lustration of the small-

est, or No. 13 size,

shows, these extra-ca-

pacity presses are

mounted upon wheels

which makes it easy

to move them about the

shop—an advantage
which many will appre-

ciate. In connection

w'ith the forcing mech-

a n i s m , there is a

ratchet and pawl which

makes it always possi-

ble to use the lever in

the most efficient posi-

tion, the ratchet being keyed fast to the pinion while the

pawl is held in the casting through which the lever passes.

The lever is counterbalanced, as shown, so that it will auto-

matically come to a vertical position; the pawl is then dis-

engaged and the ram is free to be moved by means of the hand-

wheel shown. The lever is free to slide in its casting so that

the leverage employed can be varied as more or less power is

required, there being an advantage, of course, in shortening

the lever for light work. A soft metal bottom pocket for re-

taining the arbors or mandrels is provided, and is a feature

which experience has proved to be advantageous.

FARWELL GEAR TESTER
The Faiwell gear testing machine shown in Figs. 1 and 2

has been designed by the Adams Co., 714 White St., Dubuque,

Iowa, for testing spur gears ranging in size up to 3o inches

between centers. Any inaccuracy in the diameter or depth of

the teeth is shown by this device, and skew teeth or gears cut

eccentric with the bore may be detected. The clearance and

the running of a pair of gears on correct center distances may
also be tested.

Mounted on the cross-rail of this gear tester, there are two

heads—one stationary and one movable—in which are in-

serted the arbors that hold the gears while they are being

tested. The sliding head is moved and set by means of a

screw, and a ratchet relief is provided in the crank handle as

a safety device to prevent injury to parts by the careless

jamming of the gage or gears.

The screw controlling the movement of the sliding head is

cut with great care and accuracy, and a 12-inch adjustable

micrometer gage is furnished for checking up th;> setting of

Qreenerd Arbor Press
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the micrometer disk on the end of the screw. When using the

12-inch gage for checking the adjustment, it is set to lli.^

inches when one-half-inch arbors are used, or to 11 inches

when linch arbors are employed. The top of the upper rail

has a scale graduated to read in inches and tenths of an inch.

The finer measurements are obtained from the large mi-

Fig. 1, Farwell Gear Testing Machine

crometer disk at the right end of the screw, which is grad-

uated to read in thousandths, while a block on the head gives

readings of quarter thousandths. This micrometer disk is

more clearly show'n in the detailed view. Fig. 2.

The screw for moving the outer head is supported in the sta-

tionary head by a series of collars having angular sides that

run—as does the Acme-threaded screw—in split babbitt nuts.

The lower thumb-nut in the heads enables the nuts on the

screw and collars to be kept as tight and free from lost motion

as is consistent with the free working of the screw. A gib,

Fig. 2. Detail View of Gear Tester showing Gears on the Vertical
Arbors, and Micrometer Disk for Fine Measurements

adjusted by a thumb-screw, prevents any lost motion between
the sliding head and the rail.

The arbors are inserted in the vertical holes for testing

center distances, the gears being placed in the position illus-

trated. A practical test for noise may be made by placing

the arbors in a horizontal position and adjusting the gears to

the center distance where they run best. During this test the

gears may be driven by a belt.

The equipment furnished with this machine includes two
'/^-inch arbors, two one-inch arbors, and one 12-inch mi-

crometer checking gage. A shelf, which runs the entire length

of the bed, may be used to hold gages, arbors, bushings, etc.,

when the machine is in use, and the cabinet in the column
provides room for storing these parts.

SCHNEIDER & GOOSMANN PLANER
The Schneider & Goosmann Machine Co., Ui2;i Race St., Cin-

cinnati, O., is now building the design of 16-inch by 16-inch

by 3 foot planer shown in the illustration. The various parts

of this machine have been carefully proportioned and those

which are subject to strain are substantially reinforced. The
bed is deep and well-ribbed. The shafts are made of high-

grade machinery steel, and all shaft bearings are long. The
pulley shaft and also the intermediate shaft run in inter-

changeable bushings. The table Measures three feet inside

the scrap pockets, and it has a steel rack (our feet long so

Schneider <fe Goosmann 16-inch by 16-iiich by 3-foot Planer

that work three feet in length may be planed if necessary. A
clamping device has been provided to prevent the table from
lifting when extreme lengths are being planed. These clamps

are located on the inside of the bed at the center and bear

upon grooves cut in the table just above the Vs.

The belt-shifting mechanism moves one belt entirely off the

tight pulley before beginning to move the other on. A safety

plunger is provided that prevents the accidental starting of

the planer when the driving belts are running on the loose

pulleys. The ratio of the belt speed to the cutting speed is 32

to 1, and the width of the belts is 1^4 inch. The head and

cross-rail, as well as the housings, are strong and liave wide

bearing surfaces, which are carefully scraped. The saddle is

graduated, and the tool slide, which has an exceptionally long

range, is equipped with a micrometer dial on the feed-screw.

The cross-feed is automatic in both directions. The counter-

shaft has tight and loose pulleys 6 inches in diameter by 2 5/8-

inch face; the flywheel is 11 inches in diameter and acts as a

reversing pulley, and the other pulley is 5 inches in diameter.

The net weight of the planer, complete with the countershaft

and wrenches, is about 1150 pounds.
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FOX MACHINE CO.'S DRILLING MACHINE
The Fox Machine Co., 815-825 N. Front St., Grand Rapids.

Mich., has recently placed on the market a new multiple-spin-
dle drilling machine. This machine, which is illustrated here-
with, is known as the No. 5 drill, and it is intended for the
drilling of gas engine frames, cylinder parts, automobile trans-

missions, pump flanges and work of a similar character. The
machine is designed for either belt or motor drive. When a
belt drive is furnished, a single constant-speed pulley is used,
which is of large diameter and has a broad face. All changes
of speeds and feeds are obtained through gear boxes, and the
transmission is of the selective sliding gear type. All driving
gears run in oil baths, and all main bearings are self-oiling

and are of special bronze metal. The principal gears of the

Fox No 5 DrlUing Machine

machine are of 3% per cent nickel steel, and the gear teeth are

generated upon a gear-hobbing machine. This machine has a

capacity for drills up to li-i inch in diameter, and eight drills

of this size can be used at one time.

A friction tapping device, located on top of the column, can

be furnished with these machines. The clutches are of the ex-

panding ring type, provision being made for their adjustment,

as necessary. All levers are within easy reach of the

operator, and provision is made so that the drills may be

stopped without shifting the belt. These machines are built

to drill to any rectangular lay-out up to 16 by 30 inches or to

any circular lay-out up to 24 inches in diameter. The drill

spindle bearings and supporting arms are of an improved
type upon which patents are pending at this time. The main
feature of the drill spindles is the exceptionally strong con-

struction of the spindle bearings and supporting arms, which
greatly reduces the drilling strain. Another feature of the

spindle construction is that the drills, when set at very close

centers, may be raised or lowered, as necessitated by varying

lengths of drills.

There are six changes of spindle speeds varying from 200 to

675 revolutions per minute, and 6 changes of head feeds, which
vary from 0.787 inch to 6.92 inches feed per minute. A single

lever is used for engaging and disengaging the feed mechan-

ism, and there is an adjustable stop for automatically releasing

the feed. Special attention has been given to the covering of

all gears so as to comply with the requirements of state laws.

This company is using a universal joint of its own design

which has all the friction surfaces hardened so as to reduce

the wear upon the joint parts. This feature, together with the

small number of parts in the joints, gives them an excep-

tionally long life. The drill illustrated is equipped with a cir-

cular head which can be set to drill a lay-out of 24 inches

maximum distance between drill centers. The machine weighs

10,000 pounds, and the weight is so distributed that the mod-

ern high-speed drills can be driven without straining any part

of the machine.

MANVILLE WIRE-FOEMING MACHINE
The Manville Bros. Co.. 27 Benedict St., Waterbury, Conn.,

has recently brought out a new design of four-slide wire-

forming machine. In the construction of this machine, which

is shown herewith, particular attention has been paid to

convenience in handling all adjustable parts, the parts having

been so arranged that the operator can stand at the front of

the machine and reach the clutch lever and the various ad-

justments for the straightener. feed, cut-off. former, tools and

stripper.

The wire straightener on this machine is of the well-known

double roll type and it is so placed that the operator can see

the wire at all points as it passes between the rolls. The wire

feed on the original Manville machine of 1854, was operated

from a crank-plate on the end of the side shaft, through rocker-

arms and connections to the feed slide. This mechanism Ijas

proved so efficient that it has been used in this late model,

with such modifications as the present requirements demand.

Two adjustments are provided for the feed: A main ad-

justment at the crank-plate consisting of a binding nut on the

crankpin and a knurled adjusting screw for moving the crank-

pin to and from the center, and an auxiliary adjustment at

the top of the rocker-arm (seen to the left) which raises or

lowers the end of the main connection. The first is used for

rougher adjustments, and the auxiliary for obtaining refine-

ments in the feed not available heretofore. These adjust-

ments in connection with the positive feed stop, eliminate all

inaccuracy in feeding and result in perfect work.

The feed grip, which is operated by an independent cam
and cross-slide, is so arranged that it will handle either wire

or flat band metal. The grip-lever is so pivoted as to make
the grip, in a way, self-tightening; that is, the greater the

resistance to feeding, the tighter the grip. TTiis grip-lever

may be thrown in to or out of action, without stopping the

machine, by a knurled handle on top of the lever. The cus-

tomary slide friction, with its tendency to heat and cut, is not

used, thus eliminating a source of much trouble experienced

with the old-style feeds. With this feed it is not necessary

to adjust the binder cam.

In machines of the older types, it has been customary to

loosen two cap-screws, and drive the cut-off bracket to as

near the correct position as possible, for the length of wire

required. As this method would be out of place when used

in combination with the refinements of feed adjustment on

this machine, the cut-off bracket is arranged to be adjusted

with a screw and miter wheels. With this arrangement, the

operator, with one wrench, may loosen the clamp bolt and

turn the screw adjustment until the cut-off is in the correct po-

sition, giving a degree of accuracy corresponding with that

of the feed.

The slides, which are well fitted and scraped to a bearing,

are supported by projecting shelves that extend from the edge

of the bed, thus supporting them against the downward pres-

sure at the cam rolls.
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There has been much objection in older machines to the

weak and springy nature of the bracket carrying the former,

and, in attempts to overcome this weakness, the bracket has

been enlarged until it has cut off the operator's view of the

tools and the work. In the later machines built by this com-

pany, the bracket is in the form of an arch, and provides such

a degree of rigidity that it can be cut away over the tools so

as to leave a clear opening for observation of the work. These

ManviUe Four-slide Wire-forming Machine

holders are fitted to take either round or rectangular shanks.

The stripper lever is carried on an independent bracket bolted

to the rear of the bed, and requires no re-adjustment when the

form-holder is adjusted.

In place of the old-style tight and loose pulleys, the well-

known Johnson clutch has been substituted. The use of a

single pulley does away with the necessity for a countershaft,

as the machine may be belted direct from the main line.

inches. There is a double taper bearing at the nose of the

spindle, the large ends of which are 7% inches in diameter.

The bearings in which the spindle revolves are bronze-bushed.

The drive to the cutter arbor is by means of a broad-faced key.

The spindle is fitted with a No. 7 Morse taper and it is ar-

ranged to hold the cutter arbor in place by means of a through
bolt. The spindle sleeve is 9% Inches in diameter and the

bearing is 21% inches long. This sleeve has an in-and-out

liand adjustment by means of a rack which
engages a pinion connecting with the worm-
gearing shown. The spindle sleeve is securely

held in position by this adjusting mechanism
and it is additionally locked by clamping the

bearing, which is split.

This machine will admit work 30 inches in

width between the end of the spindle and the

inner side of the outboard bearing, and work
321... inches high will pass beneath the cross-

slide at the top. The distance between the

uprights is 34 inches, and the work-table is 27

Inches wide by 10 feet 6 inches long over the

working surface. This table is of the box-

type construction and is entirely surrounded

by an oil pan. It has square, lock gibbed

bearings on the bed, and is 614 inches deep

above the shears. The bed is also of the box-

type construction and is stiffened by special

double ribs.

The outboard bearing has a horizontal ad-

justment in its support, which is also ob-

tained by means of a rack and pinion move-

ment. The bearing for the cutter-bar is

capped and bronze-bushed and is fitted for a

3V.-inch arbor. A handwheel is provided for

elevating the saddle and outboard bearing,

and the table may also be adjusted by a hand-

wheel located on the operating side of the

machine. All the operating levers are conveniently located

to permit of their control from one position.

ROYAL ELECTRICALLY-DRIVEN SENSITIVE
DRILL PRESS

The electrically-driven sensitive drill press shown in the ac-

companying engraving is made by the A. J. Deer Co., Hor-

nell, N. Y. This machine is designed for automobile fac-

NEWTON HORIZONTAL MILLING MACHINE
The Xewton Machine Tools Works, Inc.. Philadelphia, Pa.,

has added to its line of horizontal milling machines the de-

sign shown herewith, which is of particularly heavy construc-

tion. As the engraving shows, the main drive is by motor, and

there is also a small auxiliary motor for

elevating the saddle and outboard bear-

ing. The work-table has a spiral gear

and rack drive with a fast reversing

traverse and three changes of geared

feed.

The spindle is driven by a sleeve

worm-wheel (23 9/16 inches In diam-

eter), having a bronze ring with teeth

of steep lead. The sleeve of the worm-
wheel is 7 inches in diameter, and re-

volves in a bronze-bushed capped bear-

ing, the main part of which is cast solid

with the saddle. The driving worm is

of hardened steel and it is fitted with

roller thrust bearings, which are en-

cased, thus giving continuous lubrica-

^Qjj Motor-driven Horizontal Milling Machine built by the Newton Machine Tool Worlcs

The face of the main upright upon which the saddle is

mounted is 20 inches wide, and the length of the saddle bear-

ing on the upright is 24 inches. Provision is made for elevat-

ing the outer end of the arbor support and the saddle in uni-

son, to maintain alignment. The diameter of the spindle in

the driving sleeve is .5 inches and in the main bearing 6

tories, garages, general repair shops and, in fact, wherever

a light portable tool is needed. The current may be either

alternating with a voltage of from 110 to 220, and a frequency

of 60 cycles, or direct with from 110 to 220 volts. Three

changes of speed may be obtained by means of the three-step

driving cones. The spindle of this drill is counterbalanced
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and the table has a vertical adjustment and can be swung
about the column. The spindle is fitted with a chuck and has

a lever feed. The principal dimensions of this drill are as

follows: Greatest distance from the chuck to the table, 1514

Inches; vertical movement of the spindle, 4 inches; vertical

adjustment of the table, 15% inches; distance from the center

of the spindle to the column, 6 inches; size of the table, 10 by

Electrically-driven 12-inch Drill Press

12 inches; drill capacity, 1/2 inch; and net weight, 210 pounds-

The Royal sensitive drills are also made in two other styles,

one being a 10-inch machine of the bench type, and the

other a 12-inch size similar to the one shown in the illustration

but with the addition of a column or pedestal for floor use.

The motor for driving the 10-inch drill forms the base, and the

drive to the spindle is by a round belt. Five changes of speed
are provided on the smaller size and its dimensions are as

follows: The greatest distance from the chuck to the table,

8% inches; distance from center of spindle to column, 5V4
inches; vertical movement of spindle, 214 inches; vertical ad-

justment of table, 8% inches; size of table, 8^4 by IO14 inches;

drill capacity, 1/4 inch; and net weight, 120 pounds.

CLEVELAND ARBOR PRESS
The accompanying engraving illustrates a new and unusually

heavy arbor press recently put on the market by The Cleveland

Machine Specialty Co.,

202 204 St. Clair Ave.,

N. E., Cleveland, Ohio.

The frame is of box

construction with a

base 5 1/2 inches high

and heavily ribbed to

the full depth of the

frame. The lever is

counterweighted a s

shown, so that when
released, it rises to

the vertical position,

at which point the

pawl is automatically

raised from the ratch-

et wheel so that the

ram can be quickly

adjusted to or from
the work by means of

the handwheel.

This press will take

work up to 20 inches

diameter by 15 inches

high. It will force a 3-inch arbor into place and is capable of

exerting a pressure of six tons. The machine weighs 430

pounds net, and it is designed to withstand the abuse to which
these machines are so often subjected.

Cleveland Arbor Press

NEW MACHINERY AND TOOLS NOTES
Cabbaging Machine: Famous Mfg. Co., East Chicago, Ind.

Machine for compressing all kinds of scrap metal, worked by
hand, producing bales or "cabbages" suitable for re-melting.
The machine is intended for the use of brass founders, scrap
metal dealers, and manufacturers having much bulky scrap
to dispose of.

Motor-driven Polishing and Grinding Stand: Westinghouse
Electric & Mfg. Co., Pittsburg. Pa. Portable motor and stand
that can be arranged to operate small buffing, polishing and
grinding wheels, ventilating blowers, etc. The motor is light
and can be easily carried by means of a handle attached to
the top of the frame.

Large Shear: Long & AUstatter Co., Hamilton, 0. Large
shear intended for shearing plates. The heaviest stock that
can be cut at one stroke of the slide is 12 feet long and 1

inch thick. The stroke of the shear is 8 inches and the
ratio of the gearing is 14 to 1. This machine is entirely self-

contained and is equipped with a motor drive.

Wheel-lathe Tool Block: Putnam Machine Co., Fitohburg,
Mass. Tool block for driving wheel-lathes, in which the tool

is powerfully clamped by a cam-like projection formed on the
end of the clamping lever which is raised by a screw that
bears on the end of the tool shank, the tool being clamped at
the front by the cam and at the rear by the screw.

Change Gear Boxes: New Haven Mfg. Co.. New Ha.ven.
Conn. Complete quick-change gear-box in which thirty-two
gradations of feed for turning or threading may be obtained
by the manipulation of two levers. Also change feed box
giving three changes which is operated by a single lever.

These quick-change boxes are applied, to the lathes built by
this company.

Tap Wrenches: J. E. Poorman Co., Inc., 1825 Bristol St.,

Philadelphia, Pa. Tap wrenches furnished in three sizes

(Nos. 4, 5 and 6) for taking taps, ranging from 1/16 to 3/16
inch, 1/8 to 1/4 inch, and 3/16 to 7/16 inch, respectively.
The shanks have a knurled extension, which is very con-
venient for backing the tap out at high speed with the thumb
and forefinger.

Bench and Toolpost Grinder: New York Electric Tool Co.,

136 Liberty St., New York City. Electrically-driven com-
bined bench and toolpost grinder. It can be held in the
lathe toolpost for grinding centers, etc., and a rectangular
base, which may be readily attached, converts it into a small
bench grinder. The weight is 8 pounds and the diameter of
the wheel, 3 inches.

Turbine Blower: Buffalo F'orge Co., 490 Broadway, Buffalo,

N. Y. Two-stage turbine blower which, because of the com-
paratively low speed required, can be directly driven by mo-
tor. Small capacities at high pressures are easily obtained
at moderate speeds, for by using two or three stages, the
speed can be reduced to that corresponding to one-half or one-
third, respectively, of the total pressure.

Combination Rule: E. P. Johnson Kule Mfg. Co., 553 Mon-
roe St., Chicago, 111. Combination six-inch rule, protractor,
tri-square, bevel and caliper. It consists of two parts which
are pivoted together to form a protractor, and a sliding piece
in one section, which is used as a caliper. The protractor has
a vernier reading to one-half degree, and the tool, which is

of German silver, is accurately graduated.

Die Casting Machine: Soss Mfg. Co., 435 Atlantic Ave.,
Brooklyn, New York. Machine for casting parts in metal
molds under pressure, using an alloy of low melting temper-
ature and high tensile strength. The metal is melted by gas
and a large variety of castings can be made with it, individual
molds being required, of course, for each piece. It is claimed
that two men can operate it and turn out 4000 pieces per
day.

Die Grinder: F. L. Schmidt, 21st St. and 11th Ave., New
York City. Die grinder, the spindle of which can be placed
either in a horizontal or a vertical position, as required, or at

any intermediate position. Wheels are mounted on both ends
of the spindle, and the latter may be adjusted while the ma-
chine is in motion. The drive is by a quarter-turn belt which
connects the countershaft at the rear with the spindle, by
passing over idlers at the top of the column.

Transferring Punch: E. C. Bliss Mfg. Co.. Providence. R. I.

Transferring prick-punch intended particularly for toolmakers'
use. It consists of a base-plate and overhanging arm, both

of which contain punches in exact alignment. When it is

required to transfer a punch mark fi-om one side of a piece to

the other, the upper punch is brought down to coincide with
one mark, and the second mark is made by pulling down and
releasing the lower punch which is actuated by a spring.

Molding Machine: Henry E. Pridmore, Chicago, 111. Heavy
double-shaft stripping plate machines in both round and square
types and intended to be operated as roll-overs with the serv-

ice of a crane and hoist. The operation of making a mold on
this machine consists in putting the flask in place, ramming
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it up and clamping it to the bottom board of the machine;
the entire equipment is then turned over and the pattern
drawn from the mold, after which the machine is lifted and
returned to the floor for making the next mold.

Four-spindle Indexing Attachment: Garvin Machine Co.,

Spring and Varick Sts.. New York City. Attachment tor hold-

ing spark plugs while the hexagons are being milled. Four
phigs are held at a time and all are indexed simultaneously.
The milling operation is performed before the plugs are
threaded so that they are held by the smooth ends in double-
tapered collets that are tightened by a wrench. When the
work is completed, the collets are loosened, and the return of

the table operates ejecting levers which force the pieces from
the fixture.

Mechanlgraph: Topping Bros., 122 Chambers St., Xew
York City. Machine for making opaque drawing paper, on
which a drawing has been made in pencil, sufficiently trans-

parent for the production of blueprints. The drawing to be
treated is passed between a pair of rolls which carry it

through a bath that renders the paper translucent. It is then
conveyed along a series of moving tapes to the drying rolls.

This machine, with the exception of certain improvements, is

similar to the "transparentizer" illustrated and described in

the April, 1907, number of Macuixery.

Tooth-rounding Machine: Schuchardt & Schiitte, New
Y'ork City. Automatic tooth-rounding machine for chamfer-
ing teeth of gears used in sliding transmissions, etc. The
machine employs a profiling cutter mounted in a spindle, that
may be swiveled to angles suitable for any gear tooth. The
arbor on which the gears are mounted is indexed by a mech-
anism that is entirely automatic, thus making the operation
continuous. Either a single gear or several may be operated
on simultaneously, and the teeth can be rounded on both
sides at the same setting. This machine has a capacity for
gears up to 12 inches in diameter.

Shear: Cleveland Punch & Shear Works, Cleveland, O.
Large shear built for cutting test pieces from plates, I-beams,
channels, etc. The main frame is a solid steel casting, which
weighs 35,000 pounds. All gears are of steel with machine-
cut teeth, and the main driving gear is 7 feet 4 inches in

diameter, with a 10-inch face. The flywheel is 6 feet in diam-
eter and weighs 6700 pounds. The shear is provided with a
clutch of the S-jawed type, which is operated by foot-treadle
or hand-lever in the usual manner. The drive is by 30 horse-
power motor which is connected to the flywheel by a 10-inch
belt. The complete machine, exclusive of the motor, w-eighs
70,000 pounds.

Floating Reamer: Kelly Reamer Co., Cleveland, Ohio. A
recent improvement in the Kelly floating reamer, which in-

sures both accuracy and finish without grinding, in cylinders
from one inch to twelve inches diameter, and is being used
with success for both turret lathe and cylinder work. The
improvement consists of an adjustable rigid highspeed boring
blade set immediately ahead of the reamer proper, its purpose
being to take a final boring cut of about 0.01 inch leaving but
0.003 inch for the reamer to remove, and thus reducing the
work done by the reamer blades. Reamers of this type have
in the automatic machines at the plant of Timken Roller Bear-
ing Co., Canton, Ohio.

Upright Drill: Mechanics Machine Co., Rockford. 111. This
machine is a recent addition to the line of upright drills manu-
factured by this company. The size is 2S inches, and the de-

sign is similar to the No. 32 machine illustrated in the April
number of Maciiixeky. There are eight changes of feed avail-

able, ranging from 0.004 to 0.051 inch per revolution of the
spindle. All feed gears are milled from solid stock, and
the drill is equipped with a geared tapping attachment if re-

quired. The head is adjustable on the column, and the maxi-
mum distance from the spindle to the base is 56 inches. The
vertical feed is 13 inches, and the distance from the column
to the center of the table is 14% inches. The diameter of the
column is S inches, while the spindle diameter in the sleeve
is 1 15/16 inch.

Single-stroke Open-die Header: E. J. Manville Machine
Co., Waterbury, Conn. Improved type single-stroke open-die
header intended for heading long rivets, wood-screw- blanks,
bolts, etc., which are subsequently shaved to remove surplus
stock and the fin under the head caused by the joint in the
gripping and heading dies. This machine can also be em-
ployed for cutting and heading wire, where the fin marks are
not objectionable. It is built in six sizes; the smallest size

has a capacity for diameters up to 1/8 and a length of l^o

inch, and the largest, for diameters of % inch and lengths of

7 inches. This type lends itself to greater speed than a solid

die. as the feeding of the stock ejects the finished piece with-
out loss of time, and also because the blank is brought quickly
in line with the heading punch.

Micrometer Caliper: Gilbert, Harris & Co.. Chicago, 111.

Universal micrometer caliper which may be used for inside
or outside measurements within its range. It has a range of
4 inches inside the frame, and the adjustments may be locked

when set. The frame is drop forged and contains a sliding
rod in one end for quick adjustment and a micrometer screw
in the other for fine measurements and adjustment. This
caliper can also be used for taking inside measurements, the
sliding rod on one end and the micrometer head on the other
being pointed for this purpose. There is also provided an at-

tachment in the shape of two drop-forged arms which fit the
sliding rod, so that the caliper may be set to two measure-
ments at one time. These arms may also be used independ-
ently for a variety of purposes.

Piston Ring Grinder: Bay State Grinder Co., Worcester,
Mass. Improved design of piston ring and surface grinder,
having ample weight and stiffness to meet the requirements
of any work within its capacity. The machine has a Walker
magnetic chuck that is attached to a vertical spindle, which,
in turn, is driven by spiral gears from the cone shaft, the
gears running in an oil bath. This chuck is elevated by a
graduated handwheel. The head on which the emery wheel
is mounted is adjustable so that saws, cutters, etc., may be
ground convex or concave if desired. This head is provided
with three feeds. The spindles and shafts are ground, and
have adjustable bushings that are thoroughly protected from
dust. The pedal clutch-operating device is a noteworthy
feature, as it enables the operator to start and stop the rota-
tion of the chuck with his foot, so that the hands are left

free. This same pedal also connects and disconnects the cir-

cuit which supplies the current for the chuck, though this
can be operated by hand. The machine can be equipped with
a vertical spindle and cup-wheel, if desired, and it can be
arranged for either wet or dry grinding. A valve face grind-
ing attachment for grinding single cams can also be supplied.
A countershaft is not necessary as the drive is direct from
the main shaft.

CORRECTION TO CARTER & HAKES BENCH MILLING
MACHINE DESCRIPTION

In the article descriptive of the bench milling machine manu-
factured by the Carter & Hakes Machine Co., of Winsted, Conn.,

which appeared in the September number, the statement was
made that the machine is built in two styles, one being a

hand milling machine, with or without a vertical attachment,

and the other a machine with both hand and power feeds for

the table. This is erroneous, as the bench machine is not

made with power feed or with a vertical attachment. The No.

3 hand milling machine built by the company can, however, be

furnished with or without a vertical attachment, and also with

both hand and power feeds for the table.

FLtJX FOR BRASS FOUNDRY WASHINGS

In the melting of washings from brass foundry ashes, a

flux must be used unless they are washed very clean. Even
with clean washings a flux is advisable. The same applies

to grindings, skimmings and similar waste materials. Un-

less a flux is used when they are melted, a union of the parti-

cles of metals is prevented by the presence of so much foreign

matter, and instead of the full amount of fluid metal there

is usually obtained a small quantity in the bottom of the

crucible and a large mass of pasty material fritted together.

When a flux is used the foreign matter is dissolved and clean

metal is left. For a flux in melting brass, bronze or composi-

tion washings, grindings, skimmings and other material, I

have found nothing better than plaster-of-paris. It is cheap

and excellent for this purpose. It possesses the property of

dissolving what foreign matter may be present in the shape

of sand, slag or oxide, and it has practically no action on

the crucible; any desired quantity can be used. It melts

readily and forms a thin slag. To melt washings or grind-

ings with plaster-of-paris, mix about 5 pounds of it with the

washings when they are placed in the crucible. Then melt

in the usual manner. If the slag at the conclusion of the

melt is not sufficiently fluid, more should be added. When the

metal is completely melted pour the entire contents of the

crucible into ingot molds. Do not attempt to skim it. The

slag will run into the molds with the metal and rise to the

top. Allow the mass to cool and then dump the ingot molds.

The slag of plaster of-paris can be readily detached by a blow

from a hammer, or it usually will tall off.

—

Edwin S. Sperry

in, paper read before American Brass Founders' Association

convention.
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ADDITION TO THE RYBRSON PLANT
Joseph T. Ryersoii & Son of Chicago have in course of

erection additions to their already large plant, which will

give them an inci-ease of floor space, of approximately 85,000

square feet, making a total building floor area of over 800,000

square feet.

The new buildings are two in number—one is to be de-

voted to machinery warehousing and display and demonstra-

tion rooms, and the other to the storage of structural shapes

and specialties. Both new
buildings follow out the

same general engineering

and architectural design

adopted throughout the

plant. The addition to the

machinery demonstration

and display rooms is located

north of the present ma-

chinery warehouse on Rock-

well St., extending north to

14th St. This building is

350 feet long and 75 feet wide, of steel and brick construction

with tile and glass roof. The floor is 3-inch planking crossed

with matched hard maple over concrete. This building will be

served by a 15-ton crane, spanning the full width of the build-

ing, the runways of which will extend over double switch

tracks and a wagon runway at the south end of the building.

The building will be piped for compressed air, steam, gas

and water, and both alternating and direct electric current

will be available in all parts, which with lineshafting and

belting will enable the company to test or practically operate

any kind of machine. The building is of fireproof construc-

Muclihiery.y. K.

Pig. 1. End Elevation, Machinery De-
monstrating Bxiilding. Joseph T. Byerson
& Son. Chicago

DON'TS FOR ELECTRICIANS*
By H E. WOODt

Don't run wires crooked.

Don't use unenclosed fuses.

Don't put in wiring loosely.

Don't put up cleats with nails.

Don't use acid in soldering joints.

Don't nick a wire when skinning it.

Don't allow contacts to become dirty.

Don't read a meter from left to right.

Don't leave bad joints in the molding.

Don't put up any circuit without a fuse.

Don't let a switchboard get out of repair.

Don't leave any conduit pipe ungrounded.

Don't forget that mica is a good insulator.

Don't use the edge of a knife to clean wire.

Don't put too much tension on a drop light.

Don't work on inside wiring, with current on.

Don't leave conduit pipe improperly supported.

Don't leave a piece of work without testing It.

Don't forget that all joints should be soldered.

Don't throw a switch lever in or out too slowly.

Don't leave any binding bolts or contacts loose.

Don't put up rosettes without their proper fuse.

Don't leave litter or rubbish around a generator.

Don't use emery cloth or paper on a commutator.
Don't put fuse plugs where water can get at them.

Don't use pliers unless the handles are insulated.

Don't put in iron bolts where brass ones should go.

Don't be wasteful of wire or tape; they cost money.
Don't let the commutator get dirty or gummed up.

Don't let wires sag; they present a bad appearance.

Don't put any pulling strain on a portable lamp cord.
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Fig. 2. Plan of Machinery Demonstrating and Display Building, Joseph T. Ryerson & Son. Chicago

tion throughout, and when completed will be the largest ma-

chinery display and demonstration room devoted to an in-

dividual concern.

The structural specialty building is immediately south and

adjacent to the present structural warehouse and extends 500

feet from Rockwell St., east to the Pennsylvania tracks. The

building is 100 feet wide and of steel construction throughout.

This building will be served by two cranes, each of 5 tons ca-

pacity and with 100 foot span. Double switch tracks extend

across the east end, while in the west end there is a wagon

runway.

These extensive additions to the Ryerson plant, coming

at this period of general dullness and unsettled business

conditions, are significant as representing the progress which

that company has made in the "steel department store " idea

and as further exemplifying the success which has attended

such concerns as are in position to cater to the entire wants

of the steel users.
* * *

At a recent meeting of the National Association of Cotton

Manufacturers, Mr. Jos. Hope, of Rouen, France, exhibited a

sample .of a substitute of cotton made from spruce wood pulp.

Cloth woven from the fiber is said to stand bleaching, dyeing

and finishing as well as cotton, and to have a more brilliant

luster. It is stated that it can be produced at a smaller cost

than the market price of cotton, and that arrangements are

made abroad for its manufacture on a large scale.

make a splice without having the wires clean.

try to replace fuses without pulling the switch,

let a switch blade arc when throwing it in or out.

put a motor or generator on a shaky foundation,

overload a motor or generator for too long a time,

believe that a wire is "dead" because others say so.

slant holes downward where wires enter a building,

leave loose bolts or nuts near a motor or generator,

install a motor or generator in a damp or wet place,

throw a switch before you know how It Is connected,

burn the insulation on wires while soldering a splice,

splice a small wire and a large one together in a line.

put in a lighting circuit without having it well fused,

enclose a motor or generator so that it cannot get air.

forget the lugs on switches for wire larger than Xo. 8.

use dry batteries where a constant current is desired,

leave dirty waste lying on a switchboard or rheostat,

attempt to trim an arc light with "juice" on the wires,

leave an open keg of nails near a generator or motor,

leave the end of a conduit pipe without a hushing on It.

put your hands on a generator when it is not neces-

shift the brushes when a motor is running at full
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Don't forget that electricity is like the wind; it can't be

seen.

Oon't use a screwdriver unless tne handle is properly insu-

lated.

Don't put in a new brush without fitting it to the commu-
tator.

Don't forget that rosin makes a good flux for soldering

splices.

Don't think that all adults can stand the same amount of

current.

Don't depend upon your head entirely to remember a wir-

ing diagram.

Don't let a motor or generator run when it is sparking ex-

cessively.

Don't work on a running generator or motor with steel or

iron tools.

Don't disconnect wires without tagging thera. it they are

to go back.

Don't fail to place switches where they will be handy in

case of fire.

Don't carry steel tools in your pocket when working around

a generator.

Don't get into the habit of twisting wires both ways in mak-
ing splices.

Don't forget that platinum makes the most satisfactory

sparking points.

Don't overload a circuit beyond the carrying capacity of the

conductors.

Don't put your fingers on a commutator, as the oily effect

is bad for it.

Don't splice an insulated wire and leave it without winding

it with tape.

Don't put wires in dangerous places without protecting them
thoroughly.

Don't throw the rheostat lever up too quickly, but give it

the proper time.

Don't sweep the floor or raise dust near a generator when
it is running.

Don't forget that pure coin silver makes a very satisfactory

contact point.

Don't start up a new motor or generator without a thor-

ough examination.

Don't use anything but authorized fuse in places where

fuse wire is to go.

Don't put two solid carbons, or two cored carbons in an

alternating current arc lamp.

Don't put wires near together crosswise, without bushings

or circular loom work between.

Don't leave a key in a socket switch unless you are willing

to have it tampered with in your absence.

Don't solder a joint up close to a wall or woodwork with-

out asbestos protection between it and the wires.

Don't forget that dental cement will fill the crevices where

mica is broken out of a commutator, and that it is a very

eflScient insulator.

Don't wind a large wad of tape over a splice, as it is suffi-

cient to have the wire covered; the splice need not be much
larger than the wire in other places.

Don't forget that both a generator and a motor should

have a good blowout with a strong blast of air occasionally,

to get rid of all the dust which accumulates there.

The exhibit of the commissary department of the United

States Navy at the Domestic Science and Pure Food Exposi-

tion, Madison Square Garden, Xew- York, September 17-24,

gave visitors some idea of the extent to which machinery and
apparatus is used on United States naval vessels for the prep-

aration of food. The exhibit was of interest from an engineer-

ing standpoint, showing, as it did. advanced types of machin-

ery for bread mixing, potato peeling, etc., and electrical appa-

ratus for roasting, broiling and general cooking. Electrical

ranges have the advantage of requiring only about three-

fourths the space of coal ranges of equal capacity—a very

important consideration in the equipment of a battleship, on

account of the limitations of space.

INSPECTION OF YALE & TOWNE MANU-
FACTURING METHODS

The hoist sales department of the "i'alo & Towne Mfg. Co.,

Xew York, represented by Messrs. R. T. Hodgkins, manager
of the hoist department, and H. C. Spaulding, Xew York dis-

trict manager, entertained about thirty salesmen of the lead-

ing concerns selling Yale & Towne hoists, and others, on
the afternoon and evening of September 16. The party in-

spected the factory at Stamford, Conn., and were then given
a shore dinner at the Stamford Yacht Club House on Ship-
pan Point. The object of the "get-together" was to impress
on the salesmen the high quality of Yale & Towne products
by showing them the processes of manufacture and methods
of inspection, and to give them a forecast of the company's
selling policy. The party evinced great interest in the manu-
facturing practice followed in making locks, builders' hard-
ware, hoist chain, hoists, etc. The event is one that will be
long remembered with pleasure by those whose good fortune
it was to participate.

* * *

A brilliant example of the remarkable progress of aviation
in 1910 is the achievement of George Chavez, a Peruvian, who
flew over the Alps from Brigue, Switzerland, to Domodossola,
Italy, September 23. Chavez made the flight in an attempt to

win the prize of 120,000 offered by the Italian Aviation So-
ciety for a flight from Brigue to Jtilan, Italy, a distance of
seventy-five miles. He followed the general route of Na-
poleon's famous road over the Alps through the Simplon Pass,
and rose to a height of between 8000 and 9000 feet, thus prob-
ably breaking his own altitude record of 8271 feet, made Sep-
tember 3. Unfortunately Chavez lost control of his monoplane
at that great height through the benumbing effect of cold and
practically fell with the machine thousands of feet until near
the ground where he recovered partial control and the fall

was broken, but the daring aviator was so badly hurt that he
died four days after.

* * *

A government report from Washington indicates that bi-

cycling as a pastime is rapidly decreasing in popularity both
abroad as well as in America. Statistics show a great falling

off in exports of bicycles from the United States. In 1897,

when bicycling was at the zenith of its popularity, $7,005,323

worth were exported; in 1900, the exports amounted to ?3,-

5.53,149: and during the last fiscal year the exports totalled

only ?620,760.
* * *

PERSONALS
Clifford Talbot, formerly with James Cunningham, Son &

Co., Rochester, X. Y., has been made superintendent of the
Selden Motor Vehicle Co. of Rochester.

Chester B. Hosford, for many years superintendent of the
Haydenville Co., Haydenville, Mass., has taken the position of
superintendent of the Bay State Brass Co., of Haydenville.

J. B. Canfield, master mechanic for the Boston & Albany
R. R. at the Allston, Mass., shops, has been promoted to divis-
ion master mechanic at the West Springfield, Mass.. shops.

John B. Milliken has resigned the position of comptroller
of the Crocker-Wheeler Co.. Ampere, X. J., and taken the
position of treasurer of the Yale & Towne Mfg. Co.. Stamford,
Conn. Mr. Jlilliken's headquarters will be in Xew York.

A. J. Fries, division master mechanic of the Boston & Al-
bany R. R. at the West Springfield, IMass.. shops, has been
promoted to the position of division superintendent of mo-
tive power for the Xew York Central & Hudson River R. R.,
Buft'alo, X. Y.

William H. Amidon, of Millers Falls, Mass., the only sur-
vivor of the original fifty workmen who started with the
Millers Falls Co. forty-one years ago. was recently given a
surprise party on his seventy-sixth birthday by over one hun-
dred of his fellow workmen.
William M. Chamberlin. formerly secretary and treasurer

of the Adcraft Club, Detroit, Mich., aud general promotion
manager of the Detroit Lubricator Co., Wright ilfg. Co., and
the Austin Separator Co., has been appointed manager of the
bureau of general promotion of the American Supply & Ma-
chinery Dealers Association, of Detroit.

Critchley Parker, publisher of the Aiistrnlian Miyiing Sfowrf-
ard. Melbourne, Australia, made a brief visit to the United
States in September in the interests of the Australian com-
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monwealth, his mission being to awaken in American manu-
facturers and business men an appreciation of the great op-
portunities for the development of industrial enterprises in
Australia and its large potential market for machine tools, ma-
chinery of all kinds, etc.

Charles P. Kenworthy, a furnace engineer until recently
with the engineering department of the American Brass Co..
and formerly of the Kenworthy Engineering Co., has been
engaged by the Rockwell Furnace Co., 26 Cortlandt St., New
York, to represent it in the New England states and Canada.
Mr. Kenworthy has devoted his entire time for the past eight-

een years to the design and construction of furnaces and fuel

apparatus and brings with him a large acquaintance among
the builders and users of this line.

James Sherwood, a well-known steel salesman, has been
appointed Canadian agent for Thomas Firth & Sons, Ltd.,

Sheffield, England. Mr. Sherwood took full charge of the
Canadian trade October 1, with headquarters in Montreal.
For five years past Mr. Sherwood has filled a responsible po-

sition in the sales organization of E. S. Jackman & Co., Chi-

cago, 111., agents for the Firth-Sterling Steel Co. Prior to

that engagement he was the railroad representative in Can-
ada of the Ewald Iron Co. He was closely associated in the
development of the Firth-Sterling business in Chicago, and,

also having had valuable experience as assistant manager
and salesman in the old Chicago staff of Howe-Brown & Co.,

and Park Bros. & Co., is well qualified for his present po-

sition.

, * * *

OBITUARIES
George M. Gerry, for over fifty years a manufacturing ma-

chinist at Athol, Mass., died August 31, aged seventy-three
years.

Aaron W. C. Williams, treasurer and manager, and one of

the founders of the Capewell Horse Nail Co., Hartford, Conn.,

died August 4.

JI. M. Joslyn, of Springfield, Mass., died recently in Yoko-
hama, Japan, aged thirty-nine years. Mr. Joslyn was a
skilled draftsman and toolmaker, and had held several im-
portant positions. He went to Japan about a year ago as

manager of the American Graphophone Record Co. ot New
York. He formerly was superintendent of the American Rec-
ord Co. which was absorbed by the trust three or four years
ago.

John W. Russell, president of the John W. Russell & Sons
Co., Springfield, Mass., died at his home August 31, aged
eighty-seven years. Mr. Russell began his apprenticeship to

the machinist trade seventy-two years ago with Zelotus Lom-
bard, and with the exception of a short run of "California

gold fever" in '49 and '50, had been continually in the ma-
chinists' trade and manufacturing. Mr. Russell established

the business, now conducted by his sons and which has been
a continuous and successful enterprise, in 1865.

George Henry Baush died at Northfield, Mass., September
12 with an abscess on the lungs, aged forty years. Mr.
Baush, born in Holyoke, Mass., was the son of C. H. Baush,
the founder of the present Baush Machine Tool Co., ot Spring-

field, Mass. He and his brothers formed a partnership with
their father under the firm name ot C. H. Baush & Sons, and
moved to Springfield where the business is now located.

Later the firm name was changed to Baush & Harris Machine
Tool Co., and still later to the present name. Mr. Baush was
superintendent of the concern for several years, leaving it a
few years ago and taking up the selling of machinery. He
gave up the position of sales manager of the Fay Machine
Tool Co., Philadelphia, Pa., last spring on account of ill health.

CHARLES T. PORTER
Charles T. Porter, the famous engineer, inventor, author,

"father of the high-speed steam engine." and promoter of many
improvements in steam engineering practice and design, died

at the home of his son, Mr. L. M. Porter, New York, August
29, in his eighty-fifth year. Mr. Porter was educated to be a
lawyer, and practiced law with indifferent success for a few
years. Then, becoming interested in the invention of a stone-

dressing machine made by one of his clients, he abandoned
law to promote it and thus became interested in engineering.

The original invention was worthless and considerable money
was sunk by Mr. Porter and his friends in its development.
In the struggle to make the machine work he conceived an
improved machine which was built and worked successfully.

The operation of this machine required much power, and
great trouble was met with in regulating the engine, which
was of the old-style, long-stroke, fiy-ball governor type.

This trouble led to the invention of the Porter governor in

1858. and made him acquainted with the general defects of

the common type of slow-operating steam engines then in use.

The Porter-Allen steam engine, in which the governing func-

tion was effected through controlling the action of the slide

valve instead of throttling the steam pipe, was the work of

Mr. Porter and James F. Allen with whom he became ac-

quainted in 1860-61. The two were closely associated for ten

Charles T. Porter

years. The development ot the Porter-Allen high-speed en-
gines, which ran with such steadiness under extreme fluctua-
tions ot load as to make electric lighting practicable, and
made direct-connected engines and dynamos possible in 1S8U,
was, it might be said, the direct result of Mr. Porter's experi-
ence with the stone-dressing machine. The development of
the high-speed steam engine led to many improvements in
machine design and manufacturing practice, and it would be
difficult to estimate the great influence ot his work on engi-
neering practice in general. Mr. Porter's conception of a
high-speed engine of much greater power for a given unit of

weight than the slow-speed engine has had a profound effect

on prime mover design. The multiple-cylinder high-power gas
engine weighing, say ten pounds or less per horsepower in

the case of the automobile and three pounds Or less for the
aeroplane, is the logical result of his pioneer work. The
story of his life fills a large volume entitled "Engineering
Reminiscences," published in 1908, and is a remarkable record
of engineering progress made in the liilfilment of an idea.

Mr. Porter's work in England and America brought him into
contact with most of the leading engineers of the age, and the
book is replete with incidents that occurred in his intercourse
with them. He was a remarkable mechanical genius, but un-
fortunate in many ot his business affiliations and his life was
somewhat embittered by the dishonesty and treachery of

trusted associates. On the other hand, the hearty recognition
accorded him by the engineering world was most gratifying.

He was an honorary member of the American Society of Me-
chanical Engineers, and in 1909 was presented with the John
Fritz medal which is conferred by the four national engineer-

ing societies, viz.. American Society ot Civil Engineers, Amei i

can Society of Mechanical Engineers, American Institute of

Mining Engineers, and American Institute ot Electrical Engi-
neers, tor notable industrial or scientific achievement, ftir.

Porter was the fifth to receive the medal, the others being
Lord Kelvin, Alexander Graham Bell, George Westinghouse,
and Thomas A. Edison. Mr. Porter's home was in Montclair,

N. J., where he had lived for several years. Following the

death of his wife in July, he removed to New York to the home
of his son.

COMING EVENTS
October 0-12.—Second Intein,Tti"uai Congress of Uefiigfratlon.

Vienna, Austria. Tor furtlier infoiination address Mr. F. W. rilsbuiy.

1G60 Monadnock Building, Cliicago, 111.

October 10-14.—Annual convention of the American Street and
Interurban Railway Association, .\tlantic City, N. J. H. C. Donecker,
secretary and treasurer, 29 West 39tb St., New York.

October 25-G.—.\nnual convention ot the National Machine Tool
Builders' .\ssociation. New York. Hotel Astor headquarters. Charles
E. Hildreth, secretary, Worcester, Mass.

October 27.

—

M.\chineri"s eighth annual outing.

November 17-10.--Fourth annual convention ot the National So-

ciety for the Promotion of Industrial Kducation, Boston, Mass. A
feature of this convention will be a lecture on "Continuation Schools,"

by Dr. George Kerschensteiner, suijerintendent of schools, Munich.
Germany. James B. Monaghan, secretary, 20 West 44tli St., New
York.

December 12-15.—Convention of the National Gas and Ga.soUne

Engine Trades Association, Racine, Wis. Albert Stritmatter, secre-

tary, Cincinnati, Ohio.

SOCIETIES AND COLLEGES
Bulletin of the .\KMOfR Institute op Technology. General

information number containing catalogue ot courses for the present

school year. Frederick U. Smith, comptroller and secretary, Chicago,

111.
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Has the importance of ample bearing surfaces, accur=

ately scraped, occurred to you?

Insthe construction of B. <SL S. Milling MacHines
great emphasis is placed upon this one feature, in that long and wide
flat bearings and liberal cylindrical bearings, scraped carefully to sur-

face plates and standards, are the most important factors in producing
and maintaining alignments and accuracy.

Note how the back of the knee extends above the top, a feature which
prevents sagging of the knee when carrying a heavy load. Also note
the wide bearings for the saddle, eliminating any bending strains under
heavy cuts. Then study the length of the table bearings on the saddle

which permits cuts to be taken easily and
accurately to the full length of the table. Such
features as these are the ones that should be
borne in mind when purchasing a Milling Ma-
chine. Cylindrical

bearings, al-

though not illus-

trated here, re-

ceive the same at-

tention astheflat. _, ^__ _ _, .,

,^^ ^
^ -»-— #*

Our General Cata- * "" '"^'''^"^^^
- n /^ __j_-^sap- _.

logue shows a full

line of Milling

Machines. ,»--——

Brown & Sharpe Mfg. Company Vt
Providence, R. I., U. S. A.
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Tratelixr Engixeers Association. Committee reports and sub-

jects for discussion. IStli Annual Meeting, Niagara Falls, Canada,
August 16-in. W. O. Thompson, secretary, N. Y. C. Car Sbops, East
Buffalo, N. 1'.

National Association for the Promotion of Industrial Educa-
tion. The Factory School of Rochester, by George M. Forbes. The
National Importance of Education, by Dr. K. Rhees. Arthur L. Wil-

liston, secretary-treasurer, Pratt Institute, Brooklyn, New York.

NEW BOOKS AND PAMPHLETS
Vibrations of Sv.stems Having One Degree of Freedom. By B.

Hopkinson. 54 pages, SM: x S% inches. Published in the United

States by G. P. Putnam Sons, New Y'ork. Price 75 cents.

Model Balloons and Flying Machines. By J. H. Alexander. 127
pages, 5x7 inches, 45 illustrations, 5 inserted plates. I ub-

lished by Norman W. Henley & Son, 132 Nassau St.. New York,

and Crosby Lockwood & Son, London. Price $1.50.

The success of the aeroplane has tremendously stimulated popular

Interest in balloons, dirigibles, and heavler-than-air flying machines of

all kinds. It was the aim of the author to give the reader a his-

tory of the art up to date, and an idea of its present state as far as

possible. It describes early balloon flights, the spherical balloon, the

parachute, the dirigible balloon, fire balloons, how to inflate a model

balloon with gas, a model airship, fundamental principles of flight,

gliders aeroplanes, Maxim's flying machine, biplane and monoplane
flving machines, Farman, Voisin, Wright, Bleriot, and other biplanes,

Thf concluding chapter gives a glossary of terms used in describing

flying machines with suitable sketches to illustrate.

I'ciwER Gas and Gas Producers. By .T. C. Miller. 1S4 pages, 5x8
inches. 18 Illustrations. Published by Popular Mechanics Co..

Chicago, III. Price .$1.

It is freely predicted that the gas engine and gas producer will

eventually replace steam engines and steam boilers for power pur-

poses, especially in the larger plants. It is scarcely twenty years

since gas producers were first introduced and in that shiu-t time the

development of the gas producer plant has been most remarkable.

This work treats of producer gas and its chemistry, heat values of

various gases, gas producer fuels, types of gas producers, including

Siemens, Wiley, Smith, Taylor, Loomis, Pettibone, and Morgan.
Chapter VII is on gas producer operation. The efficiency of a producer

plant is compared with that of a steam plant, and some causes of

producer troubles are touched on. The concluding chapter is on gas

producer installation, the erection of the plant, preliminary testing,

water seals, gas holders, rules of the International Board of Fire Un-
derwriters, etc.

Chemists' Pocket Manual. By Richard K. Meade. 443 pages, 4 i

614 inches. Published by the Chemical Publishing Co., Easton,

Pa. I'rice .$3.
. ,,, , ,

This work is a practical hand-book containing tables, formulas, cal-

culations, information, physical and analytical methods for the use

of chemists, chemical engineers, assayers. metallurgists, manufacturers,

and students. It has been the author's aim to present in as con-

densed form as possible such information as would seem to be of

service to those interested. The work is one that can be highly com-

mended It is concise, compact and contains a large fund of val-

uable information, the contents being substantially as follows; metnc
and United States weights and measures, metric tables, mensuration,

international atomic weights, stoiobionietry, graphic methods of saving

calculation conversion tables, specific gravities of solids and liquids,

weight and volume of substances, standard tables of the specific gravity

of sulphuric acid, nitric acid, hydrochloric acid and ammonia. Lunge's

and other tables of specific gravity of acids and alkalies, physical

properties of gases, hygrometers, solubility, boiling point and melting

point standardizing weights, calibration of chemical glassware, tem-

pi'vature heat combustion, radiation, steam, electricity, mechanics,

mineralogy, geology, volumetric solutions, standardized volumetric so-

lutions, reagents used in quantitative and qualitative gas analysis, test

papers, assaying, analysis of iron ores, analysis of coal, analysis of

blast furnace slags, analysis of soap. etc.

IIigii-Speed Steel. Bv O. M. Becker. 360 pages, 6x9 inches. 27S
illustrations. Published by McGraw-Hill Book Co., New York.

Price $4. ^ . ^

This work, is, we believe, the first comprehensive treatise on

highspeed steel its development, treatment and use, notwithstanding

the fact that high-speed steel was first brought to the attention of

the engineering world bv Messrs. Taylor and White more than a de-

cade ago. Space will permit us to give only a running review of the

contents of this interesting and valuable book. It begins with a his-

torical account of ancient steels and takes up the development of

steels of the high-speed variety. Section II treats of the making of

steel and tools, forging, hardening, tempering, annealing, grinding,

etc Section III is devoted to the use of high-speed steel tools

treating of the range of usefulness and maximum effect, speeds, feeds,

and related matters. Considerable space is given to the researches

of Mr Taylor, which were recorded in his paper "On the Art of Cut-

ting Metals" presented before the American Society of Mechanical

Engineers December, 1006. In fact a considerable part of the work
haiT been ' published elsewhere in the proceedings of engineering so-

cieties and the technical Journals to which the author has contributed

for several years. He has skillfully compiled these related articles

and written "new matter, thus producing a comprehensive treatise on

the art of high-sneed steel tool making and use that should be highly

appreciated by works managers, superintendents, foremen and others

concerned with obtaining the highest efficiency of metal-working tools.

CATALOGUES AND CIRCULARS
General Eleciuic Cu._. Schenectady, New York. BulUtiu No. 4754

on mill type motors.

Newall Engineering Co., Walthamstow, Loudon, E. Catalogue of

gages, micrometers and measuring machines.

Ingersoll-Rand Co., 11 Broadway. New York. Form 4102 illustrat-

ing Sergeant rock drills, and component parts.

Sprague Electric Co.. 527-531 West 34th St., New York. Bulletin

No. 2S5 on motor-driven disk and propeller fans.

KOLESCH & Co. 138 Fulton St., New York. Circular of Richter

drawing instruments. Copies will be sent to any address on re-

quest.

Oswego Machine Works. Oswego, New York. Illustrated catalogue

of cutting machines for cutting paper, books, boxes, board, cloth, tin-

foil, leather, etc.

GOLDSCHMiDT THERMIT Co.. 90 Wcst St., New York. Circular il-

lustrating butt welded pipe .iolnts for ammonia, steam, hydraulic, and
compressed air plant installations.

Simplex Mfg. Co., 90 West St., New York. Circular of Simplex

combination bench file and metal hack-saw, and price list of parallel

fibs and hack-saws used therewith.

G. R. Lang Co., Meadville. Pa. Leaflet illustrating manufactui ing
tool-holders suitable for vertical boring mills, and a new design of
tool-holder for lathe and shaper work.

National Brake & Electric Co., Milwaukee, Wis. Catalogue No.
391, illustrating and describing various types of National air compres-
sors of self-contained and motor-driven types.

G0LDEN-.\NDERSON Valve SPECIALTY Co., Fulton Building. Pittsburg.
Pa. Circular of Golden-Anderson automatic cushion, non-return and
triple action valves for steam and water service.

RowBOTTOM Machine Co., Watervllle, Conn. Circular of the Row-
bottom 18-inch double end ball bearing disk grinder which was illus-

trated and described in the September number of Machinery.
LivERioHT Bros., Philadelphia, Pa. Leaflet illustrating "Gold

Medal" electric files, which represent a general departure in spacing,
angle of pitch and teeth, resulting in rapid cutting and true, smooth
surfaces.

Grant & Wood Mfg. Co., Detroit, Mich. Circular and price list of
steel balls made by the company. The G. & W. halls are furnished
in special steel, chrome steel, brass, bell metal, bronze, cast iron and
special metals.

CoLBURN Machine Tool Co., Franklin, Pa. Catalogue C on the
Colburn universal saw table which has recently been improved. The
construction and attachments are illustrated in a most attractive man-
ner, making an unusually interesting piece of trade literature.

General Electek Co., Schenectady. New Y'ork. Bulletin No. 4767
on large motors for steel mills. The bulletin illustrates a 6000-
horsepower. 6600-volt, 75 R. P. M. induction motor built for the In-

diana Steel Co., Gary, Ind., and other steel-mill electrical equipment.

.\dams Co., 714 White St., Dubuque, Iowa. Booklet entitled "Gear
Cutting Speeds" containing data showing the possibility of the bob-
bing process in cutting gears. Foremen and machine men of gear
cutting departments will find the booklet interesting and instructive.

Buffalo Stea.m Pump Co., Buffalo. New York. Vacuum pump cat-
alogue >so. 228, illustrating vacuum pumps and condensers (with and
without water seal in stuffing-box), combined air and cin ulating
pumps, power pumps for wet and dry systems, jet condensers, surface
condensers, barometric condensers, etc.

Elvria Gas Power Co., Elyria, Ohio. Circular of "Little Big"
engines, illustrating and describing the construction of the improved
type of gas engine built on the "split unit plan." the construction of
which is on the lines of large gas engines having improved valve mo-
tion, water-cooled pistons and piston rods, in No. 3 and larger
sizes, etc.

Fay & Scott, Dexter, Me. Catahiftue No. 16 illustrating and de-
scribing extension gap engine lathes which are made in seven sizes,

as follows: 16-32-inch: 18-36-ineh : 20-42-inch: 24-46-inch: 28-52-

inch ; 32-56-inch, and .3S-66-inch swing. The regular lathes are belt-

driven, but the company is prepared to furnish them with Individual
motor drives, if desired.

Pawlini; & IlARNisciiFEGER Co., Milwaukee. Wis. Folder entitled
"Four Laborers instead of Thirty," illustrating how a great saving
in cost of handling material was effected in a foundry yard by the
installation of Pawling & Harnischfeger traveling bridge crane for
handling large iiuantities of scrap iron, pig, coke and limestone re-

quired for running three cupolas.

Bradley Stougiiton, 165 Broadway. New York. Reprint illustrat-

ing and describing the Stoughton type converter similar to the Tro-
penas type for the manufacture of steel for castings. The Stoughton
apparatus is ada|ited to making stiel castings of any size from a frac-

tion of a pound to three or four tinii's the weight of one charge of the
converter : that is. one ton of the converter can make a three-ton
casting, etc.

Wheeler Condenser & Exgixeerixg Co.. Carteret. N. .1. Twenty-
four page pamphlet entitled "Condensers for Small Central Stations."
being a reprint of a lecture delivered before the Missouri <;as. Electric

& Street Railway .\ssoeiation. It contains a number of useful tables,

charts, and curves relating to the operation and economy of condensing
machinery, and other valuable information for engineers concerned
with power-plant economy.

Volcano Torch & Mfg. Co., Erie Pa. Circular illustrating the
"Volcano " torch which generates its own pressure, without the use of
an air-pump, and is said to be the most powerful gasoline blow-torch
of its size on Ihe market. The "Volcano" torch is made in .several

styles and weights and with extension burners it is adaptable for
boiler repair work and other operations where it would be difficult to

apply the burner of a regular torch.

Natioxal Sewing Machine Co.. Belvldere. III. Catalogue of au-
tomatic screw machines with illustrations and descriptions of ma-
chines, tools, attachments and product. The machines listed Include
National automatic turret machine. No. 2 ; National automatic plain
machine. No. 2; National automatic turret machine. No. 3: National
automatic plain machine. No. 3: National automatic machine with
magazine attachment No. 2 : National hand shaver, etc.

Topping Bros., 122 Liberty St.. New Y'ork. Pamjililet illustrating

and describing the "Mechanigraph." a machine for making drawings
transparent, and obviating the tracing of pencil drawings. Any
opaque paper is rendered transparent by the process so that blue-

prints may be made directly from drawings thereon w-ithout further
treatment. The machine is useful also for restoring crumpled and
disfigured tracings or drawings to their original smoothness and
transparency.

FosDicK Machine Tool Co., Cincinnati, Ohio. Catalogue of radial

drills and horizontal boring, drilling and milling machines. The cat-

alogue illustrates and describes 2%-foot and 4-foot National radial

drills, 3-foot standard and 5-foot standard radial drills, 5-foot uni-

versal radial drills with gear box and cone pulley drive. No. and
No. 1 A and B style horizontal boring, drilling and milling machine.
Details of construction of drills and horizontal drilling and milling
machines are included.

General Electric Co.. Schenectady, New York. Bulletin No. 4755
entitled "The Electrification of the Cascade Tunnel on the Great
Northern Railway." This interesting pamphlet illustrates the power
house, generators, turbine water wheels, transmission lines, locomo-
tives and scenes on the approaches to the tunnel. The tunnel is about
14,000 feet long and has a uniform grade of 1.7 per cent. It was
electrified to overcome the great troubles caused by smoke and gases
with steam locomotives handling heavy freight trains.

General Electric Co., Schenectady, New York. Bulletin No. 4749
on alternating current switchboard panels, three-phase and single-

phase types. The panels illustrated are of the sectionalized type, and
each section has a separate catalogue number. The panels are made
in three sections and the pages of the bulletins are sectionalized so

that the user can have before him a picture of the complete panel

desired together with a full description of the equipment. The ad-

vantage of this ingenious arrangement will be appreciated by those
who have to select switchboard equipment.
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A Mirror Finish at 20
Per Minute

II

THE surfaces of these Aluminum Crank Cases are approximately
ll"x36". The illustration shows them being milled on a Cincinnati

No. 4 Vertical with a 12" face mill, 275 rev., 865 cutting speed; for

the roughing cut the table is fed to the left, 7 -'4 " per minute—then reversed,

and the feed stepped up to 20" without stopping, for the finishing cut,

which is taken on the return stroke of the table.

The lever for changing the feed is reached from in front of the table;

the feed reverse is made by the lever in front of saddle; the operator works
both without changing his position.

These finished cases have smooth surfaces, flat under a straight-edge

within 0.001 and parallel within the same limits.

This machine will give you similar results on other work of the same
character.

Ask for the Catalog.

THE CINCINNATI MILLING MACHINE CO,
CINCINNATI, OHIO, U. S. A.

European Agents—Alfred H. Schutte. Cologne. Brussels, Milan. Paris and Barcelona. Donauwerk Ernst Krause & Co.. Vienna, Budapest and
Prague. Chas. Churchill & Co., London, Birmingham, Manchester, Ne\vcastle-on-Tyne and Glasgow.

Canadian Agent—H. W. Petrie, Limited, Toronto, Montreal and Vancouver. Australian Agents—Thos. McPherson & Son, Melbourne.
Japan Agents—Andrews & George, Yokohama. Cuban Agent— Adolfo B. Horn. Havana.

Argentine Agents -Adolfo Mantels & Co., Buenos Ayres.
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CONTENTS FOR OCTOBER
The first column ol page numbers applies to the En^neerlng and

Railway Editions ; the Second to the Shop Edition

Design of AuTOiioBiLE Transmission Gears—1. M.
Terry 73

Interchangeable Involute Geabing. Wilfred Lewis. 77
Making Automobile R-ujiatoks. Ethan Viall 80

The Operation and Manufacture of Magnetos—2.

Harold Whiting Slauson 84

Temporary Forms and the Use of the Ttpewritee
IN THE Drawing Room. Designer 87

Emergency Brake Mountings fob Automobile Tbucks.
Hermann Hill 88

Automobile Factory Practice. Ethan Viall 89 49

Automobile Motor-Testing Plant. F. B. Hays 93 53

Bending Dies for the Ribbon Forks of the Ellis
Adding Typewriter. Ralph E. Flanders 94 54

Compressed Air for Stiffening Beams, Struts and
Flat Surfaces / 97 57

Machining a Motor Fly-Wheel. Edward J. Blanch-

ard 97 57

Examples of Modern Turning Practice in Automo-
bile Construction If 60

Motor Assembling Stand. Jig and Tool Designer... 103 63

Editorial 104 64

The Development of Machinist Apprentices. F. W.
Sebelin 105

Electric Butt Welding. A. E. Buchenbeig 106

Making Roller Bearings. Ethan Viall 110

Out of-Date Die-Making Methods. Jethart 112

The Electrification of the Lapland Railway 115

Cooling Gas Engines. George J. Murdock 116

Gkinding Gas-Engine Cylinders. John F. Winchester 118

Planer and Shaper Jack.s. H. E. Wood 119

Improved Method of Dimensioning Jigs and Fixtures.

Jig and Tool Designer 120

Experiences of a Young Toolmaker. T. Covey 121 65

Internal Cutting Tools.—2. Douglas T. Hamilton. 123 67

Machine Shop Practice—Locating Work by the
Button Method 127 71

Tapes Turning on the Bench L.\the. Walter Gribben 128 72

Pertinent Points on Jig and Fixture Design. T.

Covey 129 73

Die with Automatic Stop for Blanking Washers.
Charles W. Dorricott 130 74

Foremen I have Worked for 130 74

A Motor Cab Repair Job. Donald A. Hampson 131 75

Efficient Fixture for Drilling Levers. Charles C.

Klein 1^1 ^5

Pneumatic Toolholuer for Tire Turning. Canadian

Pacific Railway Apprentice 133 77

Converting a Six-Inch Vernier into a Height Gage.

W. C. Betz 133 77

A Setting-up Tip for Screw Machines. Designer... 133 77

Cutting a Keyway in a Small Hole. Harry M.

Foster }^j H
Locating Hidden Bolt Holes. H. E. Wood 134 78

Radii of Curves. A. Wind 134 78

Turning Long Slender Work 135 /9

A Co.MBINATION HEAD FOR POLISHING AND LAPPING.

L. H. Georger ; 135 79

CONDLCTING A SUGGESTION DEPARTMENT IN THE SlIOP.

Arthur Z. Wolgamot 13a ^9

Improved Hydraulic Cylinder Liner. H.E.Wood... 135 79

Stuffing-Box Connection for Small Pipes. Charles

Weslow
}'^,l

fO

Starting a Drill in the Lathe. J. N. Bagley 13b su

The Draftsman. Richard Pohle 136 80

New Machinery and Tools 137 81

Addition to the Ryeeson Plant 1^8 lu^

Don'ts for Electricians. H. E. Wood 15S 10'--

II. H. Fra.nklix Mfo. Co., 20:! S. Ueddes St., Syracuse, ^'- >'• ,C'^t;

aluKue of FrauUlin die-cast finished parts, illustrating a multitude or

die-cast parts for tabulating machines, magnetos, automobiles tele-

phone and electric work, gearing, computing machines, soda fouotain

pumps, etc. The Franklin die casting process was originated j^even-

teen years ago and has been highly developed. * .bf^S P™,'^'"='L'^''^
'°

produce complicated machine parts true to gage with all holes flanges

and threads perfect in every respect, leaving no machine woik what-

ever to be done. The advantage of the process tor interchangeable

manufacturing of small machines made in large numbers is obvious.

Blffilo Steam Piuir Co., Buffalo, N. Y. Catalogue No. 227 on

single and duplex steam pumps, simple and compound types, center

antf outside packed, for all classes of service. A few ot the pumps

illustrated are; boiler-feed, waterworks, general service, underwiiters

fire tank, high-pressure I up to 2000 pounds per square inch), etc.

Barometric and surface condensers, triplex pumps, centrifugal pumps,

iet condensers, etc., are also shown, but the company s pump business

has developed so broadly that it will issue five catalogues as follows :

single and duplex steam pumps (the one here noted), jet, barometric

and surface condensers, triplex power pumps, single stage centrifugal

pumps and multi-stage centrifugal pumps (in press),

Hi>s & Son (successors to American Tinol Co.), 121.5 Filbert St.,

Philadelphia, Pa. Circular of "Tinol" paste solder rod solder, and

wire solder, describing the characteristics of "linol and method of

use. "Tinol" is a soldering material made of tin and lead in the

various proportions required, the same as ordinary solder, but in-

stead of being simplv melted together as an alloy and shaped into

bars rods and wires, the alloy is linely granulated, in the case

of the paste form, and each grain is thoroughly coated with a flux.

the result being that while the solder is in a melted state it is com-
pletely protected from the oxidizing influence of the air. The rod
and wire forms are made hollow with the core filled with the same
flux as that used with the paste.

Cincinnati Planer Co., Cincinnati, Ohio, Catalogue ot Cincinnati
planers, illustrating the company's new plant at Oakley, details ot
planer construction and the various sizes and styles of planers
built. These include Cincinnati 22-inch standard planer, 24-inch, 26-

inch, 28-inch, 30-inch, 33-inch, 36-inch (heavy forge), 42-inch, 42-

inch (heavy forgej, 48-inch, 56-inch, 62-inch, 72-inch, and S4-inch
sizes, all standard except those noted. Also 34-inch x 24-inch, 30-inch
s 3(5-inch, 42-lnch x 36-incb. 48-inch x 30-inch, .j6-inch x 42-inch. 60-
inch X 48-inch, 72-inch x 4S-inch, all of the widened type. The com-
pany's variable speed planers are also illustrated with belt and motor
drives. The catalogue is a very handsome production measuring 9^..

by 12 V4 inches and embellished with an illuminated cover showing
a typical manufacturing district.

NOBTO.v Grinding Co., Worcester, Mass. Catalogue of Norton plain

machines for cylindrical grinding, illustrating and describing 6-inch
by 32-inch machine with overhead and electric drives : 10-lnch by
3(>-inch machine with overhead and electric drives; lu-inch by 50-

iuch machine with overhead and electric drives ; 10-inch by 72-inch
machine, 10-inch by 96-inch machine, 10-inch by 120-inch machine,
14-inch by 50-inch machine, 14-inch by 72-inch machine and 14-inch
by 96-inch machine, with overhead drives, 14-inch by 72-inch machine,
w'ith electric drive ; 18-inch by 96-inch machine and lS-inch-30-inch by
96-inch machine, with overhead drives ; lS-inch-30-inch by 96-inch ma-
chine, self-contained drive; 18-inch by 168-inch machine with overhead
drive; 18-inch by 120-inch machine, .self-contained drive; 20-inch by
96-inch machine self-contained drive (for roll grinding! ; 20-inch and
32-inch by 16S-inch machine, self-contained drive

;

22-inch by 96-
inch machine, special self-contained drive for roll grinding only. Uear
and end views of machines are included, also illustrations of detiiils.

arrangements ot steadyrests, cam-grinding attachments, foundations.
etc., making a catalogue of unusual attractiveness and interest to the
superintendent, foreman, and mechanic concerned with grinding prac-

tice.

TRADE NOTES
Mas is building an addition toLeavitt Machine Co., Orange,

its plant.

Crandon Mfg. Co., Bellows Falls, Vt., a new corporation. Is in-

stalling machinery for the manufacture ot the Crandon electric heat
regulators.

American I'lli.ey Co., 4200 Wissahickon Ave., Philadelphia, Pa.,

is now prepared to furnish its pressed steel belt pulleys up to 60
inches diameter.

Hf.xrv & Wright Mfg. Co., 111-137 Sheldon St., nartford. Conn.,
states that Its sales Cor the month ot August were the largest in the

history of the concern.

Jame.s Salnders Co., Dayton, Ohio, is making arrangements for

constructing a new plant and blacksmith shop for general forging
work, and will soon be in the market for new tools tor same.

FooTE-IiLRT & Co., Cleveland. Ohio, recently added a large erecting

floor and otherwise enlarged its plant, thus materially increasing its

capacity to meet the increased demand tor Foote-Burt drills, etc.

L. S. St.vrrett Co., Athol, Mass., announces that Its Chicago store

is now located in new and larger quarters at 17 N. Jefferson St. A
complete stock ot Starrctt's mechanical tools is carried. Mr. Al. T.

Fletcher is manager.

Tate-Joxe.s & Co., Inc., Philadelphia, Pa., has received an order
from the Frlck Co., Waynesboro, Pa., tor a large plate heating tur-

nate. 8 feet by 10 feet inside. This furnace will be equipped with
the Kirkwood fuel oil burning appliances.

ICocKFORD Tool Co., Hocktord. 111., manufacturer ot engine lathes,

moved into its new factory, situated at the corner ot 11th and Har-
rison Ave.. October 1. The shop is 64 by 120 feet, and will be

equipped with modern machinery throughout.

Bay St.vte Screw Co., llatrteld, Mass., has been sold to the Hat-
field Construction Co., a recently organized Massachusetts corporation,

which will continue the manufacture of screw machine products, add-
ing new machinery and materially increasing the business.

Cincinnati Ball Crank Co., Cincinnati, Ohio, which recently suf-

fered a severe loss through Are, is now established in its new location

at 1249 Plum St., and is running full capacity. It is therefore In

position to take care promptly and efficiently of any orders received.

Rockwell FiRN.\rE Co., 26 Cortlandt St.. New York, maker ot

oil, coal and gas furnaces and furnace I'quipment. has opened an
office for western business at 718-719 Fisher Building. Dearborn and
Van Buren Sts., Chicago, 111. The office will be In charge ot Mr.
.V. L. Steven, an experienced furnace engineer.

Mead-Morrison Mfg. Co., Cambridge, Mass.. engineer and manufac-
turer of elevating and conveying machine and hoisting engines, an-

nounces a generally good condition of business iu its line and states

that the plant is w'orking to the extent of its facilities ; in fact it has

fifty more machinists than ever before at one time.

Pawh.no & Harnischfeger Co., Milwaukee, Wis., designer and
builder of traveling electric cranes and hoists, has appointed Mr. Arthur
Fritsch manager of its Chicago office in the .Monadnock Block, Chicago.

Mr. Fritsch, who succeeds Mr. W. E. Kreaiuer, resigned, was formerly

connected with the engineering and sales depaitment of the A Ills-

Chalmers Co.

The Survei/ for Septemlier 3 is devoted to the general subject of

human conservation in industries. The issue analyzes the legal and U
medical aspect as to the length of hours of labor, the question ot

relief in the case- of accidents from both the legal and philanthropic R
points of view, proper safeguarding and health conditions in industries.

The Surveu. 103 East 22nd St., New York.

National Machine & Tool Works, Rockford, 111., has changed its

name to the Rockford Milling Machine Co. The company is now lo-

cated in its new shop having about 9000 square feet of floor space.

The company is bringing out a line of power milling machines in ad-

dition to its line of hand milling machines and intends to gradually

develop a complete line of milling machines for all purposes.

.\MERIKA ESPERANTisTo, 700-714 East 40th St.. Chicago. 111., has

published a brief grammar ot Esperanto which will be sent fri'e to

anv person sufficiently interested to write for it and enclosing a

stamp The movement for an international auxiliary language now
embraces fifty nations in its scope and is of such importance as to

warrant the attention ot those interested in international trade.

The following concerns were among those exhibiting at the recent

Cincinnati Industrial Exposition : Ilisey-Wolf Machine Co.. Lodge &
Machine Tool Co., .\cme Machine Tool Co., Cincinnati Planer

Cincinnati Shaper Co., Cincinnati Bickford Tool Co., Cincinnati

Pulley Machinery Co., and Triumph Electric Co., all of Cincinnati^;

Lock" Nut Reamer Co., New llaven, "
....„..,,

dianapolis, Ind.

Shiplo

Conn., and Link Belt Co., In-
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Machinery
November, 1910

WIRING ON MOTOR-DRIVEN MACHINERY
By R. S. WATSON

ELECTRICAL wiring on the motor-driven machines fur-

nished by even the best manufacturers, is too often

poorly arranged and inefficiently installed. This is be-

cause the wiring is not considered when the machine is de-

signed. Its installation is usually left to some workman who

[l^ c
C)

5
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Fig. 1. Covers and Gasket for Conduit Fittings

does the best he can. The wiring and arrangement of the

control apparatus should be laid out in the di'afting-room.

This article discusses the best methods of machine wiring,

TABLE I. SPECIFICATIONS FOR WIRE AND CONDUIT ON MOTOR-
DRIVEN MACHINERY

Double-braid , Rubber-co -ered. to 600 Volts N. E. C. S. Copper Wire.
N. E. C. S. Wrought-iron Conduit

Number Area of Number
of

Wires

Safe
Current-

Size of Conduit, Inches

Wire.
Wire.

Circular
carr>-mg

Ca- 1 Wire 2 Wires 3 Wires

Gage
Mills

Strand
pacity,
Amperes

m
Conduit

m
Conduit

in
Conduit

18 1,624 3 i * A

16 2,583 6 Jt i i

U 4.107 3 12 i * i

2 ^ 13 6,530 "o 17 i f f
o 10 10,880 24 h i 1
JJ 8 16,510 33 i 1 1

r 6 26,250 t 46 1 1 u
5 33.100 7 54 i li li
4 41,740 7 65 J H u
3 52,630 7 76 J u u
3 66,370 19 90 1 H 2
1 83,690 19 107 1 14 o

105,500 19 127 1 2 2
;-< 00 133,100 19 1.50 1 2 2

^ 000 167,800 19 177 H 2 U
0000 211,600 19 210 4 2 u

£! 200,000 19 200 n o 2^

C 250,000 37 335 u 2i U
g 300,000 37 270 H U 3

3.50,000 37 800 u 2* 3
400,000 37 330 u 8 3

450,000 37 380 2 3 3i

500,000 61 890 2 3 3i
5.50,000 61 420 2 3* 4
600,000 61 450 2 Si 4
6.50.000 61 475 2 3* 4

I 700,000 61 500 2 3i 4

describes the materials used, and gives concrete directions,

rules and tables for wiring motor-driven machinery.

One industrial corporation which purchases many motor-

driven machines incorporates the following clauses in the

specifications for all such equipments:

1. The machine manufacturer shall mount the motor and
controlling devices on the machine so that they shall form
a part thereof, and shall wire between them as hereinafter
noted.

2. The controlling apparatus shall be conveniently ar-

ranged for manipulation by the machine operator.

TABLE II. APPROXIMATE FULL-LOAD CURRENT (IN AMPERES)
TAKEN BY ELECTRIC MOTORS

I-

s

1
v(
o

a;

si

1

2
3
5

n
10

15
20

30
40
50
75

100
150
200

Direct-current
Motors

Alternatine-current Motors

1

Single-phase
T^vo-phase
(Four-wire)

Three-phase 1

(Three-wire)

o5
>

9

16
27
43

60
77

111
151

226
808
369
.551

737
1114
1475

>

5

9
13
21

81
87
57
76

114
152
183
277

369
556
786

>
o5
> >

IB

> si
>

6
12
17
25

89
44
66
89

135
179
205
310

409
618
820

SI'S

8
6

8

18

20
33
34
44

68
90
102
155

306
308
410

2"
>

2

8
4
6

,!
15
30

30
39
44
69

91

137
188

>

1^
19

81

45
51

77

108

155
205
237
3.56

473
1711

940

o-S

">

4
7

9
15

22
25
39
52

78
107
119
179

236
356
472

2
3
4
6

9
13
17

23

33
46
52
78

105
157
210

2
4
6

9

13
18
26
34

49
67
83

; 14
25
34

; 53

1 75
93

8

13
17
26

88
49

3

5
8
12

16
33

....

162
345
326

'::
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.3. All wiring shall be installed in accordance with the

regulations of the National Electrical Code.

4. All wiring shall be carried in wrought-iron conduit or

in metal conduit fittings. These shall be firmly attached to

the frame of the machine.

0. So far as possible, all "live" bare metal parts shall be

enclosed with metal covers.

It was found desirable to make these requirements be-

cause of the

awkward prac-

tice prevailing

in this respect

among ma-

chine builders.

Frequently, the

builder of a

m o t r-driven

machine, al-

though he care-

fully mounted

the motor and

arranged the

drive between

the machine

and the motor,

would fail to

mount the mo-

tor-starter or

controller o n

t h e machine.

Ifhe did mount

it on the ma-

chine, in th3

great majority

o f cases h e

would either

provide no wir-

ing between the

motor and the controller, or install the wiring in such a care-

less, unbusinesslike manner that it would have to be reinstalled.

Usually, the machine builder makes an extra charge for ar-

FRAME OF MACHINE

T-
V CONDUIT

LOCK-NUT

PLAN VIEW

SCREW HOLDING BOX

( TO MACHINE

'.>-//A//////////7zr:

SECTION A-A .mic;ii«tr!/,.v. r.

Fig. 2. Outlet Bos Mounted on Machine
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ranging the wiring in accordance with the above specifica-

tions; but it was found that the work was done better and
more cheaply by the builder than by the wire-men at the
plants where the machines were installed. At the present
time, when motor-driven machinery is so generally used, ma-
chine builders are paying more attention to the electrical

details; but there is still much to be desired. In the fol-

lowing will be given some practical information that may
be of value to manufacturers desiring to arrange and install

the wiring on their machines as efficiently as possible. It is

believed that good wiring will be appreciated by the pur-

chaser.

Rule No. 1 in the specifications given states that when the
machine is direct-driven the motor and controller should be
considered as a part of the machine. ' Obviously, they are just
as much so as is a gear. If possible, the complete equipment
should be shipped so that, after setting up, it will only be
necessary for the plant electrician to run a pair of wires
to put the machine in service. For large machines, which
must be dismantled for transportation, the motor and eon-

Fig. 3. Types of Cast-iron Conduit Fittings

trolling equipment must be shipped separately, and it may
be necessary to dismount the conduit carrying the electrical

conductors; but if the wiring has been properly connected
and the conduit strapped to the machine in the erecting shop,
it can easily be reinstalled. Thus, cranes, which have com-
plicated wiring, can be taken apart, shipped, re-erected and
rewired with very little difficulty.

The desirability of the requirements of Rule No. 2 is so

obvious as to need no discussion.

Rule No. 3 requires that all wiring be installed in accord-

ance with National Electrical Code regulations. Standard
fire insurance policies require that the electrical work in all

plants having insurance protection be installed in accordance
with these regulations. It has taken many years to mold the

regulations into their present excellent form, and they are
revised constantly to keep abreast with the advances in the

art. It is therefore essential that machines which are to be

installed in plants carrying fire insurance, be wired in ac-

cordance with the Code. Even if insurance is not carried, it

is advisable to follow these rules, as they outline a substantial

and safe method of wiring. A copy of The National Electrical

Code will be supplied free to anyone making request to the

local Fire Underwriters' Inspection Bureau or to the Under-
writers' Laboratories, Chicago, 111.

Rule No. 4 requires that wiring be installed in wrought-iron
conduits or in metal conduit fittings. It costs several times
as much to run wiring in metal conduit (the properties of

conduit are given in Table III) as to arrange it without
mechanical protection. However, it is only the first cost of

conduit wiring that is high. Wlien placed in conduit the wir-

ing is done once for all; there is no future trouble from
broken wires, grounds or short circuits, due to abraded insu-

lation. When arranged with conduit wiring, the machine is

easier to keep clean and looks neater. The conduit fittings

(which will be described later) are used at points where
wires issue from the conduit or where a turn in the conduit

run is necessary and it is not desired to bend the conduit.

In general construction, they somewhat resemble screwed pipe

fittings, but they are always arranged with removable covers

so that the wire is easily accessible. Conduit and fittings are

attached to machine frames with either pipe straps (Table

VI) or machine screws, as will be described.

Rule No. 5 requires that all "live" bare metal parts be en-

closed within metal covers. It is usually feasible to enclose

these parts. Such enclosure prevents metallic chips from
forming grounds or short circuits and renders shock to at-

tendants impossible. With the voltages at which machine
motors are usu&lly operated, a shock is not often fatal, but one

hears of cases where men have been killed from contact with

220-volt circuits. At any rate, an electrical shock is unpleas-

ant, and if there is a possibility of

receiving one the attendant is likely

to be cautious and waste time.

Fire risk is reduced by enclosing

"live" parts. Although the Under-

writers do not require enclosure

they commend it. The electrical

manufacturers appreciate the de-

mand for enclosed apparatus, and it

is now possible to buy standard

starters and controllers, for nearly

all applications, that are well pro-

tected and so arranged that conduit

wiring can be readily installed.

Wire for Motor Application

The size of wire to use for trans-

mitting electrical energy (in low-

voltage work such as that involved

in industrial-plant wiring) is de-

termined by two requirements, viz.,

the cross-sectional area must be

large enough to carry the current

required without getting too hot,

but must not be so large as to cause

an excessive drop in voltage—elec-

trical pressure—and consequent energy loss. However, the

distances involved in wiring machinery are so short that

the latter requirement may be disregarded altogether. The
only demand is, then, that the wire be big enough to obviate

excessive heating.

The National Electrical Code specifies that all concealed

wires shall be rubber-insulated and, in addition, that all wires

carried in conduit shall have a double-braid covering. All

standard rubber-covered wires used for voltages above 10 and

below GOO have the same thickness of insulation. Copper

wire is almost universally used for interior wiring. There-

fore, if the voltage of the motor is below 600, wire for the in-

stallation should be specified, for example, thus: No. 6 Na-

tional Electrical Code Standard, 0-600 volts, double-braid,

stranded, copper wire. The size of wire, and whether it is to

be solid or stranded is determined, as will be explained, by

the horsepower output of the motor.

So that wire in service will not be dangerously overheated,

the Underwriters have specified a certain safe current-carrying

capacity for each size of wire and for wires having different

insulating materials. In Table I are given the safe current-

carrying capacities for all sizes of rubber-covered wire that

the machine builder is likely to use. The sizes listed are all

commercial ones and are, as a rule, readily obtainable. When
the current or amperes taken by any motor is known, the size

of wire to be used can be ascertained from Table I. Although

Nos. IS and 16 wires are listed in the table, the Underwriters

do not permit the use, for applications such as herein treated,

of any wire smaller than No. 14. It will be noted that the

wires between No. 18 and No. 8 inclusive are tabulated as
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""solid" and those larger than N'o. 8, as "stranded." Solid

wire is that having a solid conductor, while the conductor in

stranded wires is twisted up from several or many wires of

relatively small diameter. Stranded wires are sometimes

called cables. It is the usual practice in conduit work to

specify that wires larger than No. S be stranded because, if

his stock. Any stranded wire, for conduit work, will answer

the purpose, and the use of stock sizes will obviate delay.

The size of wire to use for machine wiring is determined by

the current (amperes) only. Tlie current taken by any motor

may readily be computed from rules given in electrical hand-

books. If the motor is available, its exact full-load current is,

TABLE III PROPERTIES OF CONDUIT. ELBOWS AND COUPLINGS

CONDUIT ELBOWS COUPLINGS

T
HiHI—f-^N:~\>.

t /^/^yjr t ^^^\
\

1 J AW ^5Hs/\

C-5

ilachitieru.X. T.

1

1

E

i

.i.

/ \\\ ^ if/
til;

1 Q li'

t
F ^•
i/ 1

h- E >1

1
J ^1

Machtnery.y.r.

A B c
Outside Inside Thickness of

1 Diameter Diameter Walls Nominal D E F Weight G H J Weight
Nominal

Size
of

Conduit

Weight,
Pounds

Radius
of Offset

Length
of

of
100 Thiclc-

Outside
Dia- Length

of
100

Fraction
to

Fraction
to

Fraction 1

to

per
Foot

Center
Line

Str'ght
Portion

in
Pounds

ness meter
in

Pounds

Nearest Nearest Nearest
64th 64th 64th

,

i 0.84 II 0.633 t 0.109 s
72 0.85 4i 7i 2tV 73 i lA h% 15i

i 1.05 1^ 0.824 II 113 7 1.13 5f 9t 3^ 133 -1 Hi U\ 25A

1 1.31,5 n\ 1.048 U\ 0.134 * 1.67 ^ lOi 4f 3U0 J m li 40i

li 1.66 1» r

^5? 1 380 If 0.140 A 3.34 n Hi 3A 300 T! 2 HI 57i

H 1.90 1 -^ u 1.611 m 0.145 A 3.68 ^ 134 3A 415 i 2^ 2r\ 7U
3 3.375 2f 2.067 2iV 0.154 6 3.61 H j

15i 1 4A 700 iiV' m 3,^ 133

3* 3.875 3* 3.468 3if 0.204 M 5.94 m 17J
i

5J» 1138 a 3A 2>J 185

3 3.50 34 3.067 3A 0.317 -h 7.54 13 19f : 4| 1885 If 4A 3 300

3i 4.00 4 3.548 QS6
5T 0.336 h 9.00 15 31 4 2100 * 4i 3i 400

4 4.50 4* 4.036 4^^, 0.287 U 10.66 16 ' 3U , 4i 2160 * h% 3 J 413

All dimensions in inches. All tubes are 10 feet long, threaded at both ends and furnished with a coupling. These dimensions were taken from
manufacturers' tables and from samples.

solid, they are too stiff to be handled and pulled into the

conduit readily. Solid wires can be obtained, if desired, in

sizes much larger than No. 8 and these are much used in

"opeii-wcrk" wiring. The numbers of wires in a strand given

represent the practice of some manufacturers, but other manu-

TABLE IV. DIMENSIONS OF CONDUIT BUSHINGS

in accordance with a Code rule, stamped on its name-plate.

If the motor is not available, a full-load current value, accu-

rate enough for the present need, can be taken from Table II.

It should be understood that the tabulated values are aver-

ages and may vary somewhat from name-plate ratings. Dif-

ferent makes of motors of the same horsepower, have different

efficiencies and, with alternating-current motors, different

Machinery.y. F.

Thomas and Betts Bushings. All Dimensions taken from Samples.
All Dimensions in Inches

Size of I

Conduit

1
25 M n

4 It H'j
9

77
i h% li f

1 m Hi u
H m HI 1-su iii •h\ ItI
2 3il m iH
2i 3J 3,=, 2^
3 3*1 3|f 2,1
3.^ 4i 4A 3^ 1

4 44 5,-'. 3if 1

157
1 9
77

TABLE T. DIMENSIONS OF CONDUIT LOCK-NUTS
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1
\ '^X // f 1

1 VV^^V \
1

1
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»
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Machinery.y-y.

Thomas and Betts Lock-nuts. All Dimensions taken from Samples, |

All Dimensions in Inches

Size Threads
of per B G F c T

Conduit Inch

f 18 0.?68 0.658 1 1* A
+ 14 0.701 0.815 lyV HV h
i 14 911 1.035 li Hs 5

77
1 IH 1.144 1.383 li 111

3

H lU 1.488 1.627 2A 3t% -h

H IH 1.727 1 866 2i 3tV I's
o lli 3.323 2.339 ~iir 34 "53"

2.V 8 3.620 2.830 3i 3* i
3* 8 3.241 3.441 4ii 4P6 ii
8i 8 3.738 3.938 4J 5xV t
4 8 4.234 4.434 5* 5| -h

facturers have different standards. They vary little, however,

from those shown. As a rule it is not desirable to specify

the "number of wires in strand" when ordering, as the dealer

may not be able to furnish just the stranding designated, from

* This size is octagonal.

power factors, and both these appreciably affect the amount

of current taken. The figures given in Table II indicate the

current in each wire. That is, they show the number of am-
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peres flowing through each ot the two wires to a direct-current

or to a single-phase alternating-current motor, through each of

the four wires to a two-phase alternating-current motor or

through each of the three wires to a three-phase alternating-

current motor.

Having found the current, in amperes, taken by a motor,

the size of wire to be used can not be selected without first

considering another point. National Electrical Code, Rule

Sb, reads, in part, as follows: "The motor leads or branch

circuits must be designed to carry a current at least 25 per

cent greater than that for which vhe motor is rated. Where
wires under this rule would be over-fused in order to provide

for the starting current, as in the case of many alternating-

current motors, the wires must be of such size as to be prop-

erly protected by these larger fuses." The machine builder

has no means of knowing what size fuses the purchaser of his

MOTOR
STARTtNG

PANEL —-

CONDUrT -

FITTING

<;^

7^

' DRIVEN PJLLEY

GALVANIZED STEEL

PIPE STRAP

-BROUGHT RON CONDUIT

r~g~ s~T1

Machii>erif,X.T.

Fig. 4. Open-side Planer with Well-arranged firing

appliance will use so that the best thing he can do, ordinarily,

is to provide wires capable of safely carrying 25 per cent more
current than the full-load rating of the motor in question.

The wire size is, then, selected on this basis.

For example, assume that a 10-H. P., 220-volt, three-phase

motor is to be wired. Referring to Table II, we find that this

motor takes about 25 amperes when operating at full load.

To allow for a 25 per cent excess current, In accordance with

VKNOCK-OUT'

HOLES
PRESSED STEEL BOX

CLAMPING
NUT..

EXPA.VSION SLOT

SIDE ELEVATION FRONT ELEVATION

SECTION A-A

Xachinet'y.X. F.

Fig. 6. Details of Typical Pressed-steel Fitting

the Code rule, an estimate is made thus: 25 X 1.25=; 31 am-
peres (about). Referring to Table I, a No. 8 (solid) wire
which has a safe carrying capacity of 33 amperes is the

smallest that can be used.

NOTE:
FUSES ARE NOT

ORDINARILV REQUIRED
ON A PANEL TO BE

MOUNTED ON A
MACHINE

The insulation on rubber-covered wire deteriorates very
rapidly under the action of heat, so if it Is necessary to in-

stall conductors where they will be subjected to high tem-
peratures, wire having "slow-burning" insulation should be
used. Such wire, if enclosed, must be (according to the Code)
in "lined" conduit. This conduit is described under the fol-

lowing heading.

Conduit for Motor Application 'Wiring

Wrought-iron conduit is merely standard-weight steel, or

possibly in some cases wrought-iron pipe, which has been

t h o r o u g hly

cleaned to re-

move burrs
and scale, and

then either
enameled or

coated with
zinc. Conduit

which meets

the r e q u i re-

ments of the

National Elec-

trical Code and

which has been

approved by an

U n derwriters'

inspector, i s

called Nation-

al electrical

Code standard

conduit or N.

E. C. S. con-

duit. In Table

III are given

the principal

dimensions of

C O m m e r C ial ^'* ^' ^ Neatly wired starting Panel

N. E. C. S. conduit, elbows and couplings. Conduit is fur-

nished only in lengths of ten feet. Electrical conduit is

threaded with standard pipe threads and standard-weight

screwed pipe fittings will fit it.

In addition to the "unlined ' conduit, described above, a

"lined" conduit is manufactured which has a relatively thick

FRAME

OF MACHINE

c/ii"rry..V.r.

VARIABLE-
SPEED
MOTOn

I [.CONDUIT CONTAINING

I .^ CONDUCTORS FROM
! SOURCE OF SUPPLY

WROUOMT-IRON COIOUIT
CONTAINING CONDUCTORS
TO MOTOR

CONDUIT FITTING

.Vac/tineri/.,V. r.

Fig. 7. Machine Equipped Vfith Di-um ControUer

insulating lining. The lined conduit is seldom used as It is

more expensive than the unlined and the latter has given en-

tire satisfaction. The insulating lining appears to be un-

necessary, as the rubber insulation on standard wire provides

excellent protection.

Although its use would be prohibited by the UnderwTiters,

there is really no objection to using commercial wrought-iron

pipe instead of conduit for wiring machines. Such pipe

should be carefully cleaned inside and out and every precau-

tion taken to make sure that there are no burrs or slivers on
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the inside of the pipe which might cut insulation on wires.

After the pipe is painted, it is almost impossible to distin-

guish it from conduit.

Conduit elbows are formed from conduit to the dimensions

indicated in Table III. The smaller sizes of conduit can be

WROUGHT IRON

CONDUIT
,WROUGHT IRON

CONDUIT

hole drilled
by wire-man idachiiter\t,y, Y,

Fig. 8. Satisfactory Method of Supporting Fittings

bent cold to any desired contour, but it requires some skill

to do the bending. Conduit-beiiding machines are obtainable

and their installation pays if there is much wiring to be done.

Both power- and hand-operated types are manufactured.

INDICATOR WINDOW

INSULATING

COMPOSITION

HANDLE

.

-I

PORCELAIN

BASE

FORMED METAL COVER s poRCElAlN BASE

PLAN VIEW

FORMED METAL COVER

SIDE ELEVATION
ilacluutru.S. T.

Fig. 9. Indicating Snap Switch

Couplings for conduit are exactly the same as screwed coup-

lings for standard-weight pipe, except that the former are

either enameled or coated with zinc, and have a better finish.

After determining the proper size of wire to use for sup-

plying energy to a given motor, the size of conduit to carry

it can be selected from Table I. The sizes there tabulated.

Fig. 10. A Motor-driven Power Press with W^ell arranged Switch and Starter

for the different sizes of wire, have been chosen as the result

«f much experience with conduit wiring. They are sufficiently

large to allow wires to be drawn in or out without the appli-

cation of excessive force. It is a common error to choose a
conduit size so small that the wires must be pulled in with
blocks and tackle. If this is done, the insulation is likely to

be injured and withdrawal may be impossible.

Conduit Fittings and Sundries

Where wires emerge from conduit ends, the Code requires
that provision be made so that a possible burr on the inside

of the conduit will not abrade the Insulation on the wires
when they are being drawn in or out. Conduit ends may be
protected either by a bushing, such as shown in the engraving
accompanying Table IV, or by a fitting, of one of the types

INDICATING
SNAP SWITCH

. WROUGHT-IRON CONDUIT

. ENCLOSING COVER

TAPPED WITH
STANDARD

PIPE THREAD -

w

Sl

THIS CONDUIT TO BE

INSTALLED BV PURCHASER

, , STARTER AND CONTROLLER
/ FOR MOTOR

CONDUIT FITTINO

CONDUIT CARRVING
CONDUCTORS tq MOTOR

MOTOR
GAUZE
ENCLOSING
COVERS

ENCLOSING CASE
FOR CHAIN DRIVE

Machinery.S.Y.

Fig:. 11. A Motor-driven Shaper -with Completely Enclosed Wiring

shown in Pig. 3, equipped with a porcelain cover, Fig. 1. The
bushing should be used when the conduit terminates within

an enclosed outlet, junction, or panel box (see Fig. 2) which
may be made of either cast or sheet iron. Tlie dimensions

given in Table IV will prove useful in indicating what clear-

ances are required for screwing the bushing on the end of the

conduit and will also assist in determining the locations for

the conduit holes.

Outlet boxes usually have unthreaded holes for the conduit,

as indicated in -Fig. 2, but where a waterproof Installation is

Fig. 12. Seybold Embossing Press with Wiring m Conduit

essential, the holes should be threaded. When the holes are

unthreaded, a lock-nut (shown with Table V) is run on the

end of the conduit and, after the bushing is screwed to posi-
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tion, the lock-nut is turned up snugly against the side of the

box, binding the conduit firmly in position. It should be un-

derstood that the dimensions given in Tables IV and V for

bushings and lock-nuts are accurate for only one manufactu-

Plg. 13. Motor-driven Pipe Threader -with Complete Electrical Equipment

rer's line. There are several different makes available, but all

will measure approximately the same as those shown.

The application of conduit fittings can best be shown by

an example. In Fig. 4 is illustrated a motor-driven open-side

planer with the wiring between the starter and the motor
neatly carried in conduit. At the motor terminal the con-

ductors issue through a fitting which is of the type shown
In Fig. 3 at C equipped with the cover shown In Fig. 1 at B.

The conduit fittings are so made that any style of cover of a

Fig. 14. Drill Grinder with Specially-constructed Support for Starter

given pipe size will fit any cast-iron fitting of corresponding
pipe size. The covers are held on with brass screws. In Fig.

6 is shown an arrangement of fittings that might be used
with the type of starting panel shown in Fig. 4, if the motor
were located below instead of above the panel. It will be
noted that where "elbow" fittings (G and H. Fig. 3) are ar-

ranged with metal covers, they are effectively used at turns

in the conduit run, instead of bends or wrought-iron elbows.
Fig. 7 illustrates further applications of conduit-fitting elbows.

A very convenient feature of the fittings shown in Fig. 3 is

the provision of a headless set-screw in the throat. By means
of this set screw it is possible to secure a conduit end firmly

in a fitting even if the threading on the conduit is faulty or
if, because of a bend in the conduit, it does not set up tightly

in the fitting, when in its proper position. In this type of
fitting, conduit can be secured without being threaded at all.

The set-screw provides ample attachment, if conduit and fit-

tings are firmly fastened to a supporting surface, as they
usually are on machinery. \or is it necessary to thread con-

duit running into fittings like that in Fig. 5. An unthreaded
end of a conduit length is inserted in the nipple, the nut is

tightened, and the conduit is secured. The threaded portion,

of the nipple is split and tapered. These fittings-

possess several advantageous points. Being of sheet-steel,

they are unbreakable. The fact that each fitting has several

Fig. 15. Motor Starter and Board for Switch Mounted on a Drill Press

"knock-out" holes makes possible a great number of com-
binations from a comparatively small stock of fittings and
covers.

Supporting Conduit Wiringr

Obviously, conduit carrying conductors should be so se-

curely supported that there can be no chance of its being dis-

placed under reasonable conditions. Pipe straps, formed from
sheet-steel and then galvanized, such as that shown with
Table VI, are most frequently used for supporting conduit, as

shown in Figs. 4, 6 and 7. The dimensions given in Table
VI will be found useful in making clearance allowances and
in determining the locations for the tapped holes for the

round headed machine screws, with which the straps are

fastened. The dimensions of Table VI are accurate only for the

lines of certain manufacturers but will be approximately cor-

rect for all makes.

Another good method of supporting conduit runs is by
fastening the fitting to the machine frame with machine
screws, as shown in Figs. 1 and 8. The screws pass through

a hole drilled in the bottom of the fitting and down into a

hole tapped in the machine frame. It is often feasible to sup-

port a complete conduit installation by this method and there-
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by entirely avoid the use of pipe straps. This sort of a job

presents a neat appearance.

Motors Arranged for Conduit Wiring

When it is specified that the "motor shall be arranged for

conduit wiring," certain motor manufacturers will provide,

without extra charge, a metal terminal box, with a removable

cover, around the motor terminals. A motor so arranged is

shown in Fig. 7. Such a terminal box permits of the best

possible installation, and through its presence a conduit fit-

TABLE V] . DIMENSIONS OP PIPE STRAPS
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J 0.30 f lA 9
Iff il 8X t $0.40 75

^ 0.20 ^ If li U sx 1 0.45 73

4 0.30 * 1^ i n 8X i 50 40

J 0.32 f 2ii n 1 lOx J 0.73 39

1 0.33 f H IS IH lox i 1.00 31

H 0.23 T# n u u lOxl 1.25 18

1* 0.32 a 3 2 1* lOxl 1.50 14

2 0.33 1 3J n ^'\ lOxli 3.00 13

^ 0.2.5 i 4f 2J 2-1 llXli 3.75 6

ting, like that at the motor in Fig. 4 can be dispensed with.

A hole is provided in the terminal box and the conduit is

terminated with a bushing in the hole.

Switches on Machines

It is required by the Code that every motor and starting box

be protected by a double-pole cut-out (fuses or circuit break-

Fig. 16. Saw for Trimmingf Electrotypes, with Enclosed "Wiring

er) and controlled by an indicating switch that plainly indi-

cates whether the circuit is open or closed. For motors ex-

ceeding in capacity 14 horsepower, a double-pole switch is re-

quired, but a single-pole switch may be used tor smaller ones.

It is always advisable, however, to use the double-pole typo,

as through its use both sides of a circuit are rendered dead
when the switch is open.

For handling currents up to 20 amperes, or thereabout, the

best switch to use is of the indicating-snap type, shown In

Fig. 9. This type can readily be obtained as either single-

^:^^ FRAME OF MACHINE

ENCLOSING
COVER

CONDUIT TO
STARTER

ry~ft~fep

SLOT FOR
SWITCH
HANDLE

Fig. 17. Enclosing Cover for Knife-switch

pole, for direct-current and single-phase alternating-current

motors, or triple-pole for three-phase motors. All "live" parts

are effectively enclosed in a formed, sheet-metal cover (Fig. 9)

ENTRANCE SWITCH

AND CUT-OUT
. MAIN SUPPLY CIRCUIT

^^
BRANCH CUT-OUT

1 PROTECTING
(.MACHINE MOTOR

-BRANCH CIRCUIT

TO MACHINE

.^

^LINE SWITCH

STARTER

h
^

AW////y//,'/////, ^//////M W^
.¥ai-;ii;UTi/,.V.l'.

Fig. 18. Wiring Diagram for Motor-driven Machines

which is lined with an insulating material. By unscrewing

the composition handle, the cover can be quickly removed for

making connections. Wires enter the switch through holes

.SUPPORTING LUGS

DETAIL OF
INSULATING FORK

FORKED PIECE OF
INSULATING FIBER
ENGAGING CONTROLLER
HANDLE

-CONTROLLER ARM
WITH HANDLE REMOVED

FRONT ELEVATION
SECTIONAL

SIDE ELEVATION
.Vaf/(()U'ry..Y. 1*.

Fig. 19. A Good Enclosing Cover Design

in the back of the porcelain base. A revolving dial, bearing

the legends "On" and "Off," indicates whether the switch is

open or closed.

An indicating-snap switch mounted on a conduit fitting as
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shown in Fig. 11 makes a rugged and safe switching combi-
nation. All wires and "live" parts are completely enclosed.

Some manufacturers make conduit fittings especially designed

for carrying switches; but an equivalent fitting may be as-

sembled, as shown in Fig, 3 at K, with the components A and
.7, or with J and any other piece shown in Fig. 3.

For handling currents above 20 amperes, open-knife

switches are commonly used. The open type is used because

(so far as the writer is aware) no enclosed-knife switch is

\ LINE TERMINALS
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PANEL

-

STARTING

RHEOSTAT -

^

fl
©
^

ja
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I POOT
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^
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Machitierll,X. T.

Fig. 20. A Circuit-breaker Starting Panel

regularly manufactured. These open switches are best

mounted close to the motor starter, as shown in Figs. 10, 12

and 13. Controllers and starters, as will be outlined later,

can be purchased with the line switches mounted directly on

them, as indicated in Figs. 4, 6 and 14. Such combinations

are called starting or controlling panels. In Fig. 15 is shown

a drill press with the starter neatly mounted on it, and room

provided on the mounting board for a line switch. Enclosed

wiring is used in Fig. 16 and the

leads to the switch are taken from

the conduit, at the side of the

frame, above the line switch.

In all of these examples of knite-

line-switch and controller applica-

tions, it was evidently deemed un-

necessary by the designer to en-

close the switches and controllers.

If enclosure is desirable (and as

many view it, there are few cases

where it is not) a cover for a

knife-switch can readily be con-

structed from sheet or cast metal as

suggested in Fig. 17. As will be

described subsequently, circuit-

breakers are often used on motor-

driven machines, making switches

unnecessary.

While a cut out is required by the

Code to protect every motor-con-

prefer to have, in so far as possible, all electrical apparatus
enclosed, and it is believed that, all things considered, this

is usually the most economical method although the first cost

of enclosed equipment is a trifle higher. An enclosed starter

is shown in Fig. 11. It consists merely of a standard open
starter fitted with a cover which encloses all "live" parts, and
has a semi-circular slot for the operating handle. Most of the

electrical manufacturing concerns have standardized and are

prepared to furnish enclosing covers for their control equip-

ment. Such a cover makes it difficult for the unauthorized

to tamper with the adjustment of the starter, keeps it clean,

eliminates liability to shock and prevents grounds or short

circuits due to flying metal chips.

The purchaser of an enclosing cover for a starter should

insist that It enclose not only the dial-contacts but also the

terminals on the starter. Certain manufacturers will furnish

a cover that will shroud the dial and not the terminals, un-

less specifically directed as above: aJl bare current-carrying

parts should be enclosed.

In Fig. 19 is detailed an excellent enclosing cover that can

be applied to standard starters. Instead of being slotted for

the operating handle as is the one shown in Fig. 11, a better

construction is used. An auxiliary operating handle and arm
is mounted on the cover; on the end of this arm is an insulat-

ing fork which engages the controller arm when the cover

is in its normal position, and thus transmits the movements
of the operating handle to the controller arm. The absence

of a slot in the cover makes the starter dust-proof. The ter-

minals are completely enclosed and a removable piece that can

be taken out altogether, for the admittance of wires, or drilled

for conduit, is provided above the terminals. When this cover

is applied to the standard controller the old controller handle

is removed.

Sometimes a circuit-breaker is substituted for the switch on

a starting panel, as shown in Fig. 20. A circuit-breaker Is

one type of cut-out. It opens a circuit automatically when
a current, of a value for which it is set, flows through it. It

Fig. 21. Drum Controller with Sprocket Mechanical Transmiaslon

troller combination, it is not advisable to mount this

on the machine. As a rule, it is best located at the point

where the branch-circuit to the machine taps from the main

supply circuit, as shown at A in Fig. IS. Hence the machine

manufacturer should not be expected to provide a cut-out. A
cut-out is ordinarily required at A inasmuch as the branch

wires are usually smaller than the main wires and the Code

requires the installation of a cut-out wherever there is a de-

crease in wire size.

Motor Controllers and Starters

Motor starters as regularly furnished by the motor manu-

facturers are of the open types shown in Figs. 4, 10, 12, 13,

14, 15 and 16. By "open type" Is meant a type which does

not have its "live" parts protected by a cover. These open

starters have given and will give entire satisfaction in places

where it is reasonably clean. But some purchasing concerns

can also be opened manually by releasing a catch. Circuit-

breakers, of reliable types, are considerably higher in first cost

than a switch-fuse combination, but in the long run they are

more economical. The reasons for this are: First, fuse re-

newals, which are relatively expensive, are not required, and

second, the cost of labor wasted while fuses are being re-

placed, is saved.

The panel in Fig. 20 is shown without enclosing covers so

that its construction will be apparent; but it is made with

covers which expose only the circuit-breaker and starting-

rheostat operating handles. Some manufacturers enclose

panels like that of Fig. 20 in sheet-metal steel boxes having

hinged doors, but this is not a satisfactory arrangement for

machinery applications, because, to operate the starter or

manipulate the switch, the attendant must open the door.

This is awkward and, in case of accidents, when the motor

should be stopped without delay, prevents quick action. The



November, 11)10 MACHINERY 17S

i'onsequence is that the door is usually left open or is taken

off altogether.

As previously mentioned, motors on machines are fre-

quently protected by branch-fuses located at the supply cir-

cuit as shown at A in Pig. IS. and a circuit-breaker or a start-

ing panel provides additional protection. However, the cir-

cuit-breaker should be set to trip on a smaller current than

will rupture the fuses. The circuit-breaker takes the brunt

of an overload and operates instantaneously, saving the cost

of fuse renewals. As the economies of circuit-breaker appli-

cations are becoming better understood they are becoming

more popular. Some large industrial corporations specify

them on every motor starting or controlling panel.

Drum controllers with external resistances are deservedly

becoming very popular, particularly for variable-speed control.

In Figs. 7 and 21 are shown drum-controller applications.

The drum controller receives its name from the fact that con-

tact is made between stationary fingers and rotating segments

"mounted on a drum. All the parts can be made very rugged

and can be so arranged as to be readily removable for re-

newal and repair. The resistance is arranged in a separate

frame which can be provided with an enclosing cover and

arranged for conduit wiring as shown in Pig. 7. The drum
usually contains only the contact-making mechanism. It is

believed that a drum controller is preferable in every way to

one of the dial type, which has contact buttons arranged on

the face of an insulating panel and a swinging arm to make
electrical contact with them.

In Fig. 21 the drum controller is mounted conveniently near

the motor at the head of the lathe. The controlling handle,

whereby the lathe is started, stopped or has its speed varied, is

attached to and travels with the apron and hence is always

handily located for operation. The handle engages with a

longitudinally-slotted shaft so arranged that when the handle

is turned the shaft turns. The shaft extends nearly the en-

tire length of the lathe and motion is transmitted from it to

the controller drum by means of sprockets and a chain. It

will be noted that the cover of the drum controller can be

easily removed by unscrewing a couple of -swing nuts.

Enclosing Motors

Motors can be furnished either open, semi-enclosed or fully-

enclosed. A fully-enclosed motor of a given horsepower and

speed costs more than a semi-enclosed or an open one, because

a large frame is needed for the enclosed type. The power

capacity of a motor depends largely on its ability to dissipate

the heat generated within it, and if it is enclosed, the heat

is dissipated with difficulty. To reduce the quantity of heat

generated, the parts must be proportioned more generously;

hence the necessity for larger frames for enclosed motors.

Motors seldom need to be fully enclosed unless they are to

operate in very dirty places, or in other special cases. Gauze

enclosures such as those indicated in Figs. 11 and 14 are

ample for most machinery applications. Gauze or wire-net-

ting enclosing covers reduce the rating of a motor very little,

if any. The use of such covers is advocated on motors for

nearly all machine drives. One small metal chip, striking a

motor in just the right place, can involve more money for

repairs and lost time than wou!d be spent for several sets of

gauze-enclosing covers. An investment for them is good in-

surance.
Mounting Motors

The Coae specifies that the frames of all motors operating

at potentials in excess of 550 volts shall be either permanently

grounded or else insulated by wooden frames or otherwise.

The use of a wooden frame or any other insulating arrange-

ment is not usually feasible, so the almost universal practice

is to bolt the motor frame into good electrical contact with

the frame of the machine. It devolves upon the purchaser of

the machine to see that it is well grounded, either through

the conduit conveying the conductors to the machine (the Code

requires that the conduit of all conduit wiring systems be

grounded) or through a specially provided ground wire con-

nected to the machine. It should be noted that the Under-

writers require that special permission be obtained before

motors with grounded frames are installed.

CUTTING SPEED AND GRINDING OF
HIGH-SPEED STEELS

By WOLFGANG KOCH

The properties of the so-called "rapid" steels are not yet

thoroughly understood, although their use is increasing.

They have been well introduced for roughing, and their capa-

city for this work varies, according to the kind of steel used

and the care taken in hardening. But in any case It is well

known that the rapid steels rough better and last longer than

carbon steels of any of the compositions common in recent

years. As regards finishing, it is asserted by some that the

rapid steels can only rough, not finish. Without doubt, this-

unfavorable view is due very largely to the fact that it is

often undertaken to finish a piece of work w'ith the same tool

that has just been used vigorously for roughing it. No exper-

ienced machinist would undertake to finish a piece of work
with the same carbon-steel tool that he had used to rough it;

but from a new article everything is demanded. The writer

has very often found in testing new rapid-steel tools that for

a job of roughing which was beyond the capacity of any ordi-

nary steel, it has been demanded by the superintendent, and
also by the workman, that the same tool should do the finish-

ing; and it has been considered a fault when the finished work
has not been satisfactory. Tlie newly-ground tool finished

very well; but after roughing cuts had been taken with it,

the edge turned, which prevented it from taking a good finish-

ing cut. It is. in fact, foolish to demand this; but it is a fact

that it is demanded.

A second demand made on rapid steel is that tools made
from it should finish with the same cutting speed as that

with which they rough. No one would demand such a cutting

speed of carbon steel; but as rapid steel is expensive, one de-

mands of it in finishing a very much higher capacity in every

Way; and when it does not act, the conclusion is at once ar-

rived at, that it cannot finish.

If a properly-ground cutter of rapid steel is used, at a

somewhat higher speed than is possible with carbon steel,

but with by far less speed than is permissible for roughing,

it will be seen that its cutting edge lasts longer than one of

carbon steel. Therefore, with the same length of work-time,

several sharpenings are saved, with the accompanying inter-

ruption of the work; and the tool lasts correspondingly longer.

But above all things the advantage is that entire pieces of

work can be finished without the necessity of grinding, with

its consequent change in the cutting edge; so that an entire

set of articles will have exactly the same finished surface.

By means ot a cutting edge of rapid steel, therefore, one gets

more regular and more exact work. But the work of the

cutting edge depends on the care taken in grinding.

Some mechanics have the impression that especially the

German rapid steels, besides roughing well, can be used to

advantage for finishing. As basis for decision in this im-

portant question of the cutting qualities of the rapid steels,

the editors of the Zeitschrift fur Werkzeugmaschinen und
Werkzeuge sent several German firms the following question:

"It is stated by some that the rapid steels cannot finish, but

only rough. On the other hand, it is known that finishing

tools of rapid steel stand up to the work very long. Careless

grinding—especially wet grinding—makes rapid-steel tools

brittle. What is your experience?"

There were received at the time of writing this paper four-

teen answers. In two, the finishing qualities of rapid steels

were denied; the twelve others agree in the main with the

above expressed opinion as to the finishing capacity of the

rapid steel, or at least did not contradict it. Two answers

emphasized the fact that the principal advantage of the rapid

steels is for roughing, but state that this steel will finish

also. Great care in grinding, and the avoidance of heavy pres-

sure while grinding, were often recommended. Nine answers

recommended dry gi'inding for rapid steel, one recommended

wet grinding, and one, wet grinding with hot water. One

answer stated that wet grinding even with boiling water was
deleterious to rapid steel.

As in these answers many opinions are expressed which are

worth publishing, they are given in the following:
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Gebr. Bohler & Co. write: "If finishing tools of rapid steel

do not uiltill the expectations, they have not been properly
handled. The grinding of rapid steels must be done with
great care, but special care must be taken that the steel does
not get too hot during this process, as when heated these
highly alloyed steels are very sensitive and show fine cracks,
which cause crumbling of the cutting edge. Grinding can be
done either dry or wet. As against the advantage of the more
rapid conduction of heat by wet grinding, there is a greater
danger of cracking, as by the higher heating in grinding,
contact with the water causes fine cracks to appear more
readily. In order to prevent too great heating, it is impera-
tively recommended to choose such a grinding apparatus that
the attack of the grinding disk shall always be only on a very
small surface at a time; this can be attained by choosing
small enough disks."

The Krefelder Stahlwerk writes: "It is our opinion that
the wet grinding of rapid steel twist drills is to be avoided in

every case. The cutting edges break, so that the drill does not
do enough work. * * * According to our experience most
twist-drill grinding machines in Ger]nf.ny are for dry grinding,
so that account has to be taken of this fact. * * * With
careful dry grinding, a good edge for finishing may be ob-

tained." It was added that in practice it could not be ascer-
tained whether steel had been manufactured in an electric fur-

nace or otherwise.

The SiegenSolinger Gusstahl Co. writes: "Rapid cutting
steel has the peculiarity that it holds its sharp edge under
high heating by reason of high cutting speed; while tools of

carbon steel become dull because of the reduced hardness
caused by the heating. It is therefore easily seen that rapid
steel is better adapted to dry grinding than carbon steel, which
thereby easily loses its hardness."

The Stahlwerk Kabel, C. Pouplier. Jr., writes: "I am of the
opinion also, that wet grinding should be done by cooling
off with hot water. Experience shows that the valuable but
very hard steels readily develop, both by dry and by wet grind-
ing with cold water, fine hairlike cracks, which are naturally
disadvantageous in finishing; and these fine cracks are often
avoided by cooling in hot water. Very often these cracks are
caused by improper and careless grinding; and personally I

am of the opinion that when grinding is carefully done, the
same results will be attained by wet as by dry grinding."

R. Stock & Co. write: "Our experience in grinding rapid
steel, especially twist drills, shows that one can grind just as
well wet as dry, if careful not to exert too much pressure
against the disk. The heat of grinding must remain within
the limit which with dry grinding would cause an annealing
or a hardening, and with wet grinding would cause surface
cracks. With alloy steel one must be careful in wet grinding
as well as in dry; whereas with the high alloys a heavier
pressure may be permissible. High alloy steels have a grain
which is more resistant to cracking than the lower alloy

steels; they are, therefore, in dry grinding less sensitive to

the resultant heat of grinding. Also with the high alloys, by
reason of their more suitable crystalline form, the danger of

cracking by cooling during grinding is less than in the case
of the lower alloys. As in wet grinding one can do more work
by reason of keeping the tool constantly cool than by dry
grinding, so one will find it desirable to wet-grind the less

sensitive high alloys, and very carefully dry-grind the low
alloys. In reference to finishing with rapid steels, our experi-
ence is that these are not so good as the carbon steels."

One of the most important German machine-tool builders,

who does not wish to be named, says: "We braze small pieces
of Bohler rapid steel to Bessemer steel. After the brazing and
simultaneous hardening in a strong air current, the steel is

brought to the proper form on the emery wheel, with water
cooling and moderate pressure, and then ground smooth on a
grindstone with slight water cooling. For fine work the tool

is further touched up by the workmen on an oilstone. With
steels handled in this way we have not yet discovered any
cracks.

"In the use of tools for finishing, the different materials to

be worked must be taken into account. On a shaft of fine-

grained iron (41,000 to 50,000 pounds per square inch tensile
strength) a rapid-steel tool will keep its edge a long while
with a cutting speed of 60 meters (197 feet) per minute; and
at the same time will do good finishing.

"On a shaft of high-carbon steel of 92,000 to 100,000 pounds
per square inch tensile strength and a speed of 12 meters (39.37

feet) per minute it was not possible, with the same rapid
steel, to do equally clean work, and the life of the cutting edge
was very short. The same unfavorable results were obtained
later in working tool steel."

Ludw. Loewe & Co., write: "Concerning the exact properties
of rapid steel there is as yet too little done in the way of de-

tailed experiment to enable us giving an opinion. Further,
the various kinds differ so greatly in their behavior in har-
dening and working, that an opinion based on one kind would
not be accurate for another. In any case we recommend un-
der all circumstances to grind wet, as all steels have this in

common, that the edge will be ruined by improper dry grind-

ing. Naturally, wet grinding must also be properly done, and
without too heavy a pressure; else the often-mentioned spoil-
ing of the rapid steel will take place.

"In general one can say that the rapid steel is best used
for roughing, and that preferably it is to be used for drills

and roughing tools. On the other hand, there are also cases
where cutters of rapid steel are greatly to be recommended
and specially show a great durability, so that the edges need
sharpening very seldom."

The Werkzeugfabrik Gebr. Saacke writes:
"According to our experience, wet grinding is in general

little to be recommended for rapid steel; and in most cases,
we prefer dry grinding. If the latter is done with the proper
precautions, with the least possible heating of the cutting
edges, these serve very well for finishing. Highly alloyed
rapid-steel cutting tools of different makes seem to show very
different properties in this regard."

Droop & Rein write: "Rapid steel will do finishing very
well; and with reduced speed will do clean work. The edge of
the tool lasts four to five times as long as that of the ordinary
steel. It is true that careless grinding will make the cutting
edges crumble or rather full of cracks. The reason for this

is in the heating—because of the pressure—and in the simul-
taneous cooling with water. The finishing-tool works best
when it is carefully ground with a soft emery wheel and fin-

ished off with an oilstone."

Biernatzki & Co. write: "We have only recently posted a
notice in our factory, forbidding the wet grinding of rapid
steel. We have also in our works, and with our machine
tools, which are specially constructed for rapid steel, had the
experience that water in every case spoils the rapid steel. It

cannot, therefore, be worked with water nor ground there-
with. For the milling department, for e.xample, and for lathe
work, where finishing is done, we use oil as a cooling ma-
terial, with good results. In the turning department we
finish with rapid tools, and get desirable results especially
on cast iron."

Richard Weber & Co. write: "It is just as impossible to

grin'd rapid steel with water, as to harden it therein. It will

not permit in a warm condition, any contact with water. If

for instance tools of rapid steel are hardened in the air which
cools them to about 20u degrees C. (392 degrees P.), and then
put in water at once, they will crack even in boiling water;
also surface cracks will come in the fine edges, in grinding, if

the steel w'hich has been heated in grinding is touched by
the cooling water. On the other hand, very careful dry grind-

ing will give, with the majority of rapid steels, good finishing

edges; but for all that it is to be recommended even here,

for the reason given above, not to grind with water. Some
brands of rapid steel or more properly of substitutes there-

for are less sensitive to water; experiments in finishing with
them have given good results."

The Rheinische Electrostahl-Werke write: "According to

our experience, rapid steel of various brands is well adapted
to finishing, if the grinding is done dry and with the proper
care. Wet grinding makes the cutting edges crumbly and
unfitted for finishing."

The Sachsische Maschinenfabrik writes: "Finishing steel

and iron with rapid steel at high cutting speeds will not
give good results, because small particles of metal become
fixed on the edge or tear loose and then crack. With lower
cutting speed, and by grinding the tools with the proper fa-

cilities, the finish will be just as clean as with an ordinary
tool steel. The rapid steel is really better, because one can
hardly note any wear on it."

The AVesselmann-Bohrer Co. writes: "Grinding rapid steel

is in general very risky, and dry grinding w'ith coarse emery
wheels is shown to be the method which is the least so. For
finishing, this firm prefers cast-steel to rapid-steel milling

cutters; for instance for milling the flutes of twist drills."

From the lack of agreement in the answers, it is evident

that the entire question has still many puzzling points. Pub-

lishing the answers 'is certainly the best way to clear up the

matter. There seem to be kinds of rapid steel which are as a

matter of fact not suited for finishing; perhaps this is proved

by two of the communications which deny the use of rapid

steel for this purpose. As regards wet grinding, certainly

for carbon steel that has been hardened in water, this is well

suited; for if heating takes place, at the cutting edge which

could cause reduction of the hardness, the heated portion can

be at once hardened in water.

Dry grinding, which in the case of carbon steel very easily

causes annealing of the cutting edge, can, on the other hand,

do less harm to the rapid steel, which anneals very slowly.

In favor of wet grinding it is often claimed that it does not

endanger the health of the workman. The danger of dry

grinding, however, is eliminated in Germany by the require

ments of the law concerning dust exhausters.
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THE OPERATION AND MANUFACTURE OF
MAGNETOS-2

By HAROLD WHITING SLAUSON*

Not only are the majority of motor cars now built equipped

with magnetos, but the older types of automobiles and new
and second-hand marine and stationary engines are being

supplied with this form of ignition as well, and this has

created such a demand that it may be said that the annual

production of magnetos in this country, alone, can be counted

by the hundreds of thousands. The magneto is a delicate

Fig. 6. Component Parts of High-tension Magneto

machine to construct and assemble and the greatest precision

and accuracy are required in finishing its various parts, some
of which are shown in Fig. 6. The magneto and Its parts are

designated as follows:

A High-tension magneto, assembled.

B Magnets composing field of magneto.

C Frame in which armature is mounted.

D Pole piece—forming extension of magnetic field in order

partially to surround the revolving armature. Tliere are

two such pole pieces.

E Armature and driving gear.

F Timer, or circuit breaker, mechanism and case.

G Distributer case back.

H Timer cover.

I Screw and spring holding timer cover in place.

J Distributer case front and high-tension wire terminals.

K Driving end bearing and case.

L Distributer gear and sector.

Making the Permanent Magnets

One of the most interesting, as well as the most important,

features of the construction of a magneto is the manufacture

Fig. 7. Bending Magnets to Shape fV-om Bar Steel in the
Hercules Electric Works

of the permanent magnets that are used to form the mag-

netic fields of the machine. Should these lose their magnet-

ism, the machine would be rendered useless until the lines of

force could be re-established. Consequently it is necessary so

to treat the steel that the magnetism will be retained per-

manently. Soft iron is unsuitable for this purpose, as it will

* .\ddress : Bath Beach .Station, Brooklyn, N. Y.

not retain its magnetism unless in contact with another

magnet, or except while excited by a current of electricity

passing through a surrounding winding of wire. In many in-

stances the permanent magnets are made of tungsten steel.

This is cut into bars of the proper length, and each is heated

to a cherry-red. Fig. 7 shows the method of shaping a magnet
as used in the manufacture of the Kurtz magneto, at Indian-

apolis, Ind. When heated to the proper temperature, the bar

is placed in the clamp, which has already been set at exactly

the proper width to hold it firmly in place. A center block,

constituting the form around which the magnet is bent serves

as the other jaw of the clamp, and is curved at one end to

the proper shape for the inside of the magnet. On a long

handle, which is pivoted to the under side of this block, is fas-

tened a hardened-steel roller which swings with the handle

and follows, in a concentric curve, the shape of the former.

This combination of roller and lever serves to bend the mag-
net to the proper U-shape very quickly, only a few seconds be-

ing required from the time the bar leaves the fire until it is

ready for the final heat-treating process.

Hardening the Magnets

After being heated for the proper length of time in a fire of

absolutely constant temperature, as shown In Fig. 8, the mag-

nets are cooled in water. As the magnets have already been

formed to the proper shape and size, it is undesirable that

they should contract to any appreciable extent in the cooling

process, and in consequence, each 'is suspended in the tank

of water in a special clamp, which is shown at A resting

Fig. 8. Heat Treating the Magnets airt^r iliey have been bent to Shape
in the Hercules Electric Works

against the pile of magnets. This device holds the magnet

rigidly in the proper shape, and as the jaws of the clamp con-

sist of a few small points, the water can reach practically all

parts of the surface of the steel.

Charging the Magnets

After these shaping and heat-treating processes are com-

pleted, the magnet is ready to receive—and to hold perman-

entlj', presumably—the magnetism with which it may be

"charged." This magnetizing is accomplished by placing the

embryo magnet In two upright, parallel, hollow bars, around

each of which are wound many turns of wire, and through

which an electric current is passed. This forms an electro-

magnet of the two hollow bars, one being the north pole, and

the other the south pole, and this induces magnetism of the

opposite kind in the ends of the magnets placed therein. In

other words, the end of the permanent magnet placed in the

hollow bar constituting the north pole of the electro-magnet,

is charged with the opposite kind of lines of force, and this

becomes the south pole of the completed, permanently-magnet-

ized piece. In like manner, the opposite process takes place

in the other pole and the hollow bar. While this magnetiz-

ing process is going on, the magnet must be tapped several

times in order to distribute and help arrange the molecules

properly—for it is on the re-adjustment of the molecules com-

posing the bar of special steel that the magnetism of the

completed piece depends. Where magnets are manufactured

in large quantities, a special machine, or battery of machines,

is provided to facilitate the process. This consists of the
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wire-wound hollow bars, as described above, and a belt-driven

spider on which are four or five radial arms, each terminating

in a light hammer-head. This spider is revolved rapidly, and

is mounted in such a position that the hammer-heads strike

the piece to be magnetized with the proper amount of force.

Each magnet is kept in this machine for from ten to thirty

seconds, and is then tested for its magnetism. Each magnet

is tested thereafter several times during the succeeding

twenty-four hours to make certain that there is no loss of mag-

netism during that period, and if at the end of the day it

proper number of turns of wire in each part of magneto or

coil, as it is upon this that the output of the machine, or the

proportional increase in voltage delivered by the transformer

depends. Most of the winding is done by girls, who become

very dexterous at the work. The simple "spool windings" for

coils and the like can be made on a high-speed winding ma-

chine, but the more complicated process of the manufacture

of a direct-current armature requires hand work almost en-

tirely. Fig. 9 shows the winding department of the Remy
Electric Co., Anderson, Ind., where over 2.i00 miles of In-

Plg. 9. The Winding Room of the Remy Electric Co.

Still shows its maximum strength, it is assumed that it will

retain this residual magnetism permanently.

Casting the Bronze Parts

Bronze castings are required in the manufacture of a mag-

neto, and the foundry is by no means the least important

In which 2600 Miles of W^lre are used per Day

sulated wire is used daily in the manufacture of the arma-

ture and coils. In order to make certain that the proper

amount of wire has been put on each winding, and to discover

if there are any short circuits or breaks in the insulation, each

piece is tested for its resistance by sending a given current of

electricity through the winding and observing the readings of

the ammeter and voltmeter introduced into the circuit.

Impregnatinir the Armature Wlndlngrs

After having been wound, tested, and found perfect, the

coils, armatures, or fields, as the case may be, are taken to

the impregnating room shown in Fig. 10, where they receive

their covering of insulating varnish or wax in order the

Fig. 10. Impregnating Room in which Colls are treated with Melted
Wax or Insulating Varnish

part of a well-equipped plant. In one of the largest magneto

factories, 8000 castings are made daily, and in order to accom-

plish this enormous production, duplicate patterns are used

extensively. In some instances, as m.any as 32 duplicate parts

will be cast in the same flask at once, and in order to minimize

the danger of imperfect molds, pneumatic machines are used

for separating the flasks, and compressed air vibrators for

loosening the sand around the pattern. Each casting is in-

spected thoroughly so that only perfect pieces can reach the

rough-stock room.
Making the Armatures

After the castings have been machined, those that are

to be used as the cores of armatures, coils, or fields are taken

to the winding room where they receive the required number

of layers of wire. It is important that there should be the
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Fig. 11. Battery of Automatic Screw Maclitnes Em h Piece is inspected
at the Machine before the Next Operation

more thoroughly to separate the individual wires from each

other and to protect the whole winding from the outside air

and dampness. The impregnating materials are reduced by

steam to a liquid state, and the coils to be insulated are heated

in a vacuum. Without reducing the vacuum, the impregnat-

ing material is turned in, and the \acuum is then changed to

a high pressure, thus compressing the liquid wax or varnish
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into all the interstices of the winding and rendering lealiage

of current almost an impossibility.

Making the Small Parts of a Magneto

The small parts of a magneto, such as screws, cam, arma-

ture shaft, bearings, and the like, require such absolute pre-

cision in their manufacture that hand and automatic screw

machines, and other automatic machines will be found to

play an important part in the well-equipped magneto plant.

Fig. 11 shows the screw machine department of the Remy
Electric Co. Limit plug gages are used in testing all collars

to within 0.001 inch, and in some instances, 0.0005 inch is

the limit of variation allowed. In the above named plant each

individual part is inspected and tested for size after each

operation; and in this manner, a completed part, which may
have passed through the hands of ten or a dozen workmen,

will not have to be discarded because of imperfections devel-

oped in its earlier stages of manufacture. There is an inspec-

tor ready to examine every consignment of parts as it is

Fig. 12. "Building up" the Laminated Armature of the Direct-current
Magneto in the Kurtz Magneto Factory.

finished by each screw machine, and on completion, instead

of being sent to the finished stock room, as is generally the

case, all pieces are collected at one end of the machine shop

for small parts. Here they are assembled, without having

been moved more than twenty feet from the machines in which

they were made. In other words, the machining, inspecting,

and assembling are all performed in the one large room, and
there is a minimum amount of transportation of the parts.

Making the Brass Terminals for the Remy Mag'neto

In the Remy magneto, the high tension wires to the cylin-

ders lead from hard rubber sockets terminating in a split

brass shank which has a hole drilled in it of the proper size

to give a spring fit to the terminal of the distributer with

Fig. 13. Testing the Kurtz Alternating-current Magnetos by Belt Power

Which each is connected. Each brass terminal is turned out

in an automatic machine, and the hole is then drilled in the

rounded end. The slotting is done by a special machine built

at the factory. This machine consists of a belt-driven circular

saw revolving at high speed in a vertical plane. Below this

in the same plane, and driven slowly in the same direction

by a small belt is a drum in two sections. This drum has

threaded holes at frequent intervals in its periphery along

the line where the two sections join. One of these sections is

divided into segments, each of which is operated by a station-

ary cam as the drum revolves, thus causing each hole to open

and close automatically. The operator places a piece in each

Fig. 14. Testing the Spark Delivered by the Friction-driven Direct-current
Magneto. The Spark can be seen jumping between the Ends of the Two
Wires between the Terminals of the Coils in the Foreground

hole as it revolves before him, and as this point of the periph-

ery of the drum approaches the saw-, the cam closes the jaw

and holds the work solidly in position while the brass terminal

is revolved through the lower.edge of the saw. On the other

side of the saw, the jaw is opened by the cam, and the work

drops into a trough. An experienced and quick operator can

slot with this machine forty or fifty brass terminals a min-

ute.

Construction of the Direct-current Armatvire

As has been stated before, the armature of the direct-cur-

rent magneto is much more complicated than that of the al-

ternating-current type. The latter is a simple forging, shaped

Maclilticri/.y.Y.

Fig. 15. Diagram of Weiring for a Two-cylmder Jump Spark. This also shows
how a Friction-driven Direct-current Magneto may be introduced in the Ig-

nition System to replace a Second Set of Batteries

to receive one continuous winding. The direct-current arma-

ture, however, not only has at least six parts of separate

windings, or a dozen slots, but in many instances it is built

up of thin disks to form a laminated core. The armature of

the Kurtz direct-current magneto is manufactured in this man-

ner, and from long experience, it has been found that the best

results are obtained if each disk is forced on the armature

shaft separately instead of the entire hundred or so forming

the armature core being lined up and pressed on all together.

Each disk is punched from sheet steel, and is forced on the

armature shaft with its companions as shown In Fig. 12. Tlie

armature shaft is held in place in a drill chuck having an at-

tachment with a flat face which permits the first disk to be

forced on to exactly the proper place. Each disk is held in

the proper position so that the slots will line up, by means of

a fixture in the bed of the machine. This fixture has a hole

in its center to receive the armature shaft, and tw'o pins on its

outer edge engage corresponding slots on the disk and serve

to hold it steady. The feed handle is released and the arma-

ture shaft and chuck are dropped with considerable force on



178 MACHINERY November, 1910

the fixture and disk, thus forcing the latter Into position. The
shaft is raised by means of the feed handle and the rack and
pinion, and another disk is placed in position on the fixture.

Although this may seem like a tedious operation, one man
and one machine build up a complete armature of this

type in a couple of minutes, and consequently can keep the

winding room supplied easily.

Making- the Terminal Sockets

Hard rubber is the material best suited for confining the

high-tension current within its proper limits, and consequently

the terminal sockets, the distributer cover and box, and the

distributer disk are all made of this substance. The rubber

is molded to shape from soft sheets into which the vulcaniz-

ing chemicals have already been introduced. Aluminum
molds are used into which the soft rubber, after having been

heated on a steam table, is crowded and packed tightly by
expert workmen. As there are only a comparatively few dif-

ferent shapes of hard rubber used on a single magneto, the

molding and vulcanizing process becomes a duplicate-part-

production of the highest type. This will be better realized

when it is stated that three and four thousand separate molds

are placed in the vulcanizing ovens in a single "heat." Each
mold will contain a certain number of ounces or fractions of

an ounce of the soft rubber, and it is cut exactly to this

weight before the molding process begins. There is con-

sequently no waste whatsoever, and but a minimum amount of

time is consumed in packing the molds. The soft rubber is

heated in the molds in the vulcanizing oven for several hours.

After withdrawal from the oven, the rubber is still soft, but

it becomes hard upon being cooled slowly, and after the proper

holes have been drilled, is ready for installation on the mag-

neto.

Testing- the Magneto
There is such a variety of conditions in the manufacture

of the various parts that will affect the performance of the

completed magneto, that the testing of the finished machine is

an absolute necessity, even though the individual pieces have

previously received several inspections. The great difficulty

first encountered in the use of a magneto for ignition pur-

poses was due to the fact that it seemed almost impossible to

construct a machine that would give a sufficiently hot spark

at low speeds of the motor, and yet one which could also be

turned at several thousand revolutions with no danger of

burning out the coil or other parts of the electric circuit. This

difficulty has been successfully overcome, ho-.vever, by the

use of the proper strength of magnets and kind and amount of

wire, and the modern magneto will deliver a hot spark at 140

revolutions of the armature shaft, and yet do equally satis-

factory work when revolved at twenty times that speed. It is

to satisfy the inspector that such is the case, that the magnetos

receive their final test. For this purpose, several machines
under the charge of one tester will be belted to a common
pulley shaft and revolved at various speeds. As shown in

Fig. 13 half a dozen Kurtz magnetos are belted in this man-
ner, four spark plugs are connected by high-tension wires to

the distributer terminals of each machine. Tbe nature of the

spark delivered by the machine to each plug may be observed

In this manner for any speed of the armature. The clamps

shown in the illustration passing over each magneto are at-

tached to the testing bench, and are sheet-iron strips used for

holding the machines in place while they are belted to the pul-

ley shaft.

Inasmuch as a direct-current magneto does not need to be

geared positively to the crankshaft of the motor, a friction

or belt drive is generally used. It is advisable that the arma-

ture of the direct-current machine should revolve at approx-

imately the same speed at all times, and consequently a gov-

ernor attachment is usually provided with the driving device.

In testing out a machine of this type, the bed is clamped
firmly in position and the friction pulley placed in contact

with the periphery of a rapidly-revolving wheel, as shown in

Fig. 14. This would give a high speed to the armature of the

magneto were it not for the governor, and the readings of

the voltmeter placed above the wheel indicate whether the

regulating device is properly adjusted or not. The nature and

strength of the spark can be determined in this case by the

use of an ordinary vibrating coil and two wires between the

high-tension terminals forming a variable gap. The spark is

shown in the illustration in question. The other machine
shown in this view is a "dummy field" and frame in which
all armatures are mounted before final assembly in their re-

spective magnetos. It is known that the magnets composing
this dummy field are of the proper strength, and any poor

results obtained in the test Indicate that the armature is at

fault, the discovery thus being made before the final assembly

and testing of the machine for which the faulty armature was
intended.

The Final Testing-

An interesting final test is given to all machines in the Remy
factory. Here, also, each magneto is tested for the spark it

will deliver at both low and high speeds, but instead of using

spark plugs, four variable gaps are provided for each machine.

These variable gaps are mounted on a switchboard, each hav-

ing one fixed terminal and one in the form of a swinging lever

w-hlch can be moved by hand. The spark is observed with

each gap set at the same distance as will be found in an ordi#

ary spark plug, and then this distance is gradually increased

until the spark ceases to jump. Three of the gaps are then

closed entirely so that the current can easily pass from one

terminal to the other with no obstruction, and the fourth

switch is opened to a width of two or three Inches. Although

the whole generating power of the magneto Is concentrated

at this one gap, the current from so small a machine cannot,

of course, jump such a distance. This causes the magneto to

"work against itself," and if there were any imperfections or

weaknesses in the windings ot the machine or coil, they would

be certain to assert themselves under such strenuous condi-

tions.

When a modern magneto has once been tested and leaves

the factory in perfect condition, it is seldom that it will fail

to perform its duty if directions are carefully followed. It

cannot be denied, however, that the magneto, though reliable,

is a delicate mat-hine, and for this reason no one but an ex-

pert, or, preferably, the manufacturer himself, should ever

try to readjust or repair a faulty instrument. Even those

who understand perfectly the theory of the magneto may be

puzzled by some minor adjustment, and it is far better to fol-

low directions and "Return magneto to factory in case of

trouble."
* • •

The new Pennsylvania R. R. station in New York City and

the tunnels under the Hudson River will be opened to traffic

November 27. The four tunnels under the East River to Long
Island and the portion of the station required for that traffic

were opened September 8. The opening of the Hudson River

part of the w'ork will complete one of the greatest engineering

projects of modern times, costing approximately $100,000,000.

The tunnels are of the most enduring character, being con-

structed of cast-iron rings lined with concrete 22 inches thick.

Heavy trains of Pullman cars will be run through them at

top speed without fear of deteriorating effect. An important

feature of the construction promoting safety and convenience

In clearing up in case of accident, is cross passages at short

intervals connecting the tubes. These with foot-paths at the

sides afford easy means of discharging passengers and leading

them into cars in the parallel tube. Abundant telephonic con-

nections and electric lights contribute to safety of operation.

Taking into consideration the use of all-steel cars ot heavy

construction, the block system, etc., it seems that nothing has

been neglected that human foresight can provide, for safe

operation.
* * *

In selecting a radial ball bearing to take both thrust and

radial load, the Hess-Bright Mfg. Co. advises that 10 pounds of

rated radial capacity should be allowed for each pound of

thrust load. For a situation involving 1.50 pounds thrust

and 1500 pounds radial, select a bearing rated at 150 x 10=
1500 pounds for the thrust, and 1500 for radial, or a total

rated radial capacity of 3000 pounds. For speeds of less than

1500 revolutions per minute and for heavy duty a thrust and

radial bearing combination is preferable.
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FLYWHEELS FOR INTERNAL COMBUSTION
ENGINES*

By D. O. BARRETTt

In looking up material relative to the design of flywheels

for gas engines the searcher is impressed by the scarcity of

really usable and practical material on the subject. In works

which go into the subject at all deeply the effects of the recip-

rocating parts, the piston, connecting-rod, etc., are all taken

into consideration. TTiis does very well, and it is necessary

to make such an analysis for large engines, but the average

designer of small engines needs some practical formulas

which he is usually unable to find.

This article refers only to internal combustion engines of

the single-cylinder, single-acting, four-cycle type with two fly-

wheels. The formulas and deductions which are here pre-

sented have been worked up from data from several manu-

facturers of this type of engine and may be considered to rep-

resent average practice.

Diameter.—In designing a flywheel the first point to be

settled is the diameter. The practice of different concerns

equations as given for the aiameters and also for reference

for the peripheral velocity. (See Fig. 1.) The velocity curve

has been plotted with increasing values downward so as not to

cause contusion with the other curve. It will be noticed that

the peripheral velocity varies from 2000 feet per minute in the

smaller sizes to about 4000 feet in the larger. All these ve-

locities are well below what are considered safe values, from

5000 to 6000 feet per minute.

Weight—Rim Dimensions.—The fundamental purpose of a

flywheel upon an engine is not necessarily to maintain a per-

fectly constant speed but to keep the speed variation within

certain limits determined by the work being done. When an

explosion takes place in the cylinder of an internal combus-

tion engine, were there no flywheel to absorb some of the

energy the momentary speed would rise very high and then

the engine would, in all probability, stop as there would be

nothing to carry the reciprocating parts over the next com-

pression stroke. The flywheel may keep the speed constant

over certain intervals as, one minute; that is, the number of

revolutions in one minute will be the same as that in the

following one. However, the speed over short intervals is

70
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R.P.M.
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Fig. 1. Diameters ot Flywheels for Single-cylinder. Single-acting. Four-cycle Gas Engines

varies considerably on this point, some using a large wheel

with small rim, others preferring a small wheel with heavy

rim. Of course, other details of the engine inlluence this to

some extent. Engines designed esiiecially for electric light-

ing have wheels heavier than the ordinary and also usually

larger in diameter; this will be spoken of later. The for-

mulas in this article refer to the average engine designed for

farm or manufacturing use. When average values are taken

the relation between the diameter and the speed is found to

follow very closely a certain law. This law for diameters is

expressed in the form of the following equation:

D-.
=V

44,000,000,000

N'
(1)

where D = outside diameter of the wheel in inches.

N ^= number of revolutions per minute.

The peripheral velocity, V, in feet per minute of such a

wheel will be or substituting in formula (1),

12

y==- (2)
44,000,000,000

12 "N N
For convenience in using, curves have been plotted from the

* For previous articles on flywheels and flywheel calcula-
lations see: "Simplifled Methods of Flywheel Calculations," Oc-
tober. 1909, and the accompanying references; also Machinery's
lU'foi-rncp Scvies Pamphlet No. 40, "Flywheels."

+ Address : 87 Lincoln Ave., Freeport, 111.

constantly changing. On the explosion stroke the speed of

the engine increases slightly while on the compression stroke

it is decreased. On the explosion stroke this increase in

speed is according to certain laws, in proportion to the amount

of energy developed in the cylinder. The amount ot this

energy is proportional to the area of the cylinder, or to the

square ot the bore, and to the stroke. When a compression

stroke occurs the speed is slightly lessened and a certain

amount of energy stored in the wheel by reason of the excess

speed is now given up and the speed decreased. The weight

of the wheel must be so proportioned that these variations

In speed are not objectionable tor the purpose for which the

engine is used.

The energy ot a moving body is proportional to the square

of its velocity, but the peripheral velocity of the wheel is di-

rectly proportional to the diameter and to the number of revo-

lutions per minute. For a given amount ot energy in the

wheel due to rotation, the weight could be decreased directly

as the squares of the diameter and revolutions per minute

were increased.

The idea that a large flywheel gives an engine more power

is, of course, erroneous, though held by some. It is true that

with a large flywheel, as has been shown, the speed will not

drop as quickly, yet it will take just that much longer for it

to regain its normal speed.

Expressing the above laws in symbolic form, we have
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W is proportional to

CB'-S
W-- (3)

where C= a coefficient determined by practice.

TV= weiglit of the wlieel, in pounds.

B= bore of tlie cylinder, in inclies.

ig=: stroke of the piston, in inches.

D= diameter of the flywheel, in inches.

X= number of revolutions per minute.

For simplicity in the calculations the weight of the flywheel

may be considered as being concentrated at the rim; and the

mean diameter taken as the outside diameter of the wheel.

This, of course, credits the rim with more than its actual

weight but as no allowance is made for the arms and hubs

the assumption is sufliciently accurate for all practical pur-

poses. The weight of the rim is equal to tt JD multiplied by

Machhnrf.y.Y.

Fie. 2. Proportions of Flywheels for Single-cylinder, Single-acting,
Four-cycle Ges Engines

the area of the rim section and by 0.26. (0.26 is the weight

in pounds of one cubic inch of cast iron).

Substituting in (3) we have
C B'-S

A (area of section) = x

Referring to Fig. 2,

while Di is the depth.

- (4)
0.26 TT D' N'

TV, is the width or thickness of the rim

Z), is usually made about 1.9 11',.

Z),= 1.9W (5)

The area of the section of the rim may be said to be equal

to D, Wi or 1.9 Wi^ ' This is another assumption but the metal
added at the extreme outer diameter to produce the widened
rim is about equal to that cut away from the inner side of

the rim to form the rounds.

Substituting in formula (4)

C B'S
W^=^J X (6)

> 1.55 D' y-

The values of the coefficient, C, in the above equation were
worked out for a large number of wheels both by substituting

the dimensions of the section in formula (4) and also using
the weight of the wheels in formula (3). These values aver-

aged quite closely, and 110,000,000 was chosen as representa-

tive of good practice. WTiere engines are to be used for elec-

tric lighting or where a closer speed regulation is desired

than that afforded by the ordinary engine, it is recommended
that a coefficient of 160,000,000 be used. The diameters, D,

of such wheels are also usually increased from 10 to 20 per

cent. For common practice formula (6) then becomes

110,000,001) B'S
W,:

=V X (7)
1.55 D' y-

By means of this formula the dimensions of the rim can be
obtained directly. See Fig. 2 for references.

W, is usually made eq.ual to W, plus one-half to one inch.

TVj= W, -!- (l/2tol inch) (St

The depth of the widened portion is made from one-half

inch in the smaller sizes to one and one-half inch in the larger.

The radii of the rounded portion are one-third the width or

W,/3.

Arms.—The arms of flywheels are usually six in number
though in the smaller sizes five are sometimes used, while

above 60 to 70 inches eight are employed. A cross-section

through the arms is in the form of an ellipse this making a

strong and neat appearing shape.

It is best to give the dimensions at each end of the arm
as then the patternmaker can shape these and then taper the

arm gradually from one to the other. To give a symmetrical

appearance to the wheel the dimensions of the arms should

be made a function of the diameter.

The width of the arm at the hub should be

6,= 0.058 Z) + 0.4 inch (9)

The width at the rim is eight-tenths that at the hub:

63= 0.8 &, (10)

The thickness of the arm is 0.55 times the width:

or*:= 0.55 6, (11)

f,= 0.55 6, (12)

In drawing the section for the elliptical arm a radius should

be used at the ends of the major axis equal to 1/6 the width

of the arm. The longer radius should then be so determined

that the arc drawn will pass through the end of the minor

axis and be tangent to the other two arcs. For rounding the

arms into the rim a radius one-third width of arm is used.

Hubs.—The diameter of the hub should be approximately

twice the diameter of the shaft or

d,= 2(J (13)

Length should be from 1.75 to 2 times the shaft diameter

L= (1.75 to 2) (I (14)

Many firms use the split hub, that is, a slot is cored through

the hub separating it into two parts. One advantage of tiiis

type of construction lies in the fact that rather loose fits on

the shaft may be quite readily tightened. In putting on the

wheels it also facilitates the operation somewhat. A wedge
is driven into the slot expanding the bore of the hub, when
the wheel may easily be slipped into place and the hub bolts

then tightened. With this type of hub it is also possible to

use straight keys, thus dispensing with the cutting of the

taper keyway although the advantage of this is somewhat
dubious. Where hubs are bored the proper size for the shaft

and the finishing tools are kept the proper diameter, shafts

being standard, the solid hub is perhaps as good as any except

for the larger sizes.

Keys.—For the solid hub wheels it is necessary to use taper

keys to prevent endwise movement on the shaft. In order

to extract the keys readily they should be provided with gib

heads. Wedges may then be driven in behind the key and it

may be removed without difficult.v. When driving keys it is

not necessary to use the largest sledge that can be obtained

with the consequent danger of breaking the hub; they should

be driven with the ordinary-sized hammer, and if properly

fitted will hold indefinitely. The end edges of the keys on the

bottom should be slightly rounded so that either in driving

or removing they will not cut into the shaft. The keys should

be so fitted that the gib heads are within from one-half to

three-quarters of an inch from the end of the hub. Nothing

is more unsightly than to see a key projecting a considerable

distance from the wheel and, by the way, nothing is much
more dangerous either, besides occupying a lot of good space

which should be used for the pulley hub.

One concern uses a square key having a taper of 3/16

inch per foot. The keyway is cut about four-tenths of the

total depth in the shaft and six-tenths in the wheel.

The key width may be made according to the formula:

6= 0.17 d + 0.15 inch (15)

Nothing has been said as to the practice of attaching pul-

leys to the flywheel, as the author does not favor this construc-

tion. This is a cheap construction as it does away with the

long crankshaft, but it requires a special pulley which can

only be obtained from the manufacturer of the engine.
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TOOLS AND DIES USED IN THE MANU-
FACTURE OF JEWELRY*

Bj' CHESTER L. LnCASt

Three hundred tons of jewelry per year, the product of one
factory alone, seems enough to adorn a good share of the

American people, at least tor a year, and yet in the city of

Providence, there is a factory with this output to its credit.

The Metal Products Corporation, of Providence, R. I., manu-
facturer of component parts of jewelry, uses each year 300

tons of "low brass"t and it is said that they are the largest

consumers of "low brass" in the United States. The factory

buildings are occupied jointly by two companies owned by
the same stockholders. These companies are the Metal Prod-

ucts Corporation and the Screw Machine Products Corpora-

tion, of which the former is much the larger. In these two
factories are made component parts for nearly every form of

jewelry. These parts, a representative group of which is

buy parts of the same company, for a thousand-and-one dif-

ferent combinations of parts and plate and color can be ar-

ranged to suit individual designs.

Tool- and Die-making Department

Needless to say, the tool- and die-making department of

the Metal Products Corporation Is the important factor in the

success of the factory's product as a whole; for without good

tools and dies it is impossible to get out good work. The

tool-room, shown in Fig. 2, is a well-lighted room on the

north side of the factory and is well equipped for making the

tools used in the factory.

Originating Designs

In getting out new patterns and designs of jewelry, the

first step is, of course, to draw up the design on paper. The

next step is to cut the embossing or striking die as it is some-

times called. Then, the stamping which is struck up in the

embossing die, is used as a templet in making the piercing

Fig. 1. Specimens of Jewelry Components

shown in Fig. 1. are used by the jewelry manufacturers in

making up their goods. For instance, a small concern mak-
ing, we will say, hat-pins, buys the stems, heads, mountings
and ornaments for its goods and merely does the assembling,

plating, carding and selling. By this method of doing busi-

ness it does not have to make dies and tools and maintain
a department to get out the small number of parts used. The
finished goods are not necessarily similar to competitors' who

' For otlicr iuformation on dio-sinking and tlie manut.icturp of
jewelry and kindrod subjects sec Machinisry, "Coin and Medal Dies,"
June, 190!) ; "The Champuey Pi-ocess of Die-sinking," June, 1900 ; 'Dies
and Methods for Making Watch Crowns," December, 1909, engineering
edition; "Interesting Molds for Finger Rings," December, 1908.

Address: 4 Bailey Ave.. Ea.st Saugus, Mass.
} The terms "low brass" and "high brass" refer to the amount of

zinc in the alloy, and are used only in connection with rolled and
drawn metals. The usual composition for "low brass" is 7.5 to SS
per cent copper and 25 to 12 per cent zinc. "High brass" is usually
6(1 2/3 copper and 33 1/2 per cent zinc. "High brass" is the common
brass of commei'ce being of a light yellow color. "Low brass" has a
dull reddish tinge and is used mostly for stamping and bending oper-
ations.—C. L. L.

and trimming dies, this collection of dies, embossing, pierc-

ing and trimming, constituting the set of tools for that par-

ticular pattern.

Making the Embossing Dies

The making of embossing dies is a very slow and costly

process, for the die-sinkers who do the work receive double

the wages of the average machinist and thus it does not

take a very intricate design to make the die-cost very high.

The pieces shown in Fig. 1 are specimens of embossing die

work.

At one side of the main factory is a brick storehouse in

which is kept the stock tor the factory; one section of this

building is partitioned off and used as a storeroom for

embossing dies. In this room are packed embossiiig dies for

10,000 different patterns and the dies are valued at $250,000

—

a quarter of a million dollars tied up in dies! The master

hobs from which many of the dies were made, and by means
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of which the dies could be easily replaced if broken or worn
out, are all kept in a large fire-proof safe.

Janvier Die-cutting- Machines

Fig. 3 shows a corner of the die-sinker's portion of the

tool-room, and a Janvier die-cutting machine is shown to the

right of the engraving. The working of this machine is

much simpler than the American machines made for the

same purpose, and the Metal Products people claim that the

work far excels that of any other machine on the market.

is shown a die-sinker at work finishing up a die cut on the

machine. Thus we have the machine and the man combining
their work, and the result is a perfect die. Hobs may be
cut Just as rapidly as dies on this machine. It may be well

to explain what is meant by a hob—it is a block of steel

with the design cut in relief, just as the finished work
will appear. The hob is hardened and driven into another
block of steel which becomes the die. Hobs are employed
when the design can be more easily cut in relief or when
there is likely to be a number of dies made of the same pat-

Fig. 2. The Tool-room of the Metal Products Corporation

These machines will not finish a die completely, nor will

any of the other die-cutting machines—the finer details must
be sharpened up by hand before hardening. However, the

design is followed so closely and the work is done so quickly

that even with this hand retouching the result is a better

and cheaper die than could be made by means of all hand-

work.

From the original drawing of the pattern is made a wax
model, enlarged about ten times. A plaster-of-paris copy of

this model is then made, and lastly a brass casting is made.
The brass model is then cleaned up and mounted on the

Fig. 3. The JanTler Dte-cutttng Machine

tern. After the die is made the hob is laid away for future

use, should it be needed. The embossed piece just above the

center of Fig. 1 was made from a hobbed die.

Trimming Dies

After the embossing die is finished, a striking is taken

from it, and carefully sawed out so as to leave a templet

whose outline is the exact shape of the embossing die. The
blanking or trimming die is then made to fit this templet. In

making this die the chief requisite is that it shall fit the

outline of the embossing die perfectly, leaving not a particle

Fig. 4. Embossing and Shearing Press

master-plate of the machine and the die blank is mounted on

the work-holding plate. Both die and master pattern turn

slowly at the same speed. A tracer rides upon the face of

the pattern as the pattern turns and follows every detail of

the design, starting at the center and working outward. The
motion of the tracer, proportionally reduced, is transmitted to

the cutter that works at right angles to the die, similar to

an end-mill. Tine face of the die is kept fiooded with oil and
although the movement of cutter and die seems very slow, a

die is cut in from six to twenty hours according to its

depth and size. At the bench at the left of this illustration

Fig. 5. A Row of 150-pound Drop-presaea

of stock around it. and of course the die must cut clean and

leave no burr.

After the center of the die is drilled out in the usual

w-ay, the die is mounted in an inverted milling machine and

the surplus stock removed as close as possible to the outline

One of these machines may be seen in Fig. 2, in the centra

background with the operator standing beside the post. Trim
ming dies and piercing dies as well, are made of eompara

tively thin steel, being from li inch to ^4 inch thick, accord-

ing to the design; therefore, by placing a taaer cutter of the

desired bevel in the spindle of the machine, the die can be
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milled out close to the outline and the clearance angle cut

at the same time. The great advantage of this type of ma-

chine is that the work is always in plain sight. After the

die is milled out, the diemaker clamps it, face up, over the

edge of the bench, by means of a special parallel clamp. Then,

seated in a low chair that brings his eyes close to the die,

he holds his file In a vertical position through the die and
with both hands under the die, he files to the line very rapidly.

This method of die-filing is universally used in jewelry tool-

making, and is considered superior because there is little

tendency toward rocking the file, and besides, as one of the

men expressed it: "You can always see what you are doing."

Piercing Dies

Piercing dies are made in much the same manner as trim-

ming dies. From the embossing-die templet, the irregularly

shaped holes are laid out upon the die and drilled and filed

out to shape. Considerable ingenuity is necessary to make
dies for some of the patterns, as sometimes the holes are

<;losely spaced; too close in fact to make a practical die. In

.some of these cases the piercing is divided into three or four

dies, each of which pierces a few of the holes, so that it is

possible to have the holes in each of the dies widely scat-

tered, and yet by using the dies successively, every one of

the many openings is pierced. An essential point In piercing

•dies is good alignment of the punches. One good method of

reaching this end is to make each of the punches of a pierc-

ing die from round stock and shape the punch back only about

V2 inch, the rest of the punch being left round. The stripper

for the die is made thicker than usual—about V2 inch—and

the holes for the punches round, closely fitting the bodies of

the punches. Thus the stripper performs a double duty

—

stripping the stock and guiding the punches exactly like a

sub-press. This method is very inexpensive and though it Is

not employed in many shops it can be used in patterns where

the openings are not long and narrow. More care must be

taken in making piercing dies than is necessary when mak-
ing trimming dies, for each of the openings is a piercing die

and must register perfectly with the other openings. Unless

Fig. 6. Foot- and Scre^v-press Department

the dies work perfectly in this respect, the result will resemble

some of the poorly printed multi-colored posters that are in-

flicted upon us, on whicli the various colors do not register.

Piercing and trimming punches, unless for exceptionally long

jobs, are left soft, to facilitate refitting and also to avoid hard-

ening troubles.

Automatic Press 'Work

Fig. 4 illustrates an automatic press for embossing and

shearing small jewelry stampings like the one shown between

the alligator and the center piece in Fig. 1. Tbe embossing

die is at the rear of the press and consequently as the stock

enters from the rear, the first operation is that of stamping.

The edge of the embossing die is ground so as to correspond to

the lower blade of a pair of shears, and when the stock has

advanced after being embossed, the top shear severs the

stamped piece from the strip. The pieces are trimmed in

a separate operation. It will be noticed that the illustration

of the piece shows two large "dots" at one end of the piece

and one at the other end, all of which are not a part

of the design. The purpose of these additions is to make

improper setting of the dies impossible, as well as to prevent

the stamped pieces from going through the trimming die in

the wrong way. These precautions are necessary on a die

with a symmetrical design, because punches and dies of such

irregular contour cannot easily be made to fit well when

reversed and as there is no necessity tor such fitting, the

"dots" are added to make the dies tool-proof.

Drop-presses

In the manufacture of jewelry, nine-tenths of the embossing

is done under drop-presses, for two reasons: It is generally con-

Fig. 7. One Side of the Main Floor—The Screw Machine Department

ceded that the sharp quick blow from a drop-press is more

effective for this class of press work, because the blow "sets"

the metal in a better manner. In other industries, however,

there seems to be a growing tendency to do such work in the

ordinary power press, because under proper conditions the

work is fully as good and the operation is at least twice as

rapid. Another reason and the main point of superiority for

the drop-press is its simplicity. There are no shafts to wear

or spring, no clutch movements to get out of order, and ad-

justments may be made to suit any job in a few minutes.

For the larger work, automatic drop-presses are generally

used, but on the small and medium work plain drop-presses

with roller lifts are extensively employed. A row of these

presses is illustrated in Fig. 5. The weights of the striking

hammers average about 150 pounds. To operate the press

the operator places one foot in the strap, which normally

hangs about a foot from the floor when the hammer is down.

Tlie pressure of his foot brings the roller lift into action

and the hammer is lifted. As the operator has both hands

tree to place and remove the work, there is no time wasted

between blows. After placing the work on the die, he raises

his foot quickly, which lets the hammer fall, and as it re-

bounds he drops his foot and holds the hammer suspended

again. If an extra heavy blow is required, a pull on the

strap with his right hand lifts the hammer to a greater

height than ordinarily—to the top of the ways if need be, for

the roller lift Is very sensitive.

In setting up a drop-press, a good foundation is very neces-

sary. One form of foundation is a long wooden pile driven

deep into the gi'ound. Another way is to excavate and build

up a foundation of crushed stone and cement. Fig. 5 illus-

trates a new form of drop-press foundation that has proved

very satisfactory. As shown in the center foreground, the

foundation is made of concrete with the addition of timbers

at the two top edges, which, of course, are added for lagging

down the presses. The concrete extends into the ground for

six feet. The foundation shown has just been made and is

ready for the placing of the drop-presses. The entire row of

presses shown along the wall is mounted in this manner

and no trouble whatever has been experienced with the foun-

dation.
Foot- and Screws-presses

Foot- and screw-presses comprise an important part of the

machinery of a jewelry factory, and Fig. 6 shows one depart-
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ment 'nith approximately fifty foot-presses and thirty screw-

presses. At first thought it seems rather unprogressive for

a factory of this size to be using so much foot- and hand-

power machinery, but some of the reasons for their use that

were cited are as follows: First, tools may be quickly and
easily changed (nearly always by the operators) for the many
small orders with which the jewelry factories are filled;

second, no expense for power is entailed; third, the first cost

and installing cost are low, consequently enough presses may
be kept so there will be no hold up of work for want of ma-
chines when orders conflict; fourth, the percentage of ac-

cidents is low; and fifth, the space occupied by the presses is

small, for they can be packed close together as there are no al-

V.-"''- Y.

Pig. 8. A Good Job from the Acme Automatic

lowances to be made for shafting of any kind. The foot-

presses are used on the small forming and trimming work
while the screw-presses take care of the larger work. The
largest of this class of work is done with the power presses

which are of standard type.

Soldering

In this illustration, Fig. 6, may be seen a typical jewelry

soldering bench. Here the girls receive the work that is to

be built up, settings, mountings and other component parts,

and after setting them up just as they are to be soldered, borax
water and small bits of hard solder are applied to the joints

and they are ready for soldering. The soldering operation is

a simple one and is easily accomplished if the work has been

Fig. 9. General View of the Stock Department

properly set up and charged with the solder. With the blow-
pipe (fed by gas and air), the first piece at the corner of

the pad is brought to the red heat at which the solder flows,

and as soon as the solder flows into the joint, the flame is

taken away to the next piece. The soldering of a pad of

work usually takes but a few minutes while the setting up
may take a half an hour or more.

Screw Machine Department

The main floor of the Screw Machine Products Corporation
is, generally speaking, no different from any other large screw
machine department; but looking beyond the equipment to

the product, there are but few, if indeed there are any, screw
machine departments that turn out the class and variety of

small work that is done here. Small brass balls from 1/16

inch diameter and upwards are turned out by the millions, to

be consumed in various industries. So nearly perfect are
the tools made and set that the evidences of cutting-off are
barely noticeable under a magnifying glass. Brass and iron

screws, small posts and studs for the electrical and hardware

trades, and many other pieces that can be included under

the head of screw machine products comprise the factory's

work. Fig. 7 shows one side of the main floor. There are

fifty machines comprising Brown & Sharpe automatics, hand
screw machines and Acme automatic multiple-spindle ma-

chines.

One job that is being done in this factory, and a job that

is worthy of mention, is the piece shown in Fig. 8. It is a

wrench nut, and up to a short time ago it had been a "bug-

bear" to several manufacturers of screw machine products,

which fact alone was reason enough for the Screw Machine
Products Corporation to attempt the job. The piece is made
from 1% Inch round machine steel bars, is IV* inch long

and has a 1-inch hole through the center tapped out with a

square thread, five turns to the inch. The other details are

as shown in the sketch.

The Acme multiple-spindle automatic, upon which these

pieces are made, turns out a complete piece every twoand-

one-half minutes. It is unnecessary to say that most of the

trouble experienced in starting this job was in tapping the

square thread in the piece. When the stock is being drilled,

the drill is run in far enough each time for two pieces; con-

sequently when it comes to the tapping operation, there Is

plenty of room to spare when using a long taper tap, and

there is less danger from clogging of the hole by the chips

and, of course, there is no chance for the tap to bottom and

break. This little kink alone has done much to solve this

tapping problem and has saved scores of taps and helped the

job to run successfully.

Stock Department

A very important factor in a shop like this is the stock

room and although there is little of mechanical interest there,

it is at least a valuable department. In this building, a sec-

tion of which is shown in Fig. 9, a recent Inventory showed

sheet and rod stock valued at Sl.'iO.OOO. and as the $2.jO,000

die storeroom is also a part of this department, it can readily

be seen how valuable a biiilding it really is. The department

is equipped with rolling mills for rolling special stock to

gage, and in addition there are square shears and slitting

shears for getting the stock ready for the presses.

The officers of the two corporations are A. C. Stone, presi-

dent; George Briggs, Jr., secretary; and Harry JI. Mays, treas-

urer.
* * *

THE FIRST TYPEWRITING MACHINE

The typewriter is not so entirely a modern idea as most

people assume. The earliest record of efforts in this direction

is a British patent issued to Henry Mills in 1714. No record

of the construction of this machine, however, remains in ex-

istence, as at this early date no drawings were attached to

the patents and the specifications dwelt rather upon the ob-

ject of the machine than the means by which it was accom-

plished. In the interesting old-English the patent specifica-

tions read in part as follows:

"AXXE, by the grace of God, &c., to all whom these presents

shall come, greeting: WHEREAS, our trusty and well-beloved

subject, Henry Mills, hath by his humble peticon presented

vnto vs, that he has by his greate study, paines, and expence,

lately invented, and brought to perfection 'An Artificial Ma-

chine or Method for the Impressing or Transcribing Letters

Singly or Progressively one .after another as in Writing.'

whereby all Writing whatever may be Engrossed in Paper or

Parchment so Keat and Exact as not to be Distinguished from

Print, that the said Machine or method, may be of gi-eate vse

in Settlements and Publick Recors, the Impression being

deeper and more Lasting than any other Writing, and not to

be erased, or Counterfeited without Manifest Discover)/, and

having therefore humbly prayed vs to grant him our Royall

Letters Patents, for the sole vse of his said Invention for

the term of fourteen yeares, Know Yee, that wee," etc.

* * *

It is estimated that the Mitchell-Lewis Jlotor Car Co., of

Racine, Wis., will turn out about $12,000,000 worth of auto-

mobiles in 1911.



Koveniber, I'JIO LIACHINERY 185

A SYSTEM OF GAGES FOR SMALL PARTS*
By ILION

The success of interchangeable manufacturing, in the long

run, depends more on the worth of the gaging and inspection

system in use and the ability to hold the finished parts within

practicable limits of variation from absolute accuracy, than
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these purposes is shown in Fig. 1. It will be noted that these

blanks are provided in four lengths and three thicknesses,

giving twelve different sized blanks to select from. The dif-

ferent lengths are denoted as Nos. 1, 2, 3 and 4, and the thick-

nesses as Nos. 1, 2 and 3. When called for on a drawing, the

two numbers are used in combination as follows: Standard

blank No. 11 is one of the smallest length and least thickness;

No. 23 is one of the second length and greatest thickness. The

blanks are made from machine steel and are carried in stock

in the rough in all of the sizes.

Fig. 2 sliows a completed gage, and the screw to be gaged

by it. Blank Xo. 22 is used for this gage. The screw is 3/16

inch diameter, and the blank 3/16 inch thick is most con-

Fig. 1. standard Blanks used for Snap Gages

on any other factor. A full and complete set of gages and

standards must be provided. The system described in the fol-

lowing is used with certain modifications to suit particular

requirements, in several factories making light machines, and

the salient points are described in detail.

0.1M|«—

BLANK NO. 22 .l/u( hhit-rii.y. r.

Fig. 2. Completed Snap Gage made from Blank No. 22

Many of the parts of adding machines, typewriters and

light machines are comparatively small so that few large or

elaborate gages are necessary. Generally most of the gages

required are snap gages of the "limit" variety, for gaging the
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Fig. 3. Snap Gage used in Gaging a Round-head Scre^^

length and diameter of screw machine product, and the length

and thickness of milled work. A set of standard blanks for

* For additional information on gages and gage making, see
Machinery, "Reference Screw Gages," September, 1910; "Accurate
Gage Work in the Bench Lathe," May, 1910, engineering edition;

"Electric Surface Gage," November. 1909; "Making Thread
Gages," February, 1908; and other articles there referred to. See
also Machinery's Reference Series Pamphlet, No. 31, "Screw
Thread Tools and Gages."
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Fig. 4. Wedge Parallels used in Measuring Slots in Snap Gages

venient for handling it. In selecting the size of the blank to

be used, a size of blank should be selected in which the slots

will not come nearer than 1/2 Inch from the end, and 1/2 inch

should always be allowed between the slots. This does not ap-

ply to the slots on the end of the blank, as they are generally

shallow and narrow. Slots are shown on one side for the total

length, and on the other for the diameter of the shoulder.
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Fig. 5. Standard Handles for Plug Gages

The slots tor the length of the flat head are shown on the end

of the blank. The maximum slots are marked "Go" and the

minimum slots, "Not Go." This has been found to be the

most convenient way to designate them. Some firms make

the corner next to the longer slot with a radius and the cor-

ner next to the shorter with a 45 degree angle, but confusion

often results with a new operator, as the reverse method of

making the corners Is used in other shops. A man having

used a set of gages made one way for a long time, often takes

some time to become accustomed to the change. With the

slots plainly marked, no mistake Is possible. A 3/8 inch hole

is drilled in the end opposite the one with the slots for the

head, for hanging the gage on a screw hook. The large fig-

ures near the hole show the part number of the piece to be

gaged, the full name of the part and the name of the operation
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for which it is used being marked on the back of the blank.

These gages are hung in the department in which they are

used, in rows on racks, with the part numbers arranged in

numerical order. It will be noted that the gage shown is

made from machine steel and pack-hardened. Most firms
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Fig, 6. A Completed Plug Gage

prefer to make them from tool steel and harden them, but the

writer thinks that machine steel is just as good and is con-

siderably cheaper. The large figures are stamped before

hardening and are later filled in with black enamel, making

them show up very prominently.

Fig. 3 shows a snap gage for gaging a round-head screw.

In addition to the slots for length and diameter, a swinging
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Fig. T. Detachable Flush-pin Gage and Block

plate is provided for gaging the length of the head. The

plate A swings on the shoulder screw B, and the body of the

screw to be gaged is dropped through the hole C, the bottom

of the head resting on the body of the gage. It will be seen

that one end of the plate will pass over the head and the

other end will not. .

Gage slots are measured by means of wedge parallels, a set

of which is shown in Fig. 4. A set of five sizes as illustrated
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i
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Fig. 8. Application of the Detachable Flush-pin Gage shown in Fig. 7

will give a sufficient range for most work. Each size is so

proportioned that it laps over the next larger size by a few

thousandths. The parallels are made of tool steel, hardened,

ground and lapped. The tongue and groove are used on the

two largest sizes only. This method of measuring the slots

is not generally known, and the writer believes would be more
widely adopted if known.

Fig. 5 shows a set of standard handles for plug gages. These
are made of hexagon machine steel. Fig. 6 shows a completed

plug gage for gaging the diameter of holes. The gage pins

are made of drill rod, hardened and ground, and are a drive

fit in the handle. They are secured in place by a small dowel
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Fig. 9. Another Use for the Flush-pin Gage shown In Pig. 7

pin, and are easily replaced in case of breakage. Some firms

prefer to sweat-solder the plugs into the handles, but the ad

vantage of easy removal is thus lost, and the former method

is preferable. All the dimensions given are standard, except

the diameter of the plugs. These figures have been found by

experience to be about right. The plug for the "Not Go"
dimension is made shorter than for the "Go" size. This is
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Fig, 10, Flush-pin Gage used for Gaging the Depth Of Slots

done in order to make the plugs more readily distinguishable.

It might be well to note here, the limits allowed on diameter

of holes. In general, they are as follows: For drilled or

reamed holes, plus 0.001 inch; for pierced holes, minus 0.001

Inch. The plug gages are stored on shelving racks, provided

with grooves to hold the handles, and the part numbers are

kept in numerical order as mentioned. Square plugs are often

used in these handles for gaging the width of milled slots.

Fig. 7 shows a standard flush-pin gage and block of the

detachable type. The block is secured to a suitable base or

fixture, and the flush pin is used for gaging special shapes

which are difficult to measure with any other form of gage.

The block and pin are used for a variety of work, so that

only the parts shown can be standardized.

An application of this gage is shown in Fig. 8, in which the
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dimension A on the piece B is being measured; the limit al-

lowed is 0.001 inch. The piece B to be measured bears against

the edge of the hardened tool-steel block C, which is secured to

the base D by two screws and two dowel pins. In Fig. 9, an-

other application of the flush pin gage is shown, and it will

bo clearly seen that the piece to be gaged is of a very difficult

shape, and would necessitate the use of au elaborate fixture

if gaged in any other way.

Fig. 10 shows a convenient form of depth gage for gaging

slots, holes, etc., the depth of which must be held within cer-

tain limits. It consists of the holder A, of machine steel,
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Fig. 11. Standard Bases for Flush-pin Gages

pack-hardened, and the flush pin B of tool steel, hardened. It

is intended for gaging the depth of the slot C shown to the

left in the illustration. No. 3 of the set of standard holders

shown in Fig. 11, is used for this gage. The slot is 1 1/2 inch

wide and the holder must be wide enough to bear comfortably

on both sides. Another important use of this form of gage is

M«^
iir

,
•

1 i •!
i

'; ' A ft O.S4>)"

'
.

'-^-^
B 0.261" C^

,Vii.-)/;; ,'r,j.y. Y.

Fig. 12. Example showing the Advantage of a Flush-pin Gage

shown in Fig. 12, where the depth of the slot is to be gaged,

the slot extending clear across the piece in which the cut is

taken. The usual method of gaging such a slot is to apply

a snap gage to both ends of the slot. In this case the di-

mension A is given instead of B. Thei-e are several objections

to this method. It is slow compared with the new method, as

O
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HOLE l.\ PIECE TO BE GAGED

Fig. 13. Plush-pin Gage for Gaging SmaU and Deep Holes

it is necessary to gage four times, that is, gaging both ends
with the "Go" and "Not Go" slots in the gage. The cutter is

also liable to ride up and down more or less in the middle
of the slot, and the snap gage cannot reach a point far from
the end. If there is a limit of say, plus or minus 0.001 inch
on the thickness of the block, and also on the dimension A,

the error in depth of slot is liable to be doubled. The surface

C as frequently happens is not flnished, and the snap gage

could not be applied in this instance. It is much more satis-

factory to apply the gage shown in Fig. 10 to this case, as it

can be quickly applied and can be slid along the entire length
of the slot, the flush pin showing any variation in the depth
at any point.

Fig. 13 shows one of these gages adapted for a bored hole
of small diameter. The smallest holder is used and the flush

pin is shouldered, to adapt it to the small diameter.
The above examples show about all of the gages in common

use which it is possible to standardize. There are, however,
many gages of special form employed which are interesting,
but they do not come within the scope of this article.

* « *

STEAM ENGINE EMERGENCY REPAIR JOB
By C. W. INGRAM*

The following incidents and facts took place in a machine
shop in Great Britain where I first gained the rudiments of
engineering:

My tutor was "Matt," the superintendent, who was an
elderly man and certainly one of the very old school of me-
chanics. Matt used to say that an engineer who could solve
a proposition on the spot without running off to consult his
text-books was the man for his dollar. "Give me the man
who can rise to the occasion." This was one of his favorite
remarks to all of his men. "I want action in the case of
emergency," was his next sentence. "Always have a ready
answer; always be thinking of what to do should there be an
emergency."

JIatt would preach his gospel like this in short jerks as he
took his halt-hourly walks through the shop, much, of course,
to our annoyance, and we used to review all his short snappy
sentences during the meal hours.

Our machine shop was a homemade one. Matt made it, and
he boasted that since its equipment, he had never spent more
than thirty dollars a year for tools, except files; but in spite
of our crude machines, the company made* money aqd kept
abreast of the modern, up-to-date rivals. Of course we didn't
make near the profit they did, but we certainly had good con-
nections with the trade. Our specialty was brass faucets and
general sanitary fittings. Any man who could survive one
year of Matt's ministry, was indeed a good man, although our
shop was not a very good recommendation if he wanted to
obtain a position with another company. We hadn't a single
slide-rest on any of our machines; we used all hand tools;
no taps or dies, so that all threads had to be chased; no coun-
tershafts or belt shifters, it being necessary to shift the belts
onto the loose pulleys the best way possible, We didn't even
boast a cone pulley on any of our machines, which were
chiefly of the polishing lathe style. Our chucks were made of
lead and when a part had to be turned in the chuck a recess
was cut with a hand tool just under the size of the article
to be machined, which was then driven in. We had a good
stock of old lead and kept a boy busy all the time making
chucks for different jobs.

The company paid lots of money for overtime and still made
money. Matt's visits to the shop always meant another ser-

mon for me as I seemed to be his favorite target—was never
doing the right thing when he was about. I used to meet him
out of the shop occasionally, but his whole conversation was
shop; he could talk of nothing else.

Well one day when we were extra busy on a special order
of faucets and Matt was hustling them through the shops by
standing over the men performing the different operations,
our little horizontal steam engine suddenly slowed down, and
finally stopped. Matt dropped a box of faucets and rushed off

to the engine room. The foreman and I quickly followed to

learn the cause of the trouble. To the amazement of us all

we found a crack on the crown of the cylinder, running long-

itudinally to the extent of about six inches. The engineer
had noticed a fine jet of steam issuing through this crack and
he immediately stopped the engine. Well, I thought, here was
a chance for Matt to put into practice what he had for a long
time preached to us all in the shop. We were busy and the

goods must be shipped, and I could distinctly see that these

•Address: 11 Bayside Ave., Providence. R. I.
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facts were running through the super's mind as he gazed on
that cracked cylinder.

No one spoke for about a minute, and then Matt turned

to us all and said: "Bring some tools here and use your own
judgment. Get some waste and a bucket of water and cool

that cylinder." While we were running about getting things,

a special messenger was sent to a friendly shop to borrow a

half-inch tap, and six half-inch hexagon set-screws, one and
a half inch long. Within two hours from our stopping we
were at work again. Six holes a half-inch deep were drilled

and tapped by hand on the crown of the cylinder, and the six

set-screws inserted. The set-screws were arranged on each

side of the crack and allowed to project above the cylinder.

A mold of sand backed up with clay was next made on the

crown of the cylinder, and when all was ready, a ladle of

molten brass was brought from the foundry, and run in

the mold flush with the heads of the screws. All the men
stood around while the brass cooled and no one spoke, not even

Matt himself. When the patch was hard, Matt went to the

steam valve and slowly turned the wheel. The flywheel be-

gan to revolve slowly, and as there were no signs of steam

leaking from under the brass, Matt grew somewhat bolder

and turned on the full steam pressure and sent us all back to

our work again.

The engine was an old horizontal type of twelve horsepower,

and had been in use years before she came to our shop. She

had done service for us about five years w^ien the mishap oc-

curred; tha,t was twenty years ago and she still works as well

as ever, but she no longer drives lead chucks. Her old age

has brought her to a lower stage, for she now drives a pug

mill in a pottery, but the people who own her say that she is

still a good engine.

Matt is never tired of relating to me his ability in solving

emergencies, and he always refers to the repair made ou "that

old steam engine." "I knew brass expanded and contracted

more than iron," he says, "and I guess that saddle of brass,

boy, pulled up that crack."

* * *

FLUX FOB ALUMINUM

For years those who melted aluminum used no fluxes at all

on it, not even charcoal, as it was soon found that this ma-

terial did more harm than good. On account of the lightness

of aluminum, charcoal does not readily free itself and is apt

to become entangled in the metal and produce small, black

spots in the casting. It is only within the past few years that

a flux has been used. The flux that is most extensively used,

and which has proved to be so valuable is chloride of zinc.

It seems to react with the aluminum, forming chloride of

aluminum and metallic zinc which alloys with the aluminum.

When this takes place the dross is changed to a fine, granular

substance which is readily skimmed off. When aluminum is

melted, the surface is covered with a. rather thick mass, but

the chloride of aluminum will change it to a perfectly clear

one closely resembling in appearance molten tin or lead. It

is needless to say that such clean metal gives better cast-

ings. Tlie method of using chloride of zinc as a flux in melt-

lug aluminum is simple. Small pieces are thrown on the

surface after the melting has been completed. Enough has

been added when the surface is clear. A very small amount

usually suffices and for 50 pounds of aluminum a piece of the

size of a walnut is generally enough. The metal is stirred

immediately after the addition and then skimmed. Those who
have not used chloride of zinc should try it, as it is an excel-

lent material.

—

Edtoin 8. Sperry in paper read 'before Ameri-

can Brass Founders' Association Convention.

The advantage of high vacuum in reciprocating engines is

exemplified by the experience of the Interborough Rapid

Transit Co., New York. This company several years ago sub-

stituted a barometric type of condenser for a motor-driven

air pump and jet condenser, thereby increasing the vacuum
on each of their 8000 horsepower Allis-Chalmers engines from

26 to 28 inches, which increased the power obtained from each

•of the eight units approximately 275 horsepower.

PRACTICAL HINTS FOR DRAFTSMEN*
By G. G. DANAt

In making drawings there are three fundamental principles

that should alw-ays be kept in mind: First, accuracy; second,

legibility; third, neatness.

Accuracy is the first and most important of the three, and
too much emphasis cannot be put on this subject. A drawing
may be pleasing to the eye, but if accuracy is lacking it is

useless for practical purposes, and in some cases worse than

not having any drawing. A mistake on a drawing may be

the cause of much loss both in money and time, especially in

a factory where manufacturing is done on a large scale. For
example, suppose four hundred jnachines of a kind are to

be built. Patterns have been made from the drawings and
sent to the foundry for castings, which are made as fast as

the facilities in the foundry will allow. The whole order

might be run out before any of the machines are assembled,

and if there has been an error on the drawings, some of the

pieces may not fit into their places and may require the making
over of one or more parts, which will delay the erecting,

besides making the extra expense of producing new castings,

machining them, fitting them to their places, etc.; also delay-

ing work all along the line—all of which might have been

avoided if a certain figure had not been wrong on the draw-

1
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Fig. 1. Sample of Standard Title for Drawings

ing, an arrow point placed at the wrong line, or some other

error made. After a drawing is made it should be carefully

checked over to see that all dimensions are correct and that

the detail figures add up to the over-a|l figure and that all

lines are properly drawn. It is customary in most factories

to build a sample machine and test it before the design is

approved and manufacturing orders issued to the shop. This

gives a final check of the work all along the line, and often

improvement will be noticed while building the sample machine

that could not have been noticed on the drawing.

Under the head of legibility comes the clearness of the

drawing or the conveying of the idea that is in the designer's

mind. The placing of the views, sections and projections and

the arrangement of dimensions, notes, etc., nas much to do

with the legibility of the drawing. Strive to get all necessary

dimensions, notes of explanation, etc., on the drawing, so that

those who use it will not have to waste time adding or sub-

tracting dimensions, or figuring out how the piece is to be

finished, etc. All of this information should appear on the

drawing.

Under the heading of neatness comes the general appear-

ance of the drawing. Good clear lines neatly joined, well-

formed figures and letters, and well-arranged dimensions,

notes, etc., are among the essentials to neatness as well as

legibility.

There might be a great deal more said under each of the

headings, but the above will serve as a general guide in the

making of drawings.

A good draftsman and designer should be acquainted with

* For additional information on drafting-roora practice, see "Some
Economies in Making Drawings," Machinery. Januar.v. 1910: "Sizes
of Working Drawings," engineering edition, March, 1!)09, and other
articles there referred to. See also Reference Series Pamphlets No.

2, "Drafting-Room Practice," and No. S, "Working Drawings and
Drafting-Room Kinks."

t .\ddress : 2::>11 Washington .\ve., Racine, Wis.



November, 1!)10 MACHINERY 189

the work of the pattern-maker, niolder, blacksmith, machinist
and erector. He should be acquainted with pattern-making so

that his designs will not involve useless expense in the making
of patterns; with molding, so that he will not be designing
parts almost impossible to mold or on which there would be
time wasted, unnecessary expense in coring out, or other

operations which might be avoided if the design were made
to conform to good practice in the foundry; with blacksmith-

Ing, so that the forging operations will not be unnecessarily

diflScult or expensive; with the machinist's work, so that the

parts will be easily machined and all possible hand work
avoided (he must also give the dimensions in such a manner
that they will be the ones needed by the machinist in getting

out his part of the work); with the work of the erector, so

c
- -,
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Fig. 2. Record Card giving Pattern or Part and Drawing Number

that his designs will go together in the best order without

unnecessary filing or scraping. He must figure out in his

mind how the parts will go together, starting from the founda-

tion and following through the assembling of all of the parts

till the machine is completed. In short, the draftsman must
ba able to follow the work intelligently throughout the whole
factory.

In every drafting-room there should be a standard size of

drawing which will be most suitable for use in the shop as

well as convenient in filing in the drafting-room. Tlien there

will be double-size sheets which can be used when it is im-

possible to get the work on a standard sheet; also half and

ornii>:>o /-^SS Blue Print Record. f,i. io. Ifl
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Fig. 3. Sample of Card used in keeping Record of Blueprints
used by Drafting-room

quarter sheets, which will be useful in many instances for

sketches of small parts or for lists of parts, etc. Where the

writer is employed, our standard sheet Is IS inches by 24

inches, and all drawings are made on this size unless too

large, when a double sheet is used, which may be 24 inches
by 36 inches (double width) or IS inches by 4S inches (double
length), the size which is most suitable for the work in ques-

tion being chosen. The double-size sheets must be folded once
in order to be placed in the files.

The classification of the different kinds of work on the sheets

is an essential feature to convenience In the shop. For ex-

ample, cast pieces having the same kind of machining to be
done are often grouped together on a sheet; shafting is usually

placed on a sheet of its own; forgings on another sheet; pins
on another, etc. A standard title is also used which contains
the name of the part (or parts) in general terms (see first

line, Fig. 1), the machine on which the parts are used, and
the firm's name; also a space for the date of original drawing
and tracing, which are given at the left and right end of fifth
line, and the scale of the drawing. At the right of the title
IS a space for dates of changes and revisions. Below the title
is placed the number of the drawing. The title and number
are placed at the lower right-hand corner, which is found to
be the most convenient place for reference in looking through
a set of drawings.

Every pattern or part has its number. A card record is

kept of each piece, showing on what drawing it is found
(see Fig. 2, Blue Print Index). Each card has ten numbers,
and by using the back of the card ten changes on each number
may be recorded. A duplicate of this blueprint index is kept
in the shop offices, so that the foreman or his men may refer
to it to find the drawings needed for use in their work. A
card record is also kept In the drafting-room of each drawing
I see Fig. 3). This card shows practically a duplicate of the
title on the drawing, as well as a record of all blueprints
sent out. Changes made on the tracing are also recorded;
this entry being made in red on the card makes it easy to
see at a glance what blueprints have been sent out since the
change was made. WTien a new print is delivered, the old
one is returned to the drafting-room and record made on the
card of its return.

A blueprint of each drawing is filed in the vault after the
sample machine has been approved and the drawing found
correct or has been corrected to agree with the sample
machine.

There are many points that have not been touched upon
which have to be worked out for each individual shop or
class of work to which it belongs. It has been the writer's
aim to touch only points that are suitable for general ap-
plication.

* * *

PRACTICAL HINTS FOR DIEMAKERS-2
FORMING DIES

By RICHARD L. BREtJL'

In making templets and blanks always file them straight
and square across the edge. In developing the blank always
keep a templet or reference blank, so that it will be at hand
if alterations are found necessar.y. Each time a change is
made the previous blank which was kept for reference is
marked to designate it from others. The marks may be "M"
for model or "S" for sample. It should be remembered that
metal will not draw around sharp corners, and that corners
over which the metal is to be drawn, should be rounded to a
true radius. In all cases when making blanks for forming
punches and dies consider the thickness of the metal.

In forming blanks they should always be bent with the grain
of the metal and not across it (particularly on sharp bends).
By the "grain" is meant the way in which the metal is drawn
when passing through the rolls. If it is required to make
bends at right angles to each other or approximately so, the
blanks should be punched out diagonally across the grain. It

is sometimes found necessary to form blanks from unannealed
stock, that is stock which has been rolled to a certain degree
of hardness. In bending this metal it springs back more or
less after being struck in the die. This makes it necessary
to make a more acute angle or a smaller radius on the punch
and die, than is required on the finished product. This differ-

ence can be ascertained only by the cut-and-try method. When
producing a short bend in blanks in such a position and of
such a nature that the blank slips away from under the
punch when it is descending into the die, a spring pad is fitted

into the die with the lower part of the bend shaped into it,

and flush with the top surface of the die. This holds the metal
securely against the punch in its descent into the die and in-

sures perfect duplicates of the product. Where holes in a
blank come near a bend, a strain in the metal is set up during
the bending operation which elongates the holes. This makes

* Address: S49 Hancock Ave., Bridgeport, Conn.
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it necessary sometimes to pierce the holes slightly oval in the

opposite direction before forming. In testing the shape of a

forming die before it is hardened, always apply a small

amount of oil to the surface so that the blank will not bruise

or scratch the die, which would be the case if the die were

left dry.

Never leave the inside corners of a die sharp when they can

just as easily conform to the radius formed by bending tj^e

stock around the punch. This will strengthen the die and

les-sen the possibility of its cracking when hardened. When
necessary one forming die can be made to form bends in sev-

eral pieces which have the same form but are of different

lengths. This is accomplished by equipping the die with inter-

changeable gages or guide strips. Never leave any file marks

on the working portions of the punch or die, as these will be

reproduced on the blank. A screw hole in a die should be

tapped a little larger than the screw, as the die shrinks some-

what in hardening.

When a punch or die is heated in a charcoal or a soft coal

fire, the dust and ashes should be thoroughly scraped off the

working portion before dipping, so that the water will have a

free action upon the steel. Bending and forming dies, unless

there is danger of cracking or breaking of weak parts, should

be as hard as fire and water will make them. After hardening

they may be warmed over a slow fire until water "sizzles" on

them. Some toolmakers, when hardening a punch or die, apply

cyanide of potassium to the working portions of the steel be-

fore dipping. They claim for this that the outer surface of

the steel is rendered harder by the application of this case-

hardening substance and thus will be better fitted to with-

stand the wear to which it is subjected. This practice is

strongly condenmed for this reason: If, as is often the case,

the tool should fail to harden, this fact will be concealed by

the casehardened outer coating, and the tool will respond to

the file test as being hard whether it is or not.

Gage plates should never be secured with two screws and

one dowel pin. It is far more practical to use one screw and

two dowel pins in most cases. A good method of holding gage

plates before their exact position is determined, is to clamp

them to the die with fillister screws having washers under

their heads; and to drill the holes in the gage plate about

1/lC inch larger than the diameter of the screws, so that the

gage plate may be shifted around. Always drill the screw

holes for the gage plates through the die so that In case a new-

gage plate Is required the holes will be spotted from the die.

Whenever the gage plate comes close to the working portion

of the die, cut the punch back far enough so that the body of

the punch will come within Vs or Vi inch of the gage plate. In

making gage plates for locating large blanks of irregular

shape, Ihey should be made to fit the blank only at the point

where accuracy is essential, and not to conform exactly to the

irregular shape of the blank.

Wood fiber may be formed in the press into almost any

shape, but before shaping, it should be immersed in a solution

of hot water and soda for a few minutes and then subjected to

heavy pressui-e in the press.

When setting up a press for forming operations the blank

as formed by the tools is used to locate the punch in the die

before securing the die to the press. If the tools are being

tried out for the first time and no sample has been made, they

may be set with strips of metal cut from the stock to be

formed. When setting the die for a piece in which the bends

are not parallel but off at an angle, it is usually impractical

to set them with a previous blank, because when the punch is

brought down, the tendency is to push both die and blank

away. The more practical method is to locate it approximate-

ly with the blank and slightly tighten the screws in the

press bed; then With two strips of metal the same size as the

blank, gage the exact distance, after which the die can be

secured to the press.

Do not pass a die as O. K. when the samples have been

produced by bringing down the press slowly by hand, as there

is sometimes more or less variation in what the tools will do

when operated by hand than when operated by power. An-

other important point to remember is that it is not advisable

to use a punch press for drop hammer work, for a broken

crankshaft may be the result.

ADJUSTABLE DIE WORK ON THE ELLIS
ADDING TYPEWRITER*

By RALPH E. FLANDERS*

It often happens in interchangeable manufacture that there

are a great number of separate pieces to be made, all of which
are alike, with the exception of slight differences as to length,

angle of bending, etc. When pieces of this kind are to be

made by press work, the designer has an excellent oppor-

tunity to display his ingenuity. If he is smart enough, he
can make one punch and die serve for the same operation on
a great number of similar parts. This is, of course, a mat-

ter of providing the proper adjustments in the die itself. The
typewriter parts of the machine made by the Ellis Adding
Typewriter Co., of Newark, N. J., offer an unusual oppor-

tunity for exercising ingenuity of this kind. The following

illustrations and description show the successful manner in

which the problems were worked out.

The Typewriter Action

Fig. 1 is a front view of the machine, partly dismantled, so

as to show the typewriter mechanism more plainly. Fig. 2

is a diagrammatic section through the machine showing the

typewriter action. The keys at A are mounted on the ends

of long levers B, which are pivoted at C These levers carry

at their inner ends roll studs D, engaging slots in the end of

cam levers E, which are pivoted to a stationary "comb" at F.

The upper ends of the cam levers E. in turn, carry studs G,

Fig, 1. The Ellis Addtcg Typewriter Dismantled to show the Cam Levers

which engage slots in the type-bars H, which are pivoted at J
to a "comb" having the outline of an arc of a circle; this

gives the type-bars H the regulation "basket" form. In Fig. 1

the "basket" of type-bars is removed to show cam levers E
more plainly. The same reference letters apply to both en-

gravings.

The action of the machine is plainly shown by the dotted

lines in Fig. 2. Pressure on key A raises stud D at the inner

end of the type-bar B. As stud D rises, its engagement with

the inclined slot of cam lever E throws the upper end of that

lever toward the left as shown, and the engagement of stud G
with the slot in type bar H throws it to position fl, against

the paper roll at E.

The use of adjustable dies in this mechanism is best illus-

trated by the tools used in making cam levers E. As is

shown clearly in Fig. 1, these cam levers are of varying

lengths, and are bent at their upper ends to conform to the

arc of the circle in which the type-bars are arranged. Many
of them, in fact, have two oends, and a few of them have

three. The latter cases are made necessary by the provision

of openings between the bars for the passage of the "tiniversal

bar," against which the cam levers strike just before the type

strikes the paper, and thus control the escapement for the

carriage movement.
The fact that cam levers E are of varying lengths also

makes necessary a difference in the angle of the slot at the

lower end, where it engages pivot D. D has the same vertical

* This is the fourth installment of a series of four articles on
the construction, action and manufacture of an adding type-
writer. The previous articles appeared in the August, September
and October numbers.

—

Editor.
•j- Address: Springfield, Vt.
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jnovement on each one of the whole row of key levers, and the

upper end of all cam levers ni,ust have the same amount of

movement. It is necessary then for the long outside levers to

have the slot set at a more acute angle than is the case with

the short central levers. Going each way from the center the

angle thus becomes a little more acute, so that each lever is

different from its neighbor in this particular, as well as in

its length and in the number and angle of its bends.

The first operation on this job is that of blanking out

the cam lever. One of the blanks is shown lying on the

table at E in Fig. 4. The blanking die is not shown, since

there is nothing unusual in its construction. The blank

produced is used for the whole series of cam levers, and

the levers ever being mixed up, or of their ever having the

wrong number stamped on them, the numbering mechanism
and the adjustable angle mechanism of the die are positively

connected, so that the number stamped on the lever is an abso-

lutely reliable indication that the angle of the slot is right for

that particular number.
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Fig. 2. Typewriter Action of the EUis Adding Typewriter

so Is long enough for the longest, or outside one. Besides

blanking, this die pierces the hole for the pivot at F in Fig. 2.

An Adjustable Combined Slotting' and Numbering Die

Fig. 4 shows the first, and in some respects the most re-

markable, of a series of adjustable dies. The purpose of this

Fig. 3. Details of the Mechanism oi the Die shown in Fig.

tool is to cut the cam slot at the lower or enlarged end, and
also to number the blanks. The purpose of doing these opera-

tions simultaneously will be at once recognized. As explained,

the cam slots are cut at varying angles, but the difference in

the angle between one lever and the next one to it on either

side is so slight that delicate measuring instruments would be

required to detect the difference. To prevent the possibility of

The cutting member of the die is shown at L (see Fig. 4),

the punch which cuts the slot being shown at M, surrounded

by stripper-plate N, which is mounted on the usual spring-sup-

ported pad. This holds the work firmly in place during the

cutting and during the return of the punch, until it has been

drawn clear of the slot which it has cut.

The angle of the slot is changed

by shifting the gage-p!ate which
locates the blank, as shown by the

dotted lines representing the out-

line of the latter In Fig. 3. A ser-

ies of number types is inserted in

ring P, which may be adjusted to

bring the proper number beneath

the blank. This number is stamped
by the pressure on the blank of

pad Q on the punch, which may be

adjusted in height to give the prop-

er pressure. The movements of

gage-plate (which controls the

angle of the slot) and of type ring

P (which stamps the number), are

positively connected, and are con-

trolled by turning capstan head R,

using for a wrench a pin stuck in

one of the holes in its periphery.

The connections between 0, P and
R are best shown in Fig. 3. Cap-

stan R is keyed to gear S and disk

T. Gear 8 meshes with gear U, to

which type-ring P is screwed and
doweled. Disk T carries a stud V
which engages a slotted arm W,
which, in turn, has gage-plate O
screwed and doweled to it. By
means of this positive connection,

the movements of 0, P and R are

made positive with each other.

It will be seen that two revolutions of R are required to

give the full range of adjustment. The sketch shows the tool

set for one of the central cam levers, having the slot at an

obtuse angle. As R Is moved in the direction of the arrow,

gage-plate is moved to the right through its connection with

lever W, making the angle of the slot mere and more acute.

^ucliim-ru.X I*.
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At the same time, type-ring P is moved in the direction

shown by the arrow, bringing the corresponding numbers in

place under the worlc. When the last of these numbers has

been reached, a continued movement of R for nearly three-

quarters of a revolution is required to bring the punch into

the next operative position. These positions are for the levers

on the other side of the center, which have to be set at the

same angles as on the first side, of course, changing from ob-

tuse to acute. But this complete revolution of R which

Fig. 4, An Adjustable Die for Slotting and Numbei*ing the Cam Levers

brings to the same position as before, has turned type-ring

P only halfway round, so that it brings a new set of numbers
into action. Thus the second set of adjustments gives work
having the same angles of slot as the first set, but with differ-

ent numbers stamped on it.

The proper adjustment for each number is indicated by the

graduations a on gear S, read through a hole b on the top

casing X of the die. This location for each position is posi-

tively determined by spring index plunger Y, whose point

I

riT - 0.238

>-0.2JO

Matlthwry.y. Y.

Fig. 5. A Combined Blanking and Broaching Punch

enters holes c, properly located to receive it in the edge of

disk T.

A Punch w^hich Blanks and Broaches at One Stroke

A peculiarity of punch M should be noted. As shown in

Fig. 5, it is so made as to not only blank out the slot, but to

broach the edges as well to a finished size. The lower end of

the punch, which is a loose fit in the die, cuts out the blank.

Above this blanking edge, it is provided with a series of shav-

ing or broaching teeth. Between the first and the last of

these teeth the punch tapers about eight thousandths, leaving

four thousandths on each side for a finish. The slot is thus

left cleanly and smoothly finished and accurate to size. This

construction was a new one to the writer.

Adjustable Die for Cutting to Length

The next operation in making these cam levers is that of

trimming them to length. This length is a variable matter,

as has been explained. The die for this operation, and also

for properly forming the end and punching the hole for the

stud, is shown in Pig. 6. The work is located by gage-pin A,,

which enters the pivot hole of the blank. This gage-pin is

mounted in a slide Z^, adjustable in V-ways by means of the

knurled screw head B,. It is by means of this that the length

of the different levers is determined. Poi.".ter C, shows the

proper location of each number of cam lever on a scale at-

tached to the base of the die. A vernier giving the actual

length in hundredths of a millimeter is also provided (see Z),

)

as an added check on the adjustment.

The construction of the punch for this end-trimming opera-

tion is interesting. The cut is, of course, an unbalanced one,

there being a tendency for the punch to dodge away from the

die. To prevent this, pilots E^ are provided, which enter the

rectangular slots provided for receiving them in the die-plate,

before the cutting edges meet the work. These preserve the

alignment between the punch and die, making flinching Im-

possible.

As shown, there is an elongated slot beyond the cutting

edge of the die at F„ which allows scrap of varying lengths,

cut from the ends of the blanks to fall through the base of the

die. A pressure plate G, is provided in the punch to hold the

work firmly while the punching is in progress.

The First Operation Bending Fixture

The first bending operation is performed in the hand-oper-

ated bench tool shown in Fig. 7. The work is held in the vise

Fig. 6. Adjustable Die for Trimming Cam Levers to Length

jaws ./i, being located by the spring pin shown, which snaps

into the pivot hole. The position of the bend is determined

by adjusting the slide K, on which this vise jaw is mounted,

to the proper position on the base of the machine, by means

of the knurled-hoad adjusting screw L,. The bend is made by

inserting the tail of the work into the slot in fixed jaw ilf, and

pivoted jaw N„ the slot in the two being in line, of course,

when the work is inserted. Jaw A', is mounted on a revolving

stud, controlled by handle 0,. The movement of this handle to

one side or the other of the center Is limited by stop P„ clamped

Fig. 7. Adjustable Die for Making the First Bend in the Cam Lever

in a circular T-slot under the circular dial. Graduations on

the edge of this dial enable the stop to be set to the proper

position for each of the different cam levers, as indicated by

their numbers. This dial, in connection with the scale Q,

for the position of slide fi",, gives all the information needed

for locating the proper position, amount and direction

(whether to the right or to the left) for the first bend on each

of the cam levers.
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The Final Bending and Inspection Fixture

It was stated that two or three of the cam levers had three

bends. These secondary bends are made in special dies,

which need not be here described, as they are not used for

all the levers. The final bend, however, given by the fixture

shown in Fig. S, is used on each one of the different cam
levers. This final bending fixture is used both for bending

and for inspecting. Its principle will best be understood by

comparing it with the lay-out of the cam levers at E in Fig.

1. It will be seen that the studs at the upper ends of these

levers form an arc of a circle. The final bends must then

bring the upper ends of all the levers to this arc. In Fig. S,

this arc is represented by a circular tongue R^, which has

Pigr- 8. Bending and Inapectiou Die for Final Operation on Cam Levers

6lots in it corresponding to the proper positions for the studs

on the different cam levers, these studs having been riveted

in place just before the final bend.

The lever, as it comes to this fixture, is clamped in jaws S,

on slide T„ which latter is located by means of scale U^ to a

position accurately corresponding to Its position to the right

or left of the center in Fig. 1. This slide T, carries a pivoted

bending stud with a slot, shown at r„ and connected with

handle 11',. This operates in identically the same fashion as

does handle 0, and pivoted jaw N, in Fig. 7. No positive

stops are used to limit the motion of the handle, however;

the workman simply bends the lever enough so that the stud

Fig, 9. Miniature Shaper for Rounding Edges of Type-bar Slots

accurately matches with the slot marked with the number
of the work in the circular index R^. Slide T, is adjusted

by a rack and pinicn movement operated by scalloped knob

X,. It is provided with clamping gib screws as shown. The

jaws for holding the work (which is located by a gage-pin in

the pivot hole) are operated by cam lever Y,.

This bending and inspection fixture, it will be seen, holds

the work in exactly the relative position it occupies in the

finished typewriter, and bends its upper end to exactly the

position it must occupy in the finished machine. For this

reason it is correct to call it an inspection fixture as well as

a bending fixture.

A Hand-operated Shaper

The tool shown in Fig. 9 is not used on the cam levers, but

on the type-bars. It is here shown as a matter of general

interest in the line of special toolmaking. It is, in effect, a

hand-operated bench shaper. In Fig. 2 it will be seen that

the slot at the lower end of the type-bar // is engaged by

stud G in cam lever E. Now the pivots J of type-bars H
at the extreme outer sides of the basket approach the hori-

zontal, so that the action between O and the slot in H is not

direct, but has a slight rolling effect. On this account the

edges of the slot have to be slightly rounded to give easy

action. This little bench shaper is used for the operation of

rounding the edges of these slots.

The work II is located by the gage-plates shown, and is

clamped in place by the cam lever hinge plate Z,. The ram

.4. of the shaper is operated by handle B., and its motion is

limited by the adjustable screw stops at C.. The tool at D,

is held in the ram by the set-screw shown. It cuts on its end,

and is formed to give the correct rounding to the edges of

the slot. Two cuts are taken, all the type-bars being given

a roughing cut with, the tool shown, and then a finishing cut

with the second tool lying in the base of the machine at E..

The lever at F, operates the knock-out for pushing the work

from the gage-plates.

We would commend these dies and fixtures, particularly

those shown in Figs. 3' to 8. as worthy of the study of any

tool-maker whose work requires the design of multiple-purpose

punch and bending tools.

• * >

BUILDING FOB THE FUTURE
Many of the manufacturing plants erected forty or fifty

years ago were laid out without taking into consideration the

possibility of growth, the result being that to add to an

old plant often means re-construction and re-arrangement

very costly to carry out. On the other hand, it is a not un-

common mistake to build nowadays with a large future in

view, the result being that the business is handicapped for

many years with heavy interest charges and an inefficient

layout, because the conditions for efficient operation lie in

the future. Mr. Henry G. Brinckerhoff, in a paper "Natural

and Artificial Draft," read before the September meeting of

the National Association of Cotton Manufacturers, touched

on this phase of plant construction in discussing power plant

and chimney construction, as follows:

"If you must add something [to the chimney] for "good

luck" put it onto the height, as you stand to lose less on

this, as excess [cross section] area will only come useful in

a long distant future when the plant has grown to it. I have

seen too many plants handicapped by strained proportions for

a great future, whei-eas when the future did arrive, It was

entirely a different mill or a problem altogether dissimilar

to any initial conception. In following the mill development

for twenty years here in New Eugiand, it has inclined me to

believe that if I had the making of any new power plant lay-

out, it would be my purpose to plan for the highest economy

for the immediate needs, not extending farther perhaps than

the next five years. This burdening a new plant to struggle

under heavy fixed charges and loss in operating until the

work develops to meet the initial undue proportion, is as

bad as buying a man's suit for a boy because you know he

is going to grow to it some day. Make things of right pro-

portions to get the best economy for what you need now, and

then success brings ample capital and you can then easier

afford to throw away the old plant, if you like, and start out

with another up-to-date outfit. In our conceit at any present

time, we lay out big schemes for additional future boilers of

the same kind in a great shed of a building and what do you

generally find ten or fifteen years later but a collection of big

and little units, different makes, different piping systems, etc.,

with the same thing seen in the engine room and elsewhere."

* * *

A common practice of French mechanics, when adjusting

the crankshaft and connecting-rod bearings of automobile

engines, is to chalk the bearings all over freely and then ad-

just the boxes until they "pinch" lightly. The chalk works

out with a few revolutions and the space left provides suf-

ficient clearance for running without heat, being just about

the right amount for oil, but not so much as to cause pound-

ing at high speed.
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MAKING LOCKING BOLT BLOCKS AND SPIN-
DLE CARRIER FOR GRIDLEY TURRET LATHE

By F. R. HUMPHKET-

An illustrated description of the machining operations on

the spindle head of the Gridley automatic turret lathe was
contained in the November, 1908, issue of Machinery. In

this description most of the Important operations on the spin-

dle head were treated in detail, but the making of the locking

bolt blocks was not dealt with at that time, and will, there-

fore, he described in the following.

As may be remembered from the original description of the

Gridley automatic turret lathes, contained in the February,

mechanism and locking bolt block, therefore, is of extreme

importance.

The locking bolt blocks for the spindle head (see Fig. 1)

are made of tool steel planed from bars 2% inches wide and

1% inch thick, the bars being about 30 inches long. From
the planer the bars are taken to the milling machine, where

they are put into a fixture in pairs as shown in Fig. 2, and

rough milled. This milling leaves the inside surfaces of the

slots straight. A finishing cut is then taken in the same

milling fixture, one side of the groove being beveled in this

finishing operation.

After having been milled, the bars are taken to the cutting-

off room and are cut into pieces IVi inch long, these pieces

forming the individual

locking bolt blocks. These,tNDEX CLOCK

Pig. 1. General Design of Spindle Head and Indexing and Locking Mechanism of the Gridley
Automatic Turret Lathe

1908, issue of Machinery, and also from the article in the

November, 1908, issue, the salient feature of the machine is

the construction of the spindle head, a general assembly view

of which is shown in Fig. 1. The most vital point in the

making of the spindle head is to provide for accurate align-

ment of the tools in the tool holder with the spindles. To

accomplish this, it is also highly important that the locking

mechanism for the spindle head make it possible to obtain

exact and accurate indexing. As was mentioned in the previ-

ous article, if the indexing ring of the turret in a single-spin-

dle machine was not exactly divided, the machine could still

be made to do its work accurately, because the holes in the

blocks are now taken to

the drill press and drilled

and counterbored for a

one-half-inch round-head

screw. The jig used for

drilling the blocks is

shown in the center of the

group in Fig. 3. After be

ing drilled and counter

bored, the blocks are har-

dened.

The mcst important pari

of the machining—that of

grinding— is now to be

done. The blocks are held

one at a time in a vise on

a I'ratt & Whitney verti

cal-spindle wet grinder,

and the bottom of the

blocks ground. Then the

blocks are put in sets of eight into a fixture, the blocks being

held by screws. The fixture itself is held by means of a mag-
netic chuck on a Brown & Sharpe surlace grinder, and the

ends of the blocks are ground square with the bottom face and

.Vai'/iin«rj,,.V, Y.

Fig. 3. Finished Locking Bolt Block, and Jigs used in Drilling Holes
in Block and Spindle Head

Fig 2. Fixture for Milling the Grooves in the Locking Bolt Blocks

turret would be bored to line up exactly with the spindle in

each position. In a multiple-spindle machine, however, if the

spindle head is not exactly divided, accurate work is impos-

sible, because there will be no coincidence between the tools

and the work in the different positions. The machining of

the spindle head and all its details, including the locking

• Address: Windsor Machine Company, Windsor. Vermont.

brought to the correct length. A narrow-faced wheel is used

for this operation. In the next operation the inside of the

groove is ground with a cup-wheel. Fig. 4 showing the piece

held at an angle for grinding the tapered side. After the

grinding the blocks are ready to be put into the spindle head

or carrier. The finished block is shown to the right in the

group in Fig. 3.

The spindle carriers are made from cast iron. They are

chucked, bored and turned in an engine lathe, and from the

lathe they are taken to the radial drill and the spindle holes

roughed out by the aid of a pair of plate jigs, After this

operation, the spindle carrier is taken to the grinder and

the outside cylindrical surface ground. The spindle carrier is

now ready for the milling machine.

In Fig. 5 is shown the spindle carrier held in a milling fix-

ture, a roughing cut being taken to provide a groove for the

locking bolt blocks. The index disk on the milling machine

is made of the greatest diameter which the machine will ac-

commodate in order to eliminate errors in indexing as much
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as possible. To accomplish this, two plates were made and
the index holes, drilled and taper reamed together. By mov-

ing the top disk one division, the total error was divided by

four. Then the disks were taper reamed again. By repeat-

Fig. 4. Grinding the Tapered Side of the Locking Bolt Blocks

ing these operations the error was reduced until it could not

be detected.

After the slots have been finish milled, the spindle carriers

are taken to the radial drill and the screw holes for the

blocks are drilled and tapped. The jig for this operation is

Fig, 5. Rough Milling the Spindle Carrier

shown to the left in the group in Fig. 3. The blocks are

now put in place and tested with an indicator for any possible

error in spacing which may have developed during the ma-

chining. The indicator is shown in position on the spindle

Indicator for Inspecting the Location of the Locking Bolt Blocks

carrier in Pig. 7, the tool itself being shown in Fig. 6. The
body of the indicator is made of cast iron, the handles being

made of wood to prevent any expansion caused by the heat

transmitted by the workman's hands. The needle is similar

to that used on the Starrett indicator. Tlie ratio is 0.001 inch

to 1/16 inch and the scale is movable so that the readings

can always be taken from the center.

If any error in the spacing of the blocks is indicated by this

tool, the blocks are removed and the errors are marked on the

bottom of each block with copperas. Small errors are re-

moved by stoning, and for the correction of greater errors the

blocks are sent to be ground. When the blocks are corrected

the spindle carrier is ready for the last operation—that of

finish boring the spindle holes. In Fig. 8 is shown a spindle

carrier placed in the boring jig. This jig is made very rigid

and the greatest care was exercised in machining it. The
spindle holes are bored in the same relation to the blocks

Fig. 7. Inspecting the Location of the Locking Bolt Blocks

as they will be, when in place in the machine. When the

spindle holes are finished, the bushings are put in place and

the spindle carrier is ready to be assembled on the machine.

* * *

The articulated locomotive is generally supposed to be of

comparatively recent origin; this conception, however, is er-

roneous. In an article in the Railway Age Gazette, the his-

tory of the articulated locomotive is reviewed, and it is of

Fig. 8. Finish Boring the Spindle Carrier Holes

interest to note that the first type of articulated locomotive

was built as early as 1831 at the West Point Foundry, from

designs of Horatio Allen for the South Carolina Railroad. At

the end of 1833 four of these locomotives were in use on that

road. In 1850 an articulated locomotive was built at Neustadt,

Austria, but it is stated that this engine soon proved a failure.

As early as 1S73, however, a type of articulated locomotive

was built at Brussels for the Central Railway of Belgium,

which, in some respects, had the appearance of a modern ar-

ticulated locomotive. This locomotive was of the Meyer's

system. The first Mallet articulated compound locomotive

was built in 18SS, and the first locomotive of this type, in

America, was built at the Baldwin Locomotive Works in

1904.
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THE DEADLY SET-SCREW
Statistics show that about five hundred thousand persons

are killed and injured every year in industrial occupations,

including railroads and mines, in the United States. In man-
ufacturing establishments the innocent-looking set screw on
pulleys, gears and other revolving parts, is the cause of a con-

siderable percentage of the maiming and killing. If we put

it at only one per cent, which is undoubtedly low, the casual-

ties for the last twenty years directly attributable to this

one bad feature of machine construction alone would exceed

those of the bloodiest battle in the Civil War. Is not that too

great a price to pay for a means of securing pulleys to shafts?

We seldom make a proprietary article the subject of an
editorial, but where the use of an improved mechanical device

means the saving of life and limb it is a duty and a pleasure

to advocate it; and this is the case with the hollow flush head

set-screw put on the market a few years ago and now avail-

able in improved form. This appliance should solve the set-

screw problem, for it is neat, effective, durable, easily applied

and, best of all, perfectly safe. The stringent labor laws re-

cently passed in New York, New Jersey and other states make
it imperative to protect machinery effectively at all danger
points, and if all safety devices were as cheap and as easily

applied, the path of the reformer of dangerous machinery con-

struction would be much easier.

4: * 4:

THE DEVELOPMENT OP SPECIAL MACHINERY
When it is found necessary to deviate from the beaten path

in designing machinery, experimenting is always necessary.

Some, not familiar with this subject, have the idea that one
who has spent a number of years in designing special ma-
chinery should be so practical and expert in his line that ex-

perimental work would not be necessary to perfect his plans.

These are mistaken ideas which will be quickly dispelled if

the person having such views will visit one of our large man-
ufacturing concerns and see how special machinery is devel-

oped. With these large manufacturing concerns the practice

is to show on paper only general sketches of what is wanted.
Then these sketches are turned over in the rough, to experts,

who develop the idea into a satisfactory working machine.
It sometimes requires months and years to get the degree of

perfection required, and in certain cases the first plan is en-

tirely discarded. If it were possible for a machinery de-

signer to conceive an idea and work it out to satisfaction on
paper, it would not be necessary for these large firms to main-
tain experimental departments, but as it is practically impos-
sible for any designer to anticipate all the requii-ements of

new machines, even though essentially simple, this depart-

ment has been found necessary, and certainly is one of the

most important of most large machinery manufacturing con-

cerns. The need of experimental work, of course, applies to

special machinery where definite data and information on
the subject are lacking, and something new is being evolved.

* * «

LEARNING BY EXPERIENCE
A good workman will sometimes make a blunder, the ex-

posure of which may cause him a great deal of unnecessary
trouble or even hardship. If he is of the right sort the mere
fact that he has blundered is punishment enough, and no
second experience is necessary to teach him a lesson. A
"trouble man," working for almost any machine tool builder

or machine manufacturer has many opportunities to i)ut men
of all degrees fi-om the machine operator to the superintendent

"in the hole, bad," but most of them never tell the employers

the whole truth about reported troubles. They feel that the

chagrin of an employe at his own lack of perception is suffi-

cient, and that he generally profits by the experience.

Some years ago a well-known machine tool builder sold a

boring machine to a large concern, and soon received a report

that the machine was working badly. The report of the

trouble was vague and a personal visit was necessary, which

was made by the manager. Investigation showed that the ma-

chine spindle ic<is running backicard. Simply twisting the

driving belt stopped all trouble. The foreman stood in fear

and trembling for his reputation with his employer, and

timidly asked the manager what he was going to say about

the cause of the trouble. The manager assured the foreman

that his statement of the cause of the trouble would be so

diplomatically worded as to cast no discredit—and it was.

The manager paid his own carfare and smoked his own cigars,

but everyone was pleased and happy. The manager's view

was that though the foreman ought to be discharged, his com-

pany did not want any of the blame.

* * *

EDUCATION OF MUSCLES AND MIND
Enthusiastic educators who realize the great need of indus-

trial education fully understand the important influence of

well-trained muscles in making well trained brains. Mr. Ed-

ward Rumely, a Western manufacturer, deeply interested in

balanced training of mind and body, says:

The training of manual work, the keen discipline in learn-

ing any one of the skilled trades, is the schooling that is needed
above all by the city boy; but all boys need it, not only be-

cause it goes to make efficient men of them, but because it is

a necessity to their bodies. * * * Pew realize how much
muscle means to the brain, yet the brain is taught by the

muscle as well as by the nerves of the ear and eye. Fully
ninety per cent of our life is guided by muscular sensation.

The baby depends upon it almost wholly for a long period of

its early life. Its first education is a physical education—an
education of the muscles. Its development and training
through life and experience is a type cf later education that is

practical through its muscle, above all by its hands, in drink-

ing in knowledge of the outside world. * » * w'e see iron,

its crystals, its luster, but we must bend and break it, weld
and hammer it, file and test it, and put it to mechanical uses
with our hands before we can know much of that metal which
has become the main carrier of our civilization.

A skilled mechanic, whose mind has been trained to think

logically and to apply the forces of nature to the best advan-

tage, is invincible and indispensable. He is worth many times

more than the Greek professor with untrained hands and a

mind filled with knowledge of the hoary antiquities of a dead

past. An enlightened educational system that will train the

mind through the muscles as well as fill it with useful infor-

mation is one of the great improvements in our institutions

that is rapidly developing, and its meaning is that the man
who works will reap more benefit from what he produces.
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CEMENT FLOORS IN MACHINE SHOPS
Probably there is no floor for machine shops and similar

establishments as good as one made of selected hard maple,

properly laid and supported. It is comfortable to work on, is

free from dust, does not damage finished work dragged over

it and, being somewhat elastic, a casting is not likely to break

if dropped on it from a workman's hand. But the high cost

of lumber and the fire risk, especially in screw machine de-

partments, are against the wooden floors; and many modern

plants have been built with cement or stone composition floors.

These floors have a serious fault, being very uncomfortable for

the workmen who have to stand all day. A reader in the

Middle West writes as follows:

"Of late we have heard quite a good deal in our section

against the adoption of cement floors in manufacturing es-

tablishments, and we know of some cases in our immediate

vicinity where workmen have been crippled from standing on

such floors, but in the face of this, we notice some of the re-

cently constructed reinforced concrete buildings for indus-

trial purposes are being built with this kind of flooring."

A cement floor has the same defect as stone, damp earth,

Iron and any material that is a good conductor of heat. It

reduces the temperature of the workmen's feet and legs, which

in susceptible subjects may set up serious derangements of

circulation, resulting in rheumatism, sciatica or other painful

troubles. If the cement floor is warmed, it will be found no

more injurious than a wooden floor. The relative hardness

of cement and wood is of no practical importance, being, If

anything, in favor of cement. The greater solidity of foot-

hold is in its favor for those who have to handle heavy ma-

terials. A springy floor is tiring, and contrary to the com
mon opinion is not as easy to work on as a solid floor. That

It is the lowering of the temperature of the extremities—cold

feet—which causes the discomforts incident to cement floors,

can be easily proved by laying boards in front of machines for

the men to stand on. Although the boards rest directly on

the cement and are practically inelastic the trouble complained

of will disappear. We believe from the information received

that it is necessary for the comfort and well-being of em-

ployes in establishments having concrete floors that the

floors be either warmed in winter or covered with some heat

non-conducting material where the workmen stand, such as

boards, mats, etc. The workmen will find that cork-soled

shoes will greatly promote their comfort If they must stand

all day on the unprotected cement.

* * *

THE MACHINIST'S PROSPECTS
To say there are numerous opportunities for advancement in

the mechanical field within the grasp of men in the works,

is to make a statement likely to be received with skepticism

by many. Nevertheless we make it, and the proof of its accu-

racy lies in the fact that almost invariably the machinist who
devotes his spare time to study is advanced to positions of

responsibility. This does not mean that success always fol-

lows study, nor that one can completely fit himself for a re-

sponsible position by reading and study at home or in school.

Books give much that is essential, but cannot supply all. A
man's personality, his character, his temperament, his judg-

ment—all these are factors which determine the degree of

his success; but without knowledge, these in themselves are

insuflicient. The foreman, draftsman or superintendent, each

must possess the personal qualifications which fit him for his

position. Nevertheless, the machinist whose ambition impels

him to the reading and study of books and publications that

explain the principles and practice of mechanics, usually is

promoted; and this important fact deserves wider recognition

than it receives, we think, among the young mechanics of the

day. Many of our industries are still in their infancy, and

innumerable enterprises are being developed, so that there

will be a steady and ever-increasing demand for thoroughly

competent foremen and superintendents; and these usually

have been and almost always will be recruited chiefly among
the men who have trained their minds as well as their hands,

and are thoroughly familiar with the practical and theoretical

problems which constantly arise in every works. The young
machinist who intends to continue in me'chanical work needs

now, and will more urgently need in the future, all the book

knowledge he can acquire. A correct understanding of the

principles of mathematics—the ability, for instance, to utilize

trigonometry with as much facility and as effectively as a ham-
mer or other tool, means increased usefulness and efilciency.

But does the man who devotes his spare time to study

usually receive any adequate recompense? This question can

certainly be answered in the affirmative. We do not mean
necessarily that the week after a man demonstrates his in-

creased value to his employer, it will be recognized by an In-

crease in wages; but it is true that there are many opportuni-

ties in the mechanical field for the machinist with some techni-

cal training, where there is hardly one for the man who is

unable to use his head as well as his hands—to say nothing

of the satisfaction that is derived just from knowing. Dili-

gence is usually rewarded, and we are sure that any machin-

ist who will devote even a half hour each day during the

coming year to careful reading on mechanical subjects, or to

study, will find that It pays.

* • •

NOTES ON STRUCTURAL STEEL DETAILING
FOR MECHANICAL DRAFTSMEN

By HARRY GWINNER"

It is the intention of the writer to give some notes on the

detailing of structural steel, with the hope that they may-

prove of aid to the young mechanical draftsmen who have

not as yet gone into the subject. The subject of structural

steel detailing is a growing one, and in the near future every

draftsman will be expected to have some knowledge of it.
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Fig 1. Standard Shapes of Beams and their Names

By Structural shapes are meant those shapes, in steel, which

generally enter into construction work. Some of the stand-

ard shapes and their names are given in Fig. 1, and are desig-

nated as follows: I (Eye) Beam—Designation 12" I, 31.5;,

means 12 inches deep, and weight per foot = 31.5 pounds.

Channel—Designation 15" [ 33s, means 15 Inches deep, and

weight per foot = 33 pounds. T (Tee) Bar—Designation
3" X 3" X 6.8? T, means flange Is 3 inches wide, stem Is 3

inches deep and weight per foot is 6.8 pounds. Z (Zee) Bar

—

Designation 6" x %" x %" Z means depth is 6 inches, flanges

31/2 inches; and % Inch is the thickness of web and legs.

Angle—Designation 4" x

3V4" X %", means one leg

Is 4 inches deep or wide, the

other is 3% Inches wide,

and the thickness of each is

Yz inch.

These and a few other

shapes with their proper-

ties or elements are given

in the handbooks Issued by

the Cambria Steel Co., Car-

negie Steel Co., Jones & Laughlin, Passaic Steel Co., and the

Phoenix Iron Co., as well as the new book issued by the Beth-

lehem Steel Co. Some of these books are gratis while the

others cost about one dollar each.

Rivets

The grip of a rivet, as shown in Fig. 2, is equal to the sum

of the thicknesses of the pieces It is to join; but an additional

amount, about 1/32 inch more for each piece, should be added

to make allowance for the roughness of surfaces in contact.
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Vachincru.X.Y.

SHANK

< LENGTH

-

Fig. 2. Showing the Grip of a
Button Head Rivet

* Dean of Mechanical Engineering and Superintendent of Sliops,

Maryland Agricultural College, College Park, Md.
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The lengths for different grips to form the additional head, as

well as the shearing and bearing values of rivets, are given

in the above-named handbooks. By bearing, or bearing re-

sistance, is meant the resistance of the rivet hole against

elongation or crippling of the plate, causing it to buckle

under the rivet head or crushing the rivet; it depends upon

the safe unit compression stress and involves what is called

the bearing area: The bearing value is then the product of

the thickness of the plate, diameter of rivet and the safe

unit compression stress as shown by the tables in the hand-

hooks mentioned, under the hearting of ""Beariug Values of

Rivets."

In testing or designing the joint for shearing and bearing,

divide the total stress to be transmitted, by the smaller value.

Figs. 5 to 8. Methods of showing Curved Sections of Channels,
I.beams, and Angles

to ascertain the number of rivets required. Tie handbooks

give the allowable pitch for the different size rivets.

In compression members, the material cut away for the

rivet holes is made good by the rivet filling the hole and re-

sisting the squeezing of the metal on the sides bearing on

the rivet; but such is not the case for tension members, as

the amount of material cut away for the rivet hole is not

made good, the stress being away from the hole on each side.

It is important, therefore, to investigate the net section of

tension members along the line of the rivet holes to see if

there is sufficient metal in the net section to transmit the

stress. In order to do this, it is necessary to determine

whether one or more holes are to be deducted in ascertain-

ing the net area. In the

Data Sheets accompanying

the article on "The Design

of a Plate Girder" in the

April, 1910, number of Ma-

ciiixERT, engineering edi-

tion, are tables giving the

net area after deducting one

and two holes.

Clearances for Rivets

The diameter of the rivet

head is equal to IV2 times

the diameters of the shank

plus Vs inch; the depth or
Fig. 9. Method of Spacing Rivet Holes ,.,.«.,,,. ,

to prevent Plates from encroaching on height Ot the IleaQ IS equal
the PiUets and Slopes of Sections

^^ ^^ ^^ ^^^ diameter Of

shank and the radius of the head equals % of the diameter of

the shank.

In general, in calculating for clearance for rivet heads,

allow % inch for height of ?4-inch rivet heads, and % inch

for %-inch rivet heads; also allow % inch clearance between

the edge of the rivet head and any adjacent surface, to pro-

vide clearance for the heading tool. For %-inch and %-inch

rivets, allow if possible, 1% inch from the center of the rivet

to the back of an adjacent surface at right angles.

TABLE I. CLEARANCE BETWEEN RIVET HEADS
FOR ANGLE SECTION HAVINO ONE ROW OF
HOLES IN ONE LEG

Table I gives the clearances for the spacing of rivets and

shows an angle section with one row of holes in one leg.

The minimum spacing or staggering for two lines of rivets

in one leg is given in the handbook issued by the Bethlehem

Steel Co., page 258.

Beams

The four Data Sheets accompanying this article, and also

Figs. 3 to 8 inclusive, give the method of detailing beams

adopted by one

concern which does

a large amount of

bridge and building

work, and are very

complete. They il-

lustrate good prac-

tice and serve as

excellent examples

of beam detailing

for rapid execution

in the shop and

checking in the
drafting-room.

Figs. 5 to 8 in-

clusive show meth-

ods of detailing

curved sections of

channels, I-beams

and angles. When
detailing the above

sections the follow-

ing method should

be used: Give the

length C and either y or i?, and also state whether the ends

are to be cut square to the chord, as to the line A-A, or wheth-

er they are to be cut radial, as to the line 0-B. It should also

be stated whether the web of the beam should be in a horizon-

tal plane as shown in Fig. .5, or in a vertical plane as in

Fig. 6.

In the case of channels or angles, state whether the web

or leg is to be on the inside as shown in Fig. 7, or on the out-

r-J-- ^ ^ ^.
IjV- ^^

_ A.t ^^ "

i ^ ^s i \ ^ M 1

< \
5^ 1

u^M^̂
achinery,2f. F. 1

'i -inch Diam. Vs-inch Diam.
b b

14 U If
h\ 1t\ H,
li U U
i.\ llV li"s

1 ? ~f u
U\ i 1 •

li 3 15
i li

lA t- ' \lU % wm 4

H

TABLE II. DISTANCE C FOR VARIOUS GAGES AND END DISTANCES

^o 1

\ ^ .^—^—
(V

t T

-> Bh ilachiiitry.S.Y

End Distance B

IK-inch lij-inch IH-inch 1-%-inch

i If lir Hi HI
i ItV U\ 1* 2

1 U If HI 3A
U U m i| 3i
u m HI IM 2i\
If HI ij 3A 2i
14 ii 2 2* 3A
If n 2A 3i\ 2*
2 Vs 38 24 m
2i 2A 2i\ ~J

•21

2i 2J 211 211 3tV
3 n n 3f 3*

side as shown in Fig. 8; and in the case of unequal leg angles,

state which leg is to be vertical to the curve.

The splicing of beams has already been excellently handled

in the November, 1909, issue of Machinery.

It will not be amiss to call the reader's attention to the fol-

lowing points relative to all sections, as the writer has seen

work rejected by inspectors more than once because plates

and rivets have encroached on the fillets and slopes of sec-

tions. Observe notes relative to this typical section, as shown

in Fig. 9.

The dimensions o and & are given in the handbooks—the dis-

tance 6 should not be exceeded in using splice plates, as the
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Assembled Details

In Fig. 10 is a complete shop drawing of a portion of a
bent or trestle for supporting some heavy pipe work. It

illustrates a method quite often used for detailing and is desig-

nated as the "chain" or "link" method of detailing."" It 'is

quite ingenious and enables one to make details of members
in a small space to a comparatively large scale.

It will be noticed that the line AC is a broken or "chained"
line and that CO is drawn to the proper slope or bevel as Is

also AF. The dimension AC is a calculated one, while dimen-
sions CD and AE are determined by drawing in the rivet

spacing according to the spacing given in the handbooks. This
will enable us to decide upon the proper size of plates, and
also to locate correctly the end of the members AB and BD.
By adding ^4 inch for clearance between the columns and the

ends A and D to distance C, as given in Table II, we will be

enabled to locate rivets A and D in Fig. 10 and provide suf-

ficient metal at the ends of AB and BD as shown. The de-

tails are drawn to a scale of one inch to one foot, while no re-

gard has been paid to scaling H J or H K, these being placed

at sufficient distances apart to enable the details to be drawn
in at a suitable working scale.

Fig. 11 is a complete shop drawing of one-half of a steel

roof truss of a knee braced mill or factory building suitable

for a machine shop, and is more fully detailed than is cus-

tomary; the details were put on to make every point clear

to a class in structural design as it was intended to have the

pupils construct it In the shop attached to the college.

It will be observed that some of the web members, as Q R,

have what are called clip angles attached to them. There are

/&/ defai/s ofynee Bracing
-^and Cols, see Ofas. No. IS. 8

r 'I'
''

Detail Of Root Truss.

New £Naii/££ffiNG Bug, oiaig.

MP. APR . COLLBce.
CoLL£Gir Park.

5c/;£.F I'^l'-o ".

Rirefs %' Open holes '^'etcepf nofed.

Fig. 11. Complete Shop Drawing showing One-half of a Steel Roof Truss

plates will ride the fillet and fail to fit properly, unless the

plate edge is ground to fit the fillet, which is sometimes done.

The distance 0, should be taken so that the center of the hole

from the fillet as given by the distance c is not less than 1%
times the diameter of the rivet.

two objects in this—one is to dispense with such a wide gus-

set plate, and the other is that some engineers will allow only

one leg of an angle to be counted as effective unless both legs

are in some manner connected with the gusset plates.

The writer has observed that very little attention is given
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to the thickness of gusset plates and that the favorite thick-

ness appears to be % Inch and 5/16 inch. Except in very

light trusses, economy and efficiency demand thicker plates

than these sizes. A safe guide in this respect Is to use a

plate having such thickness that the bearing of the rivet

on the plate is appro.Kimately equal to the rivet in double

shear. The result of this will be to reduce the number of

rivets and also the size of the plate.

Conclusion

In closing this article, the writer cautions against putting

any joints in structural work under eccentric stresses; but

when this is unavoidable, such cases may be handled as shown
in the May and August, 1910, issues of Machinicuy, engi-

neering edition, pages 739 and 980.

* * *

INTERESTING TOOLS AND METHODS OF
CINCINNATI SHOPS-5

THE BRADFORD MACHINE TOOL CO.
By ETHAN VIALL*

Extreme care and accuracy are the watchwords of every
one in the shop of the Bradford Machine Tool Co., from the

superintendent down to the newest apprentice. Most of the

men and foremen have been taught and trained in the shop by
Superintendent Johnson and the "pull" is one great "all to-

gether."

Realizing to its fullest extent the importance of knowing
what his competitors are doing, as well as other machine

to be within exceedingly narrow limits. The lathe on which
the lead screws arc cut is a specially-built machine with a
thirty-two foot bed, and extreme care is taken to keep it in per-

fect condition. A view of the half of the machine next to the

head is given in Fig. 5, and a view of the middle section, in-

cluding the carriage and follow-rests, in Fig. 6. In roughing
out, two tools are used and as Fig. 5 shows, the driving spin-

dle has an adjustable extension on it, so that when short lead-

screws are being cut they may be set at any part of the bed
and the wear does not necessarily come all on one section of

the lead-screw and bed as would otherwise be the case. A
master screw, made by Pratt & Whitney especially for cutting

the working lead-screws, is attached to the back of the lathe

in such a way as to be easily geared to the spindle and it

drives the tool carriage from the back. When not in use, the

master screw is kept covered with sheet metal guards. Fig. 7

shows a section of the master screw in position, with some of

the metal guards removed.

Great care is taken to perfectly balance the driving cones,

and in order to get good results, the cones are machined both
inside and out. The boring-bar used to turn the inside of the

cones may be interesting and is shown in Fig. 8. The bar is

held in carriage bracket A, in which it may be set to any
position by loosening the cap-screws B. Bracket C is a guide

and steady-rest for the bar and it may be moved along the bed
and clamped in any position. This bracket has a cross-slide

which permits a cross movement of the carriage, and the bar
is not locked but is allowed to slide in the pillow-block. Pre-

PlS. I. Catalogue Piling
Case

Fig. 2. List of Employes givingr Occupations and
Names of Foremen

Figs. 3 and 4. Blueprint Roll-holder,
Closed and Open

tool builders in allied lines, Mr. Johnson has a very convenient

and complete catalogue filing case, Fig. 1, within easy reach of

his desk. A supplementary card index shown at the left is

also used in connection with the cabinet. Cases or glass

frames in which are placed lists of employes and their clock

numbers are shown in Fig. 2. The list is ruled into four col-

umns: The first column contains the name; the second, the

number; the third, the occupation; and the fourth, the name
of the foreman in whose department the man works. A feat-

ure of the list is that while the entries in the last three col-

umns are fixed, the names of the men may be easily changed,

as they are written on slips of cardboard and inserted so that

the name shows through a slot in the mat.

An exceedingly convenient and safe holder for rolls of

blue printing paper is shown in Figs. 3 and 4. A roll is

placed in the dark-box with the edge sticking out under the

metal strip and any amount may be pulled out and torn off

without exposing the rest. A view of the dark-box, open, is

shown in Fig. 4.

One of the very important points of a lathe is the accuracy

of the lead-screw, and Bradford lead-screws are guaranteed

Associate Editor of Machinery.

vious to boring, the cones are roughed off on the outside with

a gang of tools, as shown in Fig. 9.

The spacing steps for the change-gear lever are milled as

shown in Fig. 10, the end mill used having a special geared
extension head A, which makes it possible to reach the spots

to be milled without extending the shank of the mill so much
as to make it springy. The gear box is held in a fixture so
made that the box may be revolved on the axis of the gear
shaft in order to keep the milled surface of each spot radial.

The back of this fixture is shown in Fig. 11, B being the handle
that revolves the gear box, a graduated collar giving the

proper radius. In using this arrangement, the end mill is set

to the proper height above the table by means of the height
gage C. After the first spot is milled, the radial distance is

measured by turning the handle B a certain number of thou-

sandths, and the horizontal spacing is accomplished by using
the set of plugs D. on the cross-slide, as at E.

Circular T-sIots for compound rests are cut In a lathe fitted

with a turret, the slotting tools being set Into adjustable hold-

ers as shown in Fig. 12. An enlarged view of one of these
holders is shown in Fig. 13. The first circular slot is cut by
the tools A and B. Tool A is notched to break the chip, and
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FiK 5 One End of the Lead-acrew Lathe—Note Extension Driving Head Fig. G- View of Lead-screw Lathe Carimjit-

jlJMpil^!li 4

j^HR ^^^^^^^^^^^^^^^1

E^^^
HHmuIk

Fig. 7. Rear View of Lead-screw Lathe showing Master Lead-acrew Fig. 8. Equipment for Boring the Inside of Cone Pulleys

'

'""^ifflM:
1 '

n ^E_———"vtBHta^^^^Hk- ^^_^_ id t*
llW^^lt 1

*VItUTX^^BH Af4€^^£frl^^^

Fig. 9. Turning the Outside of a Cone Pulley with
Gang Tools

Fig, lO. Fixture. Extension Mill and Plugs used In Machining the Lever
Steps of Change-gear Box

Fig. 11. Another View of Change-gear Box Milling Fixture Fig. 12. Method
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Fig. 13. Detail View of Adjustable Tool-holder used for Cutting
Circular T-slots

Fig. 14. Fixture and Tools used for Drilling, Boring and Tapping
Apron Half-nuts

Fig, IS. Indexing Fixtures for Milling Bolt-heads Fig. 16. Gear-cutter Grinding Fixture

Fig. 17. Templets or Gages for Bed V's Fig. 18. Special Machine for Millmg Splines in Lead-screws

n^^^
'J

1B^^MJ*1
*^^.:..--

jm48 BLt ^-•T^3Ssi

«*^C \^^

^
HBf^L^S%

ISL
Fig. 19. Detail View showing Feeding Guide-rolls of Spline Miller Fig. 20 _^ Rear View of the Spline Miller
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tool B cuts out the ridge left by the notch. After the circular the preliminary operation of etching is the same. The meth-
slot has been cut to the right depth, the T is worked out by ods in use for making the black background are as follows:

two L-shaped cutters in another holder in the turret (similar
k n' k- i

to the one shown) which are fed in by moving the turret ^. . , , , . , , , ., . ,, , , , ,

,.. , ^, , , . , ,/v ,
The use of a black nickel deposit is the best method of

along the cross-slide, after which the turret is brought back , . i,, . , x,. ^ ^ , , » ™,°
^ ^ . , .^. ,^ ^, . , ^ , ^ 1.

producing a black color on the etched name plate. The solu-
and located in a central position by the aid of a latch pm. .. , ^«^» ,xi, • , ^ „

, ,„ , , , ,, tion does not affect any of the various kinds of resist used
Apron half-nuts are drilled, bored and tapped while held ,, ,.«,i ^,,,.,

. „. , , ,^ ... ^, ,.^ . .,,. and a large number of plates can be treated in the tank at
as shown m Fig. 14, after which they are split m a milling .. ^, , i- ,. , . ^ . .,. ,, , ,, ,one time. The solution that is used is the well known black-

^ ^
*'

, ,^ , J .,, J .,u , ,,, -,1 i,-i
nickel bath and is made as follows:

Squares on bolt heads are milled with straddle mills while

the bolts are held in the fixtures shown in Fig. 15, the spindle S^'hf-' •! T "

'u \
gallon

, njm i> 1 • 1 • J-'OUDiG-nlCKGl SHitS o OZ.
of which IS fitted with a draw-in collet. Two of the indexing Ammonium sulphocyanate 2 oz.
fixtures are used, one on each end of the table, so that work Zinc sulphate 1 oz.

may be removed and inserted in one while the cut is being -phe solution is used cold with a weak current. The best
taken on the work in the other. Large indexing plates with results are obtained when a current of about 1 volt tension is

twelve divisions are used, giving steadiness and accuracy and ^ged. If a greater voltage is used, the deposit will be
making them available for several classes of work. streaked and gray. It will also become gray if the solution

Fig. 16 shows the gear-cutter grinding attachment used in
jg jo^ ^p^j^ ^g g^^jj ^g ^^Q deposit is black, remove the

the shop, and Fig. 17 shows the gages or templets used on the pj^tes, rinse, dry and cut them to the desired sizes, after
Vs of the lathe beds. Gages A and B are of the half-V type, ^.^i^.^ j^ey should be lacquered immediately, in order to pre-
while C is a gage used to measure the height of a boss in re- ^gnf ^^^ brownish discoloration which forms on the surface of
lation to the position of the Vs. the deposit after standing some time. As previously men-
The long keyways or splines in lead-screws are cut in the tioned, black nickel is the most satisfactory black background

special machine shown in Fig. 18. Rollers A and B are for j^j. ^ug ^^^^^ pj^^gg j^ ^^^ ^e used on metals such as yel-
feeding; C is the cutter; D and E are pressure rollers that are j^^ brass, copper, bronze etc.
adjusted by the hand-wheels F and (?; H is a steady-rest for

the cutter and is also adjusted by a hand-wheel, stops being
Oxidized Acid Copper Deposit

provided at / and J; and K is the pipe which carries oil to
^n excellent method of producing a black background Is to

the cutter. The shaft being cut is kept from twisting as it
"'"st give the etched plate a deposit in an acid copper solu-

feeds along by a circular guide key L, Fig. 19, which fits the **«" ^nd then oxidize in liver of sulphur. The acid copper

milled keyway. Fig. 20 is a rear view showing the way the solution is made as follows:

feed rollers are drlvten. In this engraving M is the handle Water 1 gallon

used to feed in the cutter, the part y being graduated to show 9°?^^'^ sulphate 2 lbs.

, ,, „ ., , Sulphuric acid 1 oz. (fluid)
the depth of the cut.

* * * The etched plate is allowed to remain in the solution until a

ETCHING BRASS NAME PLATES HAVING ^°°^ copper deposit is produced on the background. This

BLACK BACKGROUNDS takes from 15 to 20 minutes, when a current with a tension of

about 1 to 2 volts is used. The deposit gives a red and matt
The etching of brass name plates is a process of recent , rr^u i » t, u .., i .. • j i^ ^ ^ surface. The plate should then bo removed, rinsed and oxi-

years which has succeeded in driving out the cast bronze or ,. ^ j- ^ i • *, » n i »
•' ° dized immediately in the following solution:
brass name plates to a great extent, on account of its cheap-

ness. The etched plate can also be used in many cases where , . V " ',\. „ 6" "
Liver of sulphur 2 oz.

a cast plate would not do. The ordinary etched brass name
, ^ „ „j •„ .5 „j K„ f,- fl„t A u„v.„A This liver of sulphur solution should be used cold, and it

plate as now made, is produced by coating a flat and polished
, , „ , ... ., . , c v.- u * J 11, A will not act upon the resist. It is used as a dip and not with

sheet of brass with a thm layer of bichromated albumen, and ' '

I, „ „„ -t i ii. i„i,* * „ *„„, „,;„, f„„ ,.„,!„- „ „i„„„ the current. A minute or two is required to produce the do-
by exposing it to the light for a few minutes under a glass '

negative upon which are a number of the desired name plate ^'^'^ '^°'°'-' ^^^"^ ^^"^ P'^^*' s^°""i ^^ ""^^"^ ^""^ ^''^'^- ^ht^

designs. The brass plate is then developed, which removes ^°'°'- '^ ^ ^°°^ ^^^^^ ^""^ ^« ^•^^ '^"PP^'" '^^P"^*' '^ "'^" °'

., ,, . J, i ii. , 1.4. , 4.V. i . » J u "dead," it is quite pleasing for many classes of work,
the albumen not exposed to the light (or that protected by .

i i o j

the black portions of the negative) and leaves the brass Ammonia Black

free to be etched. The etching solution will not attack the The ammonia black (so-called) is produced by oxidizing the

parts protected by the albumen (or "resist," as it is called). name plates in a solution of copper carbonate in ammonia
Another way is to transfer a design to the brass from a mas- water. It is used as a dip, and it is not as easily done as the

ter plate, or to use other materials, as for example, asphalt, other methods previously mentioned. It must be done in a

for the resist. The ultimate effect in all cases is the same. warm solution in order to obtain a good color and this is apt

The etching is done by means of a solution of perchlorate to attack some resists; in fact, not all resists will stand it.

of iron or by making the anode in an acid copper solution. To use this method the following solution is made up:

When the required depth has been obtained, the sheet contain- Water 1 gallon

ing the number of name plates thus etched is washed, and. Strong ammonia water 1 gallon

without removing the resist, it is treated in some manner to Copper carbonate an excess

produce a black background. When this has been done, the re- By the word "excess" is meant that as much copper car-

sist is removed and the sheet is cut up to produce the in- bonate should be dissolved in the solution as can be taken up,

dividual plates, after which each plate is lacquered and is and yet have a slight amount remain undissolved. Unless

then ready to be sent to the customer. there is a slight amount undissolved, the dip will not work

After the brass plate containing the name plates has been well. The solution then has a blue color with a green sedi-

etched the resist is allowed to remain on it. If the etched ment in it.

surface is tarnished, as it usually is when standing in the air In order to produce the black on the plates, they are dipped

after etching and drying, a solution made of 2 parts of water into it while warm. It has been found that while the solution

and 1 part of muriatic acid is spread over the surface which will produce a color on the plates when cold, it is not uniform

will immediately remove any stains and leave the etched sur- or black, but slightly brown, although it may be used for

face clean and uniform. The plate should then be rinsed, but some classes of work. The solution will begin to work well

not dried, and the operation of producing the background when a temperature of about 120 degrees F. is obtained. It

should begin immediately. If allowed to dry stains will again works better and more rapidly, of course, when a higher tern-

appear, perature is employed, about 160 or 170 degrees F. generally

Producing- a Black Background giving good results. This heat, however, is apt to melt the re-

Three methods are in use for producing a black background sist and a lower one is recommended. The dip is used in an

on etched brass name plates; but whatever method Is used, earthenware jar surrounded with warm water.

—

Brass World.
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A SYSTEMATIC SCRAP-BOOK
By R. E. ASHLEY-

A pile of technical publications, each one preserved because

of perhaps but one article, and that only half a column in

length, drawers and boxes full of clippings, blueprints, draw-

ings, sketches, leaves and tables from old text-books and cat-

alogues—this was the state of affairs which the writer found

after some fifteen years in the engineering profession. This,

also. Is the condition of the accumulations of information and
reference matter of hundreds of other engineers, and men of

Fig. 1. Scrap-book for Holding Clippings

similar professions. Almost any one knows what it means to

look for a particular reference, article, or information pertain-

ing to a certain subject, among such a conglomerate mass of

scraps. One can hardly pick up a technical publication without

finding therein some article pertaining to his particular

branch of the profession, or to a branch so closely allied that

in an ordinary scrap-book, but this has never proved satis-

factory, and in most cases is abandoned after a short trial.

One of the former greatest objections to this method of keep-

ing a scrap-book, was the inability to keep it properly in-

dexed. Usually a book of considerable size was emplnycd, and

it was impossible to index the book in a satisfactory manner
until the book was full. This meant that it might be two or

three years that the scrap-book would have to be used without

an index, making it necessary to look through it from begin-

ning to end until the clipping or article sought was found.

Those who tried to index the book as they went along, soon

gave up in despair for

they found that no mat-

ter how carefully and

systematically they start-

ed out, sooner or later

they found it necessary

to index an article where

not enough space had

been left to enter the

subject in its proper

place. This meant that

the Index of any particu-

lar scrap-book soon be-

came little more than a

list of the clippings con-

tained in it, and that it

was nearly as easy to

look through the book in

the first place as it was

to attempt to find the re-

quired articles in the in-

dex. Another objection

to the scrap-books was

that they were seldom large enough to accommodate articles

which included several pages from large-sized publications.

The development of the loose leaf systems—books that can

be made any size, both as to page and thickness—and the card

index system, each with its unlimited expansibility, now make
it possible for an engineer to take care of his clippings and

Pig, 2. Scrap-book for Holding Drawings, Pi-lnts and Sketches

he feels the article is worth saving, and straightway proceeds

to cut it out and lay it away in a bos or drawer with years'

accumulations of like scraps. Every engineer the writer has

come in contact with has recognized the importance, yes, one

might say, the necessity of saving those articles and papers

which come to him from various sources.

The question of how to care for these scraps, arrange them
in some systematic order, and index them so that any article

or reference can readily be found when wanted, has always

been a perplexing one. A great many have tried pasting them

• Address : 25S Sanford St., Muskegon, Mich.

miscellaneous information where it would not have been pos-

sible before the advent of these systems. The writer has re-

cently completed the work of compiling, classifying and in-

dexing his "scrap file," and it has proved so satisfactory that

this article is written in the hope that it may help some one

who is experiencing the same trouble and annoyance that the

writer did before employing the methods about to be de-

scribed.

In looking about for the most convenient forms and those

that would be most likely to prove satisfactory and fulfill all

conditions, the writer found it necessary to recognize the fact
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that before the "scrap file" could be satisfactorily taken care

of, it must be divided into three classes:

1. That consisting of clippings which could be pasted in

a book without altering them in any way.

2. That consisting of drawings, prints and sketches, which,
because of their size, would be too bulky to put in a book
with the clippings.

3. That which came to him in such a form that it had to
be transposed or worked over before being applicable to his
line of work; also that obtained in the solution of his daily
problems.

To take care of the fiist class the writer ordered a 16 x 13

inch loose leaf flexible-covered binder, and a number of blank

white sheets of heavy bond paper. On these sheets the arti-

cles were pasted in the most convenient manner, care being

taken to so arrange them that the entire page could be utilized.

Those articles which were printed on one side of the paper
only, were trimmed and pasted in columns corresponding to

Fig. 3. Scrap-book for Holding Revised Matter and Solutions of Daily Problezna

the regular arrangement of a two or three column page. To

do this it was often necessary to divide the article, cutting

between the lines of printing as might be necessary to fill out

the columns in the scrap-book. Lengthy articles which con-

sisted of several pages of a publication were pasted on one

edge only, so that both sides of the clipping would be ac-

cessible. In the case of such articles, either an entire leaf

was utilized, or else one article would be pasted at the top of

one page and another at the bottom on the opposite side of the

leaf, in this manner building the book up evenly. Necessary

fillers, of the same material as the pages, but only one inch

wide, were employed in the binding to build to the thickness

of the pages. No attempt was made to arrange different ar-

ticles pertaining to the same subject on the same or adjacent

pages, the size of the article being the only factor determining

its position in the book. With a little planning it was found

possible to arrange the articles in a neat manner and with

little or no loss of space. Fig. 1 shows the loose leaf scrap-

book in which articles of the first class are kept. On the

right-hand page are shown articles pasted fully on the sheet,

while the left-hand page shows the longer articles, each com-

prising several pages of a publication, the pages being pasted

on one edge, leaving both sides available.

To take care of the second class, a cover the same as above

described was used. The manufacturers of the covers fur-

nished binding strips consisting of two pieces of cloth IVz

inch, wide, having a paper filler 1 inch wide, all being flush

on the back edge. The inside of both pieces of the cloth, on

the inner edge, was gummed so that by moistening it the

edge of a print or drawing could be inserted and secured to the

binder. The sheets were then folded to exactly 16 x 13 inches,

the book in this manner being built up as true as any loose

leaf book. The binder in this case served as a filler. Fig. 2

shows the loose leaf book for taking care of Class 2 and illus-

trates how well it is adapted to hold any sized drawing.

For the third class two flexible loose leaf covers were used,

one 1V2 X 4% inches and the other 9x6 inches. Leaves for

both books were procured from a local printer with the border

lines printed on both sides. This saved ruling them by hand,

and was a help in squaring work on the page. The small

book was used for preserving tables, formulas, etc., collected

from various sources or worked out by the writer in the exe-

cution of his regular duties, and the volume is intended to

become a pocket- or hand-book which every engineer should

compile for himself, containing that information most often

used by him, and arranged with special adaptation to his own
particular line of work. The larger book was used for pre-

serving the more extensive computations, forming complete

records of the calculations, step by step, of the design of a

machine, or for instance a frame mill building as the illustra-

tion shows. The work in both books, thus far, has been put

in by hand, although a typewriter could easily be used as each

sheet is completed before

being put into the book,

after which the pages are

given their proper number.

A thin strong paper is

used which will take ink

readily, stand erasing, and

from which, when India

ink is used, blueprints can

be made where but one

side of the leaf has been

used. Fig. 3 shows the

two books in which infor-

mation in Class 3 is en-

ti-red.

The leaves for the dif-

ferent books were ob-

tained, and then cut to

size. Holes were then

punched to the proper

gage by a tool purchased

lor that purpose, and

which can be obtained

from any manufacturer

of loose leaf outfits. This method of binding proved to be so

easy and satisfactory, that it occurred to the writer that he

might become his own book binder. He had the numbers of

a technical magazine covering several years, which were

scheduled to be bound, some time in the future, in the usual

manner. Instead of binding, however, several stiff loose leaf

binders of the correct size were ordered, the magazines taken

apart, advertising matter discarded, and the balance punched

and filed in the binder according to volume and page number.

Each magazine as soon as received, read, and indexed is

punched and put in the binder. In this way there are no

loose numbers lying about—each one being in its place. The

covers are bound in black leather, the name of the publication

appears on the back in gold, and the covers as they stand in

the case have every appearance of being so many volumes of

a standard set of books. Each binder has a minimum ca-

pacity of two years, and a maximum of four. The cost per

volume is considerably less than if bound in the usual solid

form.

In compiling the index much time was spent at first, in con-

sidering just what would be required to make it complete and

yet simple, so that the keeping up to date would not become

burdensome. It was realized that the success and practicabil-

ity of the index depended largely upon the subjects, and sub-

headings into which it should be divided, and the extent to

which the sub-headings should be carried was a question.

However, as it afterwards proved, this matter worked itself

out satisfactorily as the index was built up. The subjects

chosen under which the index was divided were: manufac-

tures, materials, machinery, boilers and accessories, fuel,

hoisting machinery, laying-out problems, pneumatic, engines,

structural, tanks, towers, pipe, electrical and miscellaneous.

The subject machinery has twenty-six sub-headings such as

stresses, shafts, couplings, flywheels, etc.; boileis and acces-

sories has twenty-one. such as water-tube, fire-tube, vertical, in-
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ternal fired, feed water, furnace, joints, draft, etc.; and all

Other subjects have sub-headings, the number depending upon
the importance of the subject and the extent to which they

•would simplify the inde.x. In addition, each subject has its

alphabetical index for miscellaneous articles which would not

come under any of the sub-headings.

The regular 3x5 inch index card was used, and filed in

a t.\ o-drawer cabinet. Each subject has its distinctive color

as far as possible, and where it is necessary to use the same
color of card for two subjects, they are so widely separated

that there is no danger of confusion. Each card, besides hav-

ing its identifying color, has the subject written at the top, so

that should the index become "pied" (such a condition is not

an impossibility I it would be possible, even for a stranger, to

replace each in its proper place.

Each book containing information has its number placed

on the inside of each cover, and the index card refers one to

book number and page. For instance if the writer were de-

signing a special boiler, and because of certain limitations

found It necessary to make the grate surface as small as pos-

sible, and desired to learn what various authors had to say on

the matter, he would look under the sub-heading "furnaces"

of "boilers and accessories," and on the card would find

"Ratio—heating surface to grate surface 4-17, 7-39, 2-104, 10-43,"

which would mean that one article would be found in book
number 4 page 17, another in book 7 page 39, etc.

The Index at present contains nearly 2000 cards and so com-

pletely has it been carried out, that if necessary to look up

information on any subject, and such information is contained

in any of the loose leaf books above described, text-books,

hand-books, bound volumes of magazines or catalogues owned
by the writer, references can be found in a moment's time in

the index, which will direct one to the several page numbers
of the different books where such information is to be found.

On several cards at the front of the index is given the number
assigned to each book, and opposite a description of such book,

consisting of the title, author, and volume number (should it

be one of a set of books), these cards serving as a key to the

index.

It may occur to the reader that the keeping of the scrap-

book and index would involve too much time and labor—more
than the average engineer could devote to it—but this is not

the case. It must be borne in mind that only those articles

are preserved and indexed that are valuable, and as a type-

writer is used in writing the index cards, one or two evenings

a month has been found sufficient to keep the "scrap file" in

shape.
* * *

FLUX FOR COPPER AND BRASS

In melting copper for producing brass or bronze there is no

flux better than common salt. Its value lies in the fact that it

possesses the property of reducing any oxide of copper which
may form during the melting. It has been used for years in

the brass industry and the memory of the "oldest inhab-

itant" falls to Indicate the date of its inception. About a

handful of salt is used and is preferably put in the crucible

after the copper has begun to melt. If introduced with the

copper, it melts before it and is apt to volatilize and waste.

The action on the crucible is also greater. Too much salt

produces a liquid that is apt to penetrate the crucible like

fluor-spar, although not as violently or as rapidly. The
amount of salt previously given is used for a pot of metal

holding about 150 pounds. The quantity need not be exact, as

a variation either way does no harm as long as a sufficient

quantity is used to do the work. Common salt is almost uni-

versally and exclusively employed as the flux in brass melt-

ing. The brass rolling mills in the Naugatuck Valley, Con-

necticut, and elsewhere as well, all use it, and one large com-

pany uses approximately half a ton a day. It is the universal

and only flux used in making brass for rolling. It seems

to give all that is desired and has the distinct advantage of

being cheap. Any kind of salt will answer the purpose, a

pure material being unnecessary.

—

Edwin S. Sperry in paper

read before the American Brass Founders' Associatioti con-

vention.

INTERNAL CUTTING TOOLS—

3

PRACTICE FOR THE BROWN &, SHARPE AUTOMATIC
SCREW MACHINE

By DOUGI^S T. HAMILTON-

In this, the concluding article on the subject of internal

cutting tools, recessing tools and recessing operations will be

described. The practice given herein can be taken as stand-

ard and when used with discretion satisfactory results will be

obtained. The speeds and feeds, of course, are liable to

some variation on account of the conditions which govern

them, but the feeds given herein are not exceedingly high

and can be used to advantage in the majority of cases.

Three different types of recessing tool holders, commonly
called swing tools, are described, but it will, of course, be

seen that with slight modifications, tool-holders of the de-

scription given can he used for various classes of work. Three

types of recessing tools are also shown. These are suited

for three different conditions, namely, for chamfering and re-

cessing operations, and for special conditions—that is, the

third tool is used when the hole in the work is so small, as not

to permit the use of either of the other tools. Explicit in-

structions are also given for laying out cams for chamfering

and recessing operations.

Recessing and Recessing Tools

When it is necessary to chamfer a hole in each end of a

piece, a recessing or so-called "internal" chamfering tool is

used, which eliminates a second operation. A recessing tool

which works on the same principle as an ordinary boring-tool

is used for chambering or relieving a hole in the center, that

is, just leaving a bearing surface at each end. The recessing

or chamfering operation should always precede the reaming

operation, so that all burrs thrown into the hole by the re-

cessing tool will be removed by the reamer. A recessing or

chamfering tool should be operated from the front cross-slide

wherever possible, for the following reasons: In the first

place it is generally more convenient to make the necessary

adjustments; in the second place turning the tool upside

down allows the chips to drop to the bottom of the hole where

they are easily removed, thus allowing the tool to work with

less obstruction; and in the third place, the forming is usually

done from the front cross-slide, thus requiring the use of the

rising block. This, the latter, is removed for the substitution

of a special rising block which has a cam attached, used for

operating the recessing tool holders. It is, therefore, obvious

that this is generally the correct place from which to operate

the recessing tool holder.

If, on the other hand, the recessing tool holder is operated

from the rear cross-slide, the recessing will either have to be

done when the spindle is running backwards or else it will

be necessary to make a special circular tool holder, in which

the distance from the hole through which the screw is inserted

to hold the circular tool, to the top face of the cross-slide is

of a less height than that ordinarily used on the rear cross-

slide.

In cutting the finished piece from the bar after recessing,

the feed should be decreased on the cut-off tool, so that the

piece will be severed without leaving a burr where the two

cuts meet. Decreasing the feed from 0.001 to 0.0005 inch

per revolution is generally found sufficient.

At A Fig. 16 is shown a recessing tool which is used for

chamfering, and at B is shown a tool which is used for cham-

bering. This latter tool removes the superfluous material in

a similar manner to an ordinary boring-tool.

The chamfering tool shown at A is not backed off, as it is

smaller in diameter than the hole in the work, which gives it

sufficient periphery clearance on the sides. For brass work,

the cutting edge is cut on the center as shown and sometimes

below the center when less clearance is necessary, as show^n

by the dotted line a, but for steel work it is cut above the

center a distance equal to 0.10 of the diameter and given a top

rake. The included angle of the cutting edge jS is made as

required, the angle usually being about 90 degrees.

• Associate Editor of M.ichineky.
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The recessing or boring tool stiown at B has its sides cut

helically, giving a clearance angle of from 5 to 8 degrees

which Is found satisfactory for ordinary work. For brass

work this tool is also cut on the center and below, as shown
by the dotted line 6, and for steel work the same as for cham-
fering tool A.

Where the hole in the work is of such a diameter, that a

tool made similar to those shown at A and B would be too

slender to do efficient work, one similar to that shown at ('

and D can be used. The diameter of the cutting end of this

tool need only be about from 0.008 to 0.012 inch smaller than

the hole. The distance a should be about 0.015 inch greater

than the depth of the recess, and 6. of course will equal —

.

2

The amount c that the cutting edge is cut below the center,

should be enough to give the tool sufficient negative rake for

brass, but for steel it should be cut 0.10 times the diameter

above the center.

A good method of making this tool is as follows: Take a

piece of drill rod of a diameter equal to the diameter of the

^hank required and insert it in a draw-in chuck held in a

bench or other suitable lathe. Turn down the body of the

tool equal to the diameter required, then remove the tool

from the chuck replacing it with a narrow strip of sheet steel

or brass alongside of it, the thickness of which will equal the

dimension & Fig. 16. When the tool has been tightened in

the chuck, light cuts can be taken until the desired amount
of material is removed.

When' the tool has been turned eccentric, as shown at C.

a small groove is milled in it as shown at D. and the tool

backed off for clearance. It is then hardened and drawn very

carefully in oil.

If the amount of eccentricity required on the tool is such

that the tool could not be held firmly in the chuck with a

piece of sheet steel inserted alongside of it, a bushing should

be made with the hole eccentric to the outside diameter, an

amount equal to the amount of eccentricity required on the

tool.

Chamfering and recessing tools should be made slightly

smaller than the diameter of the drilled hole and the bodv

<

\

Machifieri/.X. Y.

Fig. 16. Various Types of Recessing Tools

should never be longer than is really necessary to clear the

work, allow the chips to pass out and the oil to penetrate to

the cutting edge. For general conditions the following pro-

portions for chamfering and recessing tools will be found sat-

isfactory.

Proportions for Chamfering Tools (For Notation see Fig-. 17)

Where A= diameter of hole before reaming or diameter

of drill,

B = diameter of chamfering tool= A — 0.025 to

0.030 inch,

C= diameter of chamfered hole,

D= length of work or distance that tool projects in

from the face of the work,

E= length of body of tool= 1.25 D,

f= diameter of body of tool=B— (2H— 0.025 to

0.030 inch) (when included angle= 90 de-

grees),

G= width of blade= 0.25 B = 2H.
7= diameter of shank and is as follows:

When A =. from Vg to % inch 7= 14 inch.

A = from Vi to V2 inch 7= % inch.

A = from V2 to % inch 7=1 inch.

ff= total length of tool and is as follows:

When 7^14 inch /i:= B+ % inch.

Fig. 17

Fig. 18

Fig. 19

CUT-OFF TOOL

CHAMFERING TOOL

RECESSING TOOL

F-»i
*^Machineri/,S. 1'

Figs. 17, 18 and 19. Diagrams Illustratirg Method of Determtnlng Proportions
for Chamfering and Recessing Tools

7=% inch fi'= £ + l'/4 inch.

1= 1 Inch K= E -f 1>4 inch.

Proportions for Recessing Tools (For Notation see Flgf. 18)

Where A = diameter of hole before reaming or diameter of

drill,

B= diameter of recessing tool=:4 — 0.025 to 0.030

inch,

C= diameter of recessed hole,

7)=: distance in from face of work to extreme

depth of recessed hole,

£= length of body of tool= 1.25 7),

F=: diameter of body of tool = B— (C— B),

G= width of blade= 0.20 B.

J?= diameter of shank and is as follows:

When A is from % to 'i inch 77= 14 inch.

A is from 14 to V- inch 77^% inch.

A is from % to % inch 77= 1 inch.

7=: total length of tool and is as follows:

When H—Vi inch 7= B+ % inch.

H=% inch I= E + 1V4: inch.

H— 1 inch 7= 7: + 1% lach.

Proportions for Tools Used In Recessing Holes of Small
Diameter (For Notation see Fig. 19)

niiere A =: diameter of hole before reaming or diameter of

drill,

B = depth of recess,

C^ diameter of cutting portion of recessing tool,

7)= diameter of eccentric body of tool^B + from

0.010 to 0.020 inch,

E= distance in from face of work to extreme depth

of recessed hole,

7'= length of body of tool = 1.20 7;,

G= width of blade= 0.20 B,

£= diameter of shank of tool and is the same as

previously given for the other tools shown

in Figs. IS and 19.

7= total length of tool and is as follows:

When H is % inch 7= T' -f % inch.

B is % inch 7= F-t-l% inch.

77 is 1 inch 7= 7" -j- 1% Inch.

It will be noted that the lengths of the bodies 7; and F
on chamfering and recessing tools will be governed to a con-
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siderable extent by the character of the holder used, and the

relative positions ot the cross-slide tools during the recessing

operation and also the depth of recessed hole required. Usu-
ally the proportions given will be found satisfactory for gen-

eral work.
Recessing Tool Holders

In Fig. 20 is shown a recessing tool holder which is com-
monly called a swing tool. The swinging member .4 of this

holder is held to the body B by a stud and screw o. TTie

pin 6 held in the swinging member is kept tight up against

the end of the set-screw c by means ot a small coiled spring,

not shown, which is held in the member B. The set-screw

c is also used for bringing the tool concentric with the hole in

the work. The set-screw d holds the recessing tool in the

swinging holder. To operate this tool, the ordinary rising

block which is used under the circular tool holder is removed,
and the block shown to the right in the illustration is sub-

stituted in its place. This block is only for straight work, the

cam E being adjusted longitudinally in a slot in plate C.

The rising block shown in Fig. 21 is made adjustable for

taper work. Here it can be seen that the plate C has a longi-

tudinal groove c cut in it in which the adjusting arm D can

be adjusted in or out, as desired. When the desired position

is obtained it is clamped by means of the screws d. On this

adjustable plate D is fastened a swinging plate which rotates

on the small pin c and is adjusted by the set-screw /. AVhen
this plate is set in the desired position it is locked by means
of the screw g. This rising block can be used for a variety ot

Fig. 20. B. & S. Swing Tool-holder and Rising Bloclc for Operating it

work, as the setting and shape of the plate E will determine

the shape produced on the work.

When it is essential to have a hole in the work concentric

with the external diameter, a block as shown in Fig. 21 can

be used in conjunction with the recessing or swinging tool

holder shown in Fig. 20, the operation of truing the hole being

similar to boring a hole in an ordinary lathe. For this class

of work, of course, it is usually necessary to take only one

cut, so that complicated cams are avoided, but, of course,

this is only general and the work in hand will decide whether

it would be advisable to take one or more cuts.

Returning to the swinging tool holder shown in Fig. 20,

the set-screw / is also used as adjustment for bringing the

recessing tool concentric with the hole in the work. A small

clamping nut g is provided for locking it, when in the de-

sired position. The size of the hole h in the holders for the

various machines is as follows:

For the No. 00 machine, ?i = 3/16 inch,

No. machine, li= Vi inch,

No. 2 machine, /( =: V2 inch.

In Fig. 22 is shown another design of recessing tool holder

which will sometimes be found very convenient. In the

tool-holder shown the swinging member A is held to the body
of the tool-holder B by means of the screw C. The body of

this screw which passes into the holder B is turned eccentric

to that part of the screw which works in the swinging mem-
ber A. A detail of this screw C used in a holder for a No. 00

machine, is shown to the right in the illustration. It can be

seen that a slight adjustment is given with this screw, so

that the recessing tool can be located concentric to the hole
In the work. This is found to be a very practicable addition
in some cases, especially where the hole in the work is ex-

tremely small, not allowing the difference between the external
diameter of the recessing tool and that of the hole to be very
great. This screw also provides for any inaccuracy in the

-^-1- lE Â
Miicltitit^ri/.y. Y.

Fig. 21. Standard Rising Block used for Operating Swing Tools

making of the holder, as it is usually found a difficult proposi-

tion to get these tool-holders to line up exactly concentric.

The construction of this holder is somewhat different to

that shown in Fig. 20, especially in the method of holding A
to the member B. A shoulder-screw E is tapped into part B
and is made a loose fit in the swinging part A, the latter

having an elongated hole to allow the holder to swing. The
head of the screw E allows the swinging part ofs'the holder

to slide easily underneath it. Tills holder has an adjustable

stop F so that once the holder is set it will be brought into

the exact position after having recessed one hole. The set-

screw or stop F which bears against the body of the screw E
is locked by means of a nut. G is the screw against which
the operating cam attached to the rising block bears. This
screw also has a shoulder which the small coiled spring oper-

ates, thus keeping the screw F held in the swinging member
A up against the screw E. Split bushings are used for hold-

Fig. 22. Another Type of Swing or Recessing Tool Holder

ing the recessing tools in this holder. This too! can be made
very accurately and can be used for fine ana delicate work.

Performing Facing Operations with Swing Tools

Swing tools are not only used for recessing and chamfering

operations, but can also be used for straight, taper, Irregular

turning operations, and when necessary may be used for

facing.

It is sometimes found necessary to cup out a piece of work
which leaves a very thin wall. Now, if the ordinary facing

tool were used in the turret, the cutting pressure would force

this thin wall back, and as soon as the pressure was re-

moved it would spring back again to its normal position, or

nearly so, thus making it difficult to produce a perfectly

square face in the work. For this class of work a swing tool

as shown in Fig. 23 is found advisable. In use the facing

too! C shown in the holder is brought up, of course, until the

cutting edge is in line with the center of the work. When it

is in this position it is fed a slight amount into the work
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equal to the depth of the cut to be taken. Then the cross-

slide advances, forcing the tool forward which turns the face

similar to an ordinary facing operation in the lathe. If one

cut is not sufficient to true up the face, of course a second

cut can be easily taken. This method of turning will be

found satisfactory when all others fail. This swing tool is con-

structed somewhat similarly to those previously described

with a slight modification, of course, to suit the requirements.

The turning tool C is made from a square section of either

carbon or high-speed steel and is adjusted by means of the

two set-screws A. The turning tool rests on the small pin B
which acts as a fulcrum. By means of this pin and the two

Fig. 23. Swmg Tool uaed for Facing Operations

set-screws the tool can be set to the correct height, so that the

objectionable teats can be removed with ease.

When making a cup-shaped piece of work similar to that

shown in Fig. 24, usually the best procedure to follow. Is to

first drill, rough counterbore and form all at the same time.

A rough counterbore can be used similar to that shown at B,

TABLE VI. FEEDS FOR PACING TOOLS MADE FROM HIGH-SPlSED
AND CARBON STEEL

(For Notation see Fig. 2-1)

0.(IO2-inch Chip 1

Value of C
Brass Rod,
Feed per
Revolution

Machine Steel,
Feed per
Revolution

Tool Steel,
Feed per
Revolution

12.0
11.0
10.0
9.0
8.0

0.0008
0.0010
0.0020
0.0030
0.0040

0.0007
0.0009
0.0015
0.0035
0.0030

. 0005
0.0007
O.dOlO
0.0015
0.0020

0.005-inch Chip

7.0
0.5
6.0
5.5
5.0

0.0040
0.0050
0.0055
0.0060
0.0070

0.0030
0.0038

. 0040
0.0045
0.0050

0.0020
0.0023
0.0025
0.0028
O.OC30

0.010-inch Chip

4.5
4.0
3.5
3.0

. 0048
0.0050
0.0C55
0.0060

O.OC30
O.U034
0.0037
0.0040

0.0030
0.0034
0.0037
0.0040

Fig. 13 in the preceding installment of this article. Following

the counterboring operation, a swing tool similar to that

shown in Fig. 23 is used to square up the inside face which
has become slightly concave, due to the heat generated be-

tween the side of the form tool and the work causing the

work to spring away from the tool.

If it is necessary to have the back face of the piece square

as well as the inside face, a revolving support can be used

in the turret, following the rough counterboring operation or

the first facing operation, as the case may be; preferably it

should follow the facing operation. This support is used in

conjunction with a shaving tool carried on either cross-slide,

as may be necessary, and is brought up against the inside face

of the work. The shaving tool is then fed across the back

face of the work, taking a light shaving cut. If necessary it

can also take a light cut off the shank, if it is desired to hold

the diameter closer than 0.0015 inch. Care should be taken

to have the spindle adjusted so that there is no end play, and
to have the dwell on the cam uniform, because if the lobe

for the revolving support is not uniform but has slight

rises on it, it will produce

an uneven finish on the

back face of the work, thus

defeating the object of the

shaving operation.

When the wall is very

thin, that is when the dis-

tance B equals about ten

times the dimension' A, two

facing cuts should be taken.

It is also preferable when
performing facing opera-

Fig. 24. Diagram giving Notation uaed
tions of this character to in the Derivation of Feeds for Facing

., . . , r Operations
operate the swing tool from

the front cross-slide and start the cut from the center of the

work out to the full diameter.

Operating the swing tool from the front cross-slide permits

the tool to be turned upside down (when the spindle is run-

ning forwara) thus allowing the chips to be removed easily.

Moreover when high periphery velocities are used on steel it

is generally practicable to have the swing tool operated from

the rear cross-slide or else run the spindle backward, so that

a good supply of oil can reach the cutting edge of the tool.

Feeds for Facing Operations

The feeds and depths of chip for facing operations are given

in Table VI. The values of C in the first column equal B di-

Xuchinery,y. Y,

WORK

RECESSING TOOL

'•— f— c-

POINT OF APPUCATION OF CAM

Machinery, S. Y.

Fig. 25. Diagram for Finding Rise on Cross-slide Cam for Recessing
and Chamfering Operations

vided by A (see Fig. 24).

0.25 inch.

For example, assume that B=
0.250

Then when 4 = 0.025 inch, C= =10, or in
0.0250

other words B= 10 times A.

It will be noted that the feeds given are approximately the

same for brass rod and machine steel. This has been found

satisfactory, as the resistance to the cutting pressure and the

bending moment of the work approximately equals one an-

other in cases of the materials mentioned. When the dis-

tance B is greater than 12 times A the form tool, or other

means of supporting the thin wall against the pressure of the

cut should be provided. Where the form tool is used for this

purpose it should be made perfectly straight, that is, without

side clearance, and it should be ground and lapped. In opera-

tion the form tool is dropped back from the shank E of the

work to a distance about 0.010 inch anti allowed to dwell in

this position until the facing operation is completed. Care

should be taken to have no end play in the spindle bearing

when work of this description is being performed. A copious

supply of good lard oil should also be supplied to the tools.

The feeds under these conditions can sometimes exceed those

given in Table VI, depending of course, upon the various ma-

terials being worked, depth of cut and the ratio of B to A.

Rise on Cross-slide Cam for Recessing and Chamfering

When using the recessing holders previously described it

is obvious that the rise on the cam will be greater than the

distance which the tool is fed into the work. To illustrate the

method of finding the rise on the cam refer to Fig. 25. where
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A ^distance from center of the fulcrum to center of the

recessing tool,

i?^ distance from center of fulcrum to point of application

of cam or center of screw / (see Fig. 20),

C= diameter of recessing tool,

D=: diameter of drilled hole in the work,

£7 ^diameter of recessed hole,

E~C
;= travel of the recessing tool= ,

2

R= rise on the cam,

then h' : r : : B : A. To illustrate this more clearly we will

take a practical example. Let r equal 0.040 inch, B equal

0.040 X 214

214 inches, A equal IVs inch; then H equals =
1%

O.OSO inch.

Care should be taken in setting the recessing tool to have it

exactly in the center of the hole so that it will not strike the

side when being forced into or backed out of the work.

Cam Lever Templets for Laying out Cams

In Pig. 26 are shown the cam lever templets for the Nos. 00,

0, 1 and 2 Brown & Sharpe automatic screw machines. These

templets are used for laying out cams when it is necessary to

have the starting or finishing points of the lobes on the cross-

slide and lead cams In a certain definite relation to each other.

In operation these templets are used as follows: The cen-

ter A as designated, is pivoted on the center of the cam by a

pin or other pointed instrument which is inserted in the cen-

ter hole provided in the lever. The main body of the templet

B can then be rotated in any desired position so that the rolls

of the cam levers can be set in their respective relations to

each other. In this way the starting or finishing points of

the lead and cross-slide cam lobes can very easily be obtained.

These cam lever templets are made from sheet celluloid,

thus making them transparent so that any marks placed on

the drawing can easily be detected, such as the location of

the roll, whether on the top of the lobe, on the rise of the

lobe or on the drop of it. The templets are manufactured by

CENTER OF FULCRUM
OF CMOSS-SLIDE

CAM lE^ER

- CENTER OF FULCRUM
OF LEAD CAM LEVER

CAM LEVER TEMPLETS
FOR N0S.li2.B.4S.AUT0.S.r^

CAM LEVER TEMPLETS
FOR NO.O.C.AS.AUTO.S.M.

CAM LEVER TEMPLETS
FOR NO.00.B.\S.AUTO.S.M.

Fig. 26. Nos. CO. O. 1 and 2. B. & S. Automatic Screw Machine Cam Lever
Templets for Finding the Starting and Finishing Points of the Lobes for the
Cross-slide and Lead Cams

the Brown & Sharpe Mfg. Co., Providence, R. I., and may be

purchased from them.

Method of Laying out Cams for Chamfering

In Fig. 27 is shown a method for finding the starting and

finishing points on the lobes of the cross slide and lead cams

for chamfering. These points can very easily be obtained by

means of the cam lever templets shown in Fig. 26. As was

previously explained in regard to these templets the center

A (see Fig. 26) is pivoted on the center oi the cam.

There are two methods used in laying out a set of cams

when it is necessary to obtain clearances or definite starting

points foT the lead and cross-slide lobes. The first one is to

obtain a rough estimate of the total number of revolutions

required to complete one piece, after which the revolutions

are transferred into hundredths, and the location of the lobes

laid out on the cam circles. Then the rises and drops are

constructed and the amount of clearance obtained by the cam
lever templets. This method usually requires considerable

experience in this line of work, as an extra amount of work
is necessary if sufficient clearance has not been allowed when
making the rough estimate.

Another method and one which the writer considers su-

perior to that given is to first find the rise on the cross-slide

cam for chamfering (see Pig. 25). Then make a diagram as

shown in Fig. 27. Circles should then be drawn represent-

ing the largest diameter of the lead cam, the largest diameter
of the cross-slide cam, and the amount of rise on the cross-

slide cam. It is obvious that, in chamfering operations, the

tool should be located in the work before the cross-slide cam
starts to operate on it. Therefore, the lead cam roll should

be on the highest point of the lobe before the cam on the

Machinery, y.Y.

Fig. 27. Diagram for Finding the Starting and Finishing Points of the Lobes
of the Cross-slide and Lead Cams for Chamfering Operations

cross slide used in forcing In the tool, touches the tool-

holder. The circle, therefore, should be drawn representing
the distance D (see also Fig. 17) and an amount added to it

varying from 1/16 to 1/8 inch to allow for clearance. After
the circles have been drawn, we can then find the starting

and finishing points of the lobes.

The cam lever templet is now brought into position, and
the lead cam roll placed so that its circumference touches the

lobe on the lead cam and its center coincides with the hun-
dredth line A. Then the cross-slide lever is swung down so

that the circumference of the roll touches the circle G as

shown, and with a sharp pencil a line is scribed around the

circumference of the roll, which is to represent the quick rise

of the cam. The compasses are then set to the desired radius

for the quick rise of the cam which is described so that it will

cut the circle H, representing the start of the rise on the

cross-slide cam, and also cut the line which has been pre-

viously marked by scribing around the cross-slide lever roll.

Where the quick rise of the cam and the circle R meet, will

be the starting point of the rise on the cross-slide cam, or the

hundredth line B as shown.

When we have found the starting points the next thing is

to obtain the finish points of the lobe. It Is obvious that the

lead cam should hold the tool in position until the cross slide

cam has dropped back an amount equal to the distance which

it has forced the tool into the work or the rise on the cam.

A hundredth line F is taken in any convenient position for

the finish of the lead cam, and the cam lever templet is then

brought into position so that the roll of the lead lever touches

the circle and the center coincides with the line F as shown.

The cross-slide roll is then swung down until its circumfer-

ence touches the circle H and a mark is scribed around the

circumference of the roll. Where this mark cuts the circle

representing the largest diameter of the cam would be the

finishing point of the lobe, that is, if the distance from the

outside diameter was not exceedingly great or in other words

not greater than the radius of the roll. If greater than this

the drop should be constructed and where the mark represent-

ing the drop cuts the outside circle this will be the finishing

point of the lobe, or the hundredth line C The space from

E to C represents from one to two revolutions for dwell on

the cross-slide cam.

Now it can be clearly seen that the advantage of this method

is that the amount of clearance between the starting and fin-

ishing points of the lead and cross-slide cams is known in hun-
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dredths of the cam circle before the cams themselves are laid

out, thus facilitating the operation of laying out the cams.

Methods of Laying out Cams for Recessing

In Fig. 2S a method is shown for finding the starting and
finishing points on the lobes of the cross slide and lead cams
for recessing. To determine these points the cam lever tem-

plets are again brought into operation. The starting point

of the lead cam is first drawn and a circle is drawn equal to

TABLE VII. FEEDS FOR CHAMFERING TOOLS MADE FROM HIGH-
SPEED AND CARBON STEELS

Diameter of Brass Rod, Machine Steel, Tool Steel,
Chamfering Tool Feed Feed. Feed

in Inches per Revolution per Revolution per Revolution

4 0.0010 0.0008 0.0005

i\ 0.001.^ 0,0010 O.OOOH

i 0.001S 0.0015 0.0010
5 0.0020 0.0020 O.0012

i 0.0030 0.00-J2 0.1'015

O.0O4O 0.0025 0.0018
i II.004.S 1)030 0.0020

j» . 005.5 0.0035 0.0021

t ('060 0.0038 0.0022

U 0.1106.') 0.0040 0.0024

i U.0070 0.0045 0.002«

n O.OOT.'i 0.0048 0.0028

8 O.OOSO 0050 0.0030

the distance K from the maximum diameter of the cam. Be-

fore this is done, of course, a ma.ximum diameter of the cam
should be obtained which will suit the length of the tool-

holder used in the turret. After this is found the various cir-

cles can be drawn representing the starting point of the rise

on the cross-slide cam and also the distance E as before men-

tioned, when the cam lever templets are brought into opera-

tion and the lead roll is brought so that it tpuches the lead

cam as shown and its center coincides with the hundredth

line A. The rise on the cross-slide cam is laid off as was
mentioned regarding the chamfering operations, and the dis-

tance L + 1/16 (see also Fig. IS) is also laid off. The cross-

slide roll is then swung down until its circumference touches

the line M as shown, and a mark made around its circumfer-

convenient distance and the cam lever templets are then

brought into operation. The lead roll is brought into the po-

sition shown, the cross-slide roll is swung down from the out-

side diameter of the cam equal to the distance R. and the drop

laid off as before mentioned in regard to chamfering opera-

tions. The finishing point of the cross-slide lobe would then

be on the hundredth line E. The space from C to B on the

cross slide cam would be for dwell, while the space from D to

G on the lead cam would be the rise. The space from F to O
is for dwell on the lead cam, w-hich is about equal to one or

two revolutions.

Speeds for Chamfering and Recessing Tools

The surface speeds used for recessing tools can be slightly

greater than those used for counterbores on account of the

light feeds and small amount of cutting surface in contact

CENTER OF FULCRUM OF LEAD LEVEfi

J/uc/ll>l<T|/..V.rJ

Figr 23. Dla^am for Pindln^ the Starting and Finishlo^ Points on the Lobes
of the Cross-slide and Lead Cams for Recessing Operations

with the work. As a rule, the following surface speeds can

be used on the materials specified with satisfactory results:

SPEEDS FOR RECESSING TOOLS MADE FROM CARBON STEEL

Material

Brass (ordinary quality),

Gun screw iron,

Norway iron and machine steel,

Drill rod and tool steel.

Surface Speed in Feet
per Minute

170-180
60-70

45-55

35-40

TABLE VIII. FEEDS FOR RECESSING TOOLS MADE FROM HIGH-SPEED AND CARBON STEEL

O.lilO-inch Chip 33-inch Chip 1

Diameter of Re-
cessing Tool
in Inches

Brass Rod, Machine Steel,

Feed Feed
per Revolution per Revolution

Tool Steel.
Feed

per Revolution

Diameter of Re-
cessing Tool

in Inches

Brass Rod,
Feed

per Revolution

Machine Steel,
Feed

per Revolution

Tool Steel,
Feed

per Revolution

1 0.0020 ' 0.0012 O.OOlo 0.0040 0,0025 0.0015

i

t

0.0030 ' 0.0018 001.-) 0.0045 0.0030 0020

0.0040 0.0025 0.01120 i 0.00.55 0.0040 0.0025
0.0080 ; 0.0040 0.0040 9 0.0075 0.00.50 0.0030

0.0120 0.0060 . 00.50 1 0.OOH5 ' 0.0060 0.0035

TS 0.0160 0.0090 . 0060 \l 0.0100
i

11.0065 0.0038

i 0.0200 O.lllOll O.007O i 0.0120 0.007(1 0.0040

0.020-inch Chip I'a-inch Chip

i 0.0025 0.0015 0.0010 1 0.0030 0.0020 0.0010
0.0035 0.0020 0.0015 i"s

0.0040 0.0028 0.0015

i 0.00.50 0.0080 0.0020 1 0.0050 0.0030 0.0020
0.0080 0.0050 0.0040 tJ 0.0060 0.0035 0023

0.0120 0.0070 0.0050 i 0.0075 0.0040 0.0025
9 0.0160 0.0090 0.00.55 1 3 0.0080 . 0045 0.0028

1 0.0100 0.0100 0.0060 0.0085 (l.00.")(» 0.0030

ence as before described. The quick rise is then constructed

and where it intersects the rise of the cam and the mark rep

resenting the circumference of the roll would be the starting

point B on the cross-slide cam. The hundredth line C, which

is to represent the finishing point of the rise on the cross-

slide cam for feeding the tool in to take the desired chip, is

then laid off and the cross-slide roll swung into position.

The lead roll is then swung down until it touches the line as

shown, and it will be seen that the starting point of the rise

on the lead cam is slightly in advance of the finishing point

on the cross-slide cam or the hundredth line D.

The finishing points of the lobes are the next things that

require attention. Any hundredth line, as G. is taken at a

SPEEDS FOR RECESSING TOOLS MADE FROM HIGH-SPEED STEEL

Material

Brass (ordinary quality),

Gun screw iron,

Norway iron or machine steel.

Drill rod and tool steel.

Surface Speed in Feet
per Minute
200-225
90-100

7585
50-60

Feeds for Chamfering

In Table VII are given the feeds to be used for chamfering

tools when cutting the various materials and when the tools

are of the diameters specified. It is obvious that the greater

the length of the body of the tool in proportion to its diam-

eter, the smaller will be the feed. This should be taken into

consideration when using the feeds given. These feeds are
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for chamfering tools having the pro:)ortions given in Figs. 17

to 19 inclusive.

Where the diameter of the body is smaller in proportion to

its length than those previously given, it would be advisable

in most cases to use a slightly decreased feed. No definite

rule, however, can be given for this as the conditions vary so

much. Therefore, the feed to be used will practically be a

matter of judgment and can be found in no other way than by

experience.
Feeds for Recessing

In Table VIII are given the feeds to be used when a chip

from 0.010 to 1/16 inch thick is being removed. The same
feeds as given in Table VII are used for feeding the recessing

tool into the depth of chip required, while the feeds given in

Table VIII are used for feeding the tool longitudinally into

the depth required. As was previously mentioned regarding

chamfering tools it is also necessary to take into considera-

tion the length of the body of the tool in proportion to its

diameter. This will govern to a considerable extent the feed

to be used. For general conditions and for the recessing tools

as made to the proportions given, the feeds in Table VIII will

be found satisfactory.

In steel work especially it is usually found advisable to de-

crease the feed as the tool approaches the end of its cut when
a chip varying from 1/32 to 1/16 inch thick is taken. This

same rule is followed when a finish cut is taken with a box-

tool up to a shoulder.
* * *

PROTAL—A NEW RUBBER SUBSTITUTE
The rapidly increasing price of rubber has greatly stimu-

lated the activity of chemists to find a satisfactory substitute.

The announcement therefore, of the discovery of a new com-

pound with properties making it suitable for use as a rubber

substitute has aroused considerable interest.

In 1844 Goodyear announced to the world his discovery that

by the addition of sulphur and the agency of heat, there could

be obtained from rubber, plastic, semi-plastic, and hard bodies

suitable for use in the arts. This was the birth of a new in-

dustry. To-day there is invested in the rubber business ap-

proximately $150,000,000 of capital, and it employs 100,000

men.

Many compounds have been announced purporting to be sat-

isfactory substitutes for rubber; but so far, none has had suf-

ficient merit, apparently, to come into general use. Some
valuable bodies have been found, such as celluloid, and cer-

tain shellac compounds. The composition of many of these

substitutes is based upon the use of a body and a binder,

the binder usually employed being some resin. The objection

to resinous bodies is that they are readily oxidized, and then

lose the binding property. They exaggerate the one great

objection to the use of hard rubber in the arts, for, as Is

well known, hard rubber deteriorates rapidly when exposed

to oxidizing influences.

In the announcement of the discovery of "protal," the in-

ventor. Dr. F. G. Wiechmann states that the objections above

stated have been overcome. The base of protal is a vegetable

compound; it is vegetable-albumin derived from the seeds of

certain South American palms. One variety especially, the

Phytelepha Macrocarpa, produces hard, fine-grained seeds, so-

called "taqua nuts." These have been used for almost a cen-

tury in the production of buttons and sundry small articles.

This base of vegetable-albumin, an admixture with an animal

albumin and a buitable solvent, produces protal. Apparently

a chemical compound has been found, for all the physical

properties of protal, such as tensile strength, electrical re-

sistance, and solubility, are different from those of the original

constituents, and the new compound cannot be separated

again by any known chemical process into its constituents.

This material may be loaded with any materials commonly
used in loading rubber; also with elastic bodies, resinous, or

non-resinous including rubber.

When first produced protal is plastic, but soon acquires the

hardness of stone; on rewarming, is becomes sufficiently

* Abstract by Dr. H. M. Goettsch, assistant professor of technical
chemistry, Universlt.v of Ciiuinnati, Cincinnati, Ohio.

plastic to be molded, taking sharp and clear impressions.

It is odorless and resilient; it may be cut, sawed, filed, pol-

ished, drilled, tapped and countersunk, like hard wood. It

may be colored by dyes and pigments incorporated with it.

Heated in a flame it only chars and smolders. In some forms,
protal is a good electric insulator; 134 protal compounds
varied in mean dielectric strength from a minimum of 512
volts per millimeter, up to a maximum of 10,276 volts per
millimeter. In tensile strength, pure protal compounds ranged
from 1000 to 2110 pounds per square inch. Under compression
tests of 100,000 pounds three samples showed no compression;
two a compression of 8.3 per cent and four a compression
of 1G.7 per cent.

Protal compounds with asbestos, shellac, and resins are
plastic and moldable, and some harden to stone when im-
mersed in water. Protal compounded with linseed oil and
pigments proves well adapted to make linoleum.

Tbe most important limitation to the usefulness of some
protal compounds is their susceptibility to the solvent in-

fluences of water and other chemical agents. The inventor
at first tried to overcome this by incorporating a material de-
signed to act as a coating and filler for the pores of the ma-
terial. Resins were used for this purpose. These of course
are open to the objection of oxidation and consequent deterior-
ation. A way was found, however, of entirely obviating the
difilculty by combining with protal another synthetic product,
ri«., baekelite." The latter body is the invention of Dr.
L. H. Baekeland, of velox fame. It is a condensation product
of phenol and formaldehyde, and apparently supplements per-

fectly the shortcomings of protal as mentioned above. The
new material has been named protal-baekelite. This material
like protal alone, may be combined with a great variety of

substances. For example, to produce Insulators, mica
and asbestos may be incorporated; where the material is to

be molded, it may be combined with paper pulp, wood flour,

cellulose, etc.

Among the properties claimed we note a specific gravity of
about 1.36, tensile strength 2000 pounds per square inch;
crushing strength over 60,000 pounds per square inch. On
immersion in water, steam, machine oil, cylinder oil, acetone,
alcohol, sulphuric acid, acetic acid, turpentine, benzine and
dilute solutions of sodium carbonate and ammon-hydrate, this

material shows absolute indifference to these reagents.

Protal compounds are made by the American Protal Co.,

24 State St., New York. The information of the preceding
article is taken from a paper read by the Inventor of protal

before the American Institute of Chemical Engineers at its

Niagara meeting, June 22, 1910.

* * * '

Maine is the chief center of the spool manufacture. Its fac-

tories turn out 800,000,000 spools yearly, chiefly birch. Few
woods as hard as this can be worked with as little dulling of

the tools; its principal recommendation lies in that fact. It

is handsome in color, and, after the wood becomes seasoned,

it shrinks and warps very little. That is also an important
consideration, because the delicate machinery that winds the

thread would fail to work if the spool changed its shape to a
perceptible degree. The birch wood for spools must be se-

lected and handled with care. The tree's red disk heartwood
is objectionable because it will not turn smooth in the lathe,

and the color is not desired. Few industries waste more
wood, in proportion to the quantity used, than spool making.
Heartwood, knots, and all other defects, frequently amounting
to more than one-half of the tree, are rejected. From one half

to three-fourths of the remainder may go to the refuse heap in

sawing the bars and turning the spools.

* * *

The name on steel knife blades is etched on the surface by
means of the rubber-stamp method. The surface is coated

with gumguaiacum-varnish. The rubber-stamp ccated with a
thin layer of potash solution, is then stamped on which re

moves the varnish leaving the steel free to be etched by dilute

nitric acid. The rubber-stamp method is the cheapest of any
of the processes.

—

Brass World.
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BORING AUTOMOBILE CYLINDERS
The accompanying engraving shows a Pratt & Whitney

multiple-spindle drilling machine used in one of the large au-

tomobile shops for boring out six pairs, or twelve, cylinders at

one time. The Jigs for holding the units are mounted on

Boring Twelve Cylinders at one time in a Pratt & Whitney Multiple-
spindle Drilling Machine

rollers and run on a track, so that they are easily handled, one

jig being emptied and loaded again while the other is in the

machine, making the boring operation practically continuous.

When the jig is in position in the machine it is held in place

by the straps A, which fit In the slots B in the jig. The

plunger C locates the jig in tha correct relation to the spin-

dles, fitting in the slot D. The cylinder castings are held to

the jig base-plate by bolts passing through the holes which

are used in fastening the cylinders to the crank-case. E. V.

FULCRUM STAND FOR THE RAILWAY SHOP
As those familiar with locomotive work know, one of the

operations connected with "wheeling" an engine consists of

putting up and bolting to the frame the pedestal braces or

binders, which are attached to the frame jaws beneath the

T
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Device used as a Fulcrum when Erecting Binders or Pedestal Braces

driving boxes. The wheels are, of course, first placed in posi-

tion, after which the binders are put up. Three men are us-

ually employed for this work, two being beneath the engine

to raise the binder and wedge while the third man outside

supports it by a bar, thrust between the spokes of the driving

wheel. As soon as the binder is caught by the bar, it is pried

up far enough to permit entering nuts on the binder bolts.

Ordinarily, a jacking block is used as a fulcrum for this bar,

but such blocks are heavy and cumbersome so that moving

Ihem from one wheel to another is not only laborious work but

consumes unnecessary time. A substitute for these blocks

which Is both light and convenient to handle, is shown in

the accompanying engraving. This device is in the form of

a ladder, the rungs of which give fulcrums of various heights.

The sides are made of 2% by % inch flat iron and these are

held together by five rings, 1 inch in diameter, that are riveted

over at the ends. A pivoted support keeps the stand in an

upright position when in use. The advantages which this

stand has over the old method can only be fully appreciated

by those who have had to carry the heavy wooden jacking

blocks from one wheel to another and from one side of the en-

gine to the other. Ch.^rles H. Weeks
Elizabethport, N. J.

MAKING ADDING MACHINE STOPS
The manufacture of the sheet-metal stop shown in Fig. 1

was at one time considered by the management of an adding

machine company a serious problem, as one hundred of these

pieces are used on each machine.

As great accuracy was necessary in making the stops, the

usual precautions were observed, i. e.. the piece was blanked.

TT^T

i "iX--t
.Vm/.ir.,Ti/..V. r.

Fig. 1. Adding Machine Stop

flattened and shaved with good tools, but it was found Im-

l)0ssible to maintain an accurate point at .1 (see Figs. 1 and

3). This point would turn over and have a rounded appear-

ance and also a bad break, which was detrimental, as this

same point was a working face. Therefore, the production by

die work was abandoned and the method shown in Fig. 2

was tried.

This scheme consisted in milling with form cutters, six

strips of steel at one time. The strips were held by flat

Fig. 2. Method used in Milling the Stops with Form Cutters

plates .4. fitted to a special vise, the rods C passing through

and holding them in the proper place. The strips to be milled

are located on the rods D and E. The rod D is flattened on

both sides to locate the cuts in the correct relation to each

other. The illustration shows how the operation is performed.

The first cut is taken at B. and the strip is then reversed
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and carried forward; then a cut is taken at B' and at the

same time the stop is cut off to the desired length, thus com-

pleting it. This method also proved to be a failure, as only

about 50 per cent of the pieces were accurate and the oper-

ation was very slow. In addition, the upkeep of the fixture—

;

grinding form cutters to correct diameters, etc.,—made the

cost of production prohibitive.

At the writer's suggestion the method shown in Figs. 3, 4

and 5 was resorted to and finally solved the problem. The

Fig. 3. Condition of Scrap as it comes from the Blaniciug Die

idea in preserving the point mentioned is clearly illustrated

at A In Fig. 3. The scrap is here shown as it comes from

the blanking die. A small section is cut out of the stock at B.

leaving enough metal around .4 so that when the punch

pierces the stock the resistance is very little—hence a clean

cut and no break at the point.

A plan and a sectional view of the die are shown in Fig. 4.

The die A is made in two parts fastened together with screws.

B is the guide plate. The stripper C is on the punch and is

Fig. 4. Improved Blanking Die wiiicii worked successfully

fastened to the upper member of the frame with a screw as

shown; it is actuated by the springs D. This construction

leaves an open die, easy to operate and keep clean. The stock

is fed in from the rear, so that the operator pulls it toward

him. The die is of the post type as shown, as is also the

shaving die shown in Fig. 5.

In the shaving die shown in Fig. 5, the blank is placed

in the swinging nest in the upper part of the engraving. This

nest has a bushing B inserted in it which is hinged or

swings on the post A. A bushing D is fastened In the nest

and as the punch descends the pilot C enters into ft, and lo-

cates the nest in the correct position relative to the punch
and die. The blank is ejected by the shedder E, actuated by
the springs S. The construction of the shaving die is shown
plainly and needs no further explanation. A. C. Lindholm
New Haven, Conn.

LEVELING A HEAVY LATHE
"I chanced to be passing our testing floor just as the head

inspector was going over the 42 inch lathe recently shipped to

the X. Y. Z. Railroad Co.," the trouble man was saying on his

return from a recent trip, "and as a matter of curiosity

stopped to see how the alignment was on that particular ma-
chine. The tail spindle measured 0.002 inch high and the

Fig, 5. Shaving Die used for Finishing the Stops

indicator with a 36 inch test bar, showed that the head and

tail spindles were in perfect alignment.

"You can therefore imagine my surprise when, some two
weeks later, the master mechanic of that road called me up
on the long distance 'phone and said that he was trying to

bore the hub of a 42 inch car-wheel on this new lathe, and
that the best he could do was to get a hole which was 0.011

inch small at one end in a hub only 4 inches long. I asked

him if his boring-tool had not sprung; he was sure it had

not. I then asked him if the lathe was level; he was
sure it was, as he had seen that attended to very carefully.

Apparently it was necessary for me to go and try to straighten

out the matter.

"When I went to the shop the next morning I found the

lathe resting on wooden wedges. The floor was of boards laid

on top of concrete. The machine looked rather shaky.

"I asked the master mechanic if he would get his level so

that we could test the leveling at all points of the bed. He
brought a carpenter's level and laid it across the Vs. Just

as he expected, it showed that the machine apparently was
set all right. Fortunately I had a sensitive level with me
and laid my own alongside of his. In my level the bubble

was not even visible in the glass, so badly was the bed out

of level. I then showed the master mechanic that it was

possible to raise one end of his level a full one-quarter inch

without making an appreciab'e difference in the location of

the bubble.

"Then 1 had the blacksmith make a number of wide iron

wedges; we moved the lathe to one side and took up the floor
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where the machine was to stand so as to get down to the con-

crete bottom, laid 2 inch by 4 inch timbers on the concrete

with the iron wedges spaced at intervals along the timbers,

and placed the lathe on top of these wedges. It was then a

simple matter with the sensitive level to set the bed perfectly

level both across the V's and lengthwise of the bed. Having

done this, I had a batch of concrete mixed up and poured

into the space enclosed by the 2 inch by 4 inch timbers under-

neath the lathe. This gave an absolutely solid foundation

right up to the bottom of the bed.

"We let the cement set over night and the next morning I

again tried the level on the machine. There had been no

change and the setting was perfect. I then told the ma-

chinist to put in the car-wheel and bore the hub again; he

did so and on trying the hole with internal micrometers,

could not find a particle of difference in diameter at the front

and back." H. M. Wood
Cincinnati, Ohio.

SQUARE VS. SPLINED CHANGE-GEAR SHAFTS
The writer has read with interest the article in the Oc-

tober number, engineering edition, on the design of automo-

bile transmission gears by Mr. M. Terry, and while from a

point of general information this article is valuable, yet there

are certain conclusions reached by the author, which, had a

more detailed consideration been given to them, would prob-

ably have resulted differently.

Referring particularly to the discussion of the advantages of

the square and spline shafts for sliding gears he arrives at the

apparent conclusion that of the two the square shaft possesses

greater advantages than does the spline, hence we would be

led to believe that the undoubted preference which he himself

states to exist among automobile users as well as manufac-

turers for the spline shaft, is but a whim and that no real

advantage accrues to the purchaser or user of this, and that its

use degenerates to the mere "talking point" of the salesman.

There are, however, certain technical considerations entering

into the matter, which have caused many manufacturers to

use the more expensive construction.

In the first instance, as he himself stated, the resisting mo-

ment of the spline shaft is, as a rule, greater than that of the

square occupying the same space. It is true that the splines

on the shaft must resist shearing stresses. This, however,

need not be a condemnation of their use as they can readily be

made of a sufficient circumferential width to easily withstand

the same. To offset this shear there is the advantage that

in the spline shaft the torsional forces are tangential and in-

duce shearing only in the gear hub while with the square shaft

these forces are largely deflected from a tangential toward

the radial in the gear hub, tending to burst the hub and

thus finally to enlarge the hole. This enlargement in actual

practice proceeds rapidly until the usefulness of the gear is

destroyed owing to its wobbling on its shaft and producing

that undesirable concomitant of the ancient motor car and the

bane of all careful manufacturers—noise.

Granting that both types of shafts are casehardened, it

may be true that the square shaft is more cheaply ground,

but of what avail is this w-hen the gears sliding on it are also

casehaidened, and how is it proposed to overcome the dis-

tortion of the square hole? It cannot be ground. [?] Hence

this can be overcome in only one way, that is, to allow suf-

ficient tolerance in this hole so that the gear will slide fairly

well and possibly hit some spots on its shaft. Reverting to

the spline shaft, the tops of the splines are easily ground, but

that this shaft can be ground only there is not true, for the

writer knows of at least one manufacturer of thousands of

these shafts with integral splines, every one of which is

ground to a cylindrical surface between the splines. As for

the gears sliding on this type of shaft owing to the circular

hole therein, even though they do distort in hardening, it is

possible, and indeed common practice, to grind the bore;

hence, we find in the transmission assembly in which the

spline shaft and the sliding gears have been treated in the

above manner, gears that at the outset and for all time are

accurately centered and closely fit their shafts; gears that

run true and never wobble; gears that always slide easily be-

cause the hubs thereof are not distorted by any ill-disposed

line of pressure and are as quiet in their second year of run-

ning as in their first.

Thus we see that the preference of the buying public for the

spline shaft gear set is not based on our author's "talking

point," but is backed by their experience with noisy second-

year square shaft transmissions and moreover by sound tech-

nical logic. Fbedebick Hughes
Sharon, Fa.

MILLING FIXTURE FOR CUTTING WORMS
In Fig. 1 is shown a simple fixture for cutting worms In the

milling machine. The body A of the fixture is made from cast

iron and is held in the vise of the machine. A hole is bored

through the casting A, a bushing B is inserted in one end,

and shaft C having a thread the same pitch as the worm to

be cut is screwed into this bushing. The handwheel D is

Fig. 1. MilllnK Fixture for Cutting Worm shown in Fig. 2

fastened onto the end of the shaft C and held with a key and

nut. A washer E acts as a stop, determining the length of

the ihread to be cut. The piece to be cut is shown by the

dotted lines in the lower view in position where the milling

cutter starts to operate; and in the upper view it is shown in

position at the end of the stroke. Slots F and G are cut In

the top part of the fixture to allow the work to be easily re-

Flg. 2. ^orm to be milled

moved. The slot H is cut at an angle to clear the milling

cutter when the fixture is set at the required angle. When
cutting the worm, the milling vise is set off at an angle cor-

responding to the pitch of the worm.
The worm to be cut is shown in Fig. 2. The finish is not

all that could be desired, but the cutter used was % inch pitch.

If good results are to be expected, the pitch of the cutter

should not be greater than 5/32 inch on a worm of this diam-

eter which is 0.620 inch. The feed also should be slight as

this method of holding the work is not very rigid.

Buffalo, N. Y. Charles Weslow

CUTTING A MULTIPLE-PITCH WORM
To cut a multiple-pitch worm in the lathe, multiply the

pitch by a whole number and divide the number thus ob-

tained into as many parts as the worm has starting points.

The number of inches thus obtained indicates the distance to

which the saddle must be brought back after each cut. For

example, if a worm is 3^2 inches in diameter by 4% inches

long, and is 2% pitch with a triple thread, then 2% x 8 = 21,
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21
and Now to cut the worm, take the first cut, stop

the lathe and bring the saddle back 7 inches. Engage the

nut on thf lead-screw and take the second cut, and so on

until the worm is finished. If the worm were 11 inches long,

then the distance would be double so that it would insure the

tool coming clear of the end of the worm for each cut. If the

worm had a double thread, then the distance to which the

21

carriage must be brought back for each cut would equal —=
2

lOYa inches. This has been found a quicker and more accu-

rate method than by marking the gears. S. H. C.

ADAPTERS FOR HOLDING LARGE THIN
WASHERS "WHILE TURNING

The large washer shown in Fig. 1, 6
J/2 inches diameter, was

first blanked out in a punch press, but as this left a ragged

edge and did not give the desired finish, it was deemed ad-

visable to turn the external and internal diameter. For this

operation two adapters were made, as shown in Figs. 2 and 3,

^^ __-

^\

Vv
Machincru.X.Y.

Fiff. 1. Large Thin Washer to be turned

which were found to be very satisfactory. These adapters

were threaded in the rear end to fit on the nose of the spindle

of a No. 6, Warner & Swasey turret screw machine. Of course,

it is obvious that the same design of adapters could be used

on any screw machine having a wire feed by simply changing

the thread in the rear end to suit the nose of the spindle.

These adapters have a great advantage over the ordinary

chuck owing to the fact that no wrenches are required to

tighten the work in them as the work is tightened by means

of the sleeve passing through the spindle which operates the

spring collet. The amount left on the outside and inside diam-

eters of the rings for finish turning in the screw machine was

1/32 inch, which was found sufficient to true them up and

^'M
ffl.

SECTION ON A-A Macliiiieiij.y.Y.

Fig. 2. Adapter used in Holding the Washers whne Turning their
External Diameters

give them a good finish, it only being necessary to take one

cut inside and out.

The body A of the adapter Fig. 2 is made of cast iron, fin-

ished all over and drilled and reamed as shown. The clamp B
which holds nine of the rings in place is made of machine

steel, and the holes C are drilled large enough to pass over

the lock-nuts D. The hole C is elongated so that it can be

locked under the lock-nuts simply by turning the plate B to

the left. The plunger E is of tool steel, hardened and ground
on the outside diameter, and the hole for the leader of the

turning tool is also ground concentric with the outside diam-

eter. The plunger is bored out large in diameter at the back

to reduce its weight, and is made a sliding fit in the casting A.

The operating and locking pins F and O are made of machine
steel and casehardened. G has a slot through its center simi-

lar to that shown in section AA. The rear end of the slot has

the same angle as the edge of the operating pin F which

passes through it. The small pin K shown in the top end of

the operating pin F, prevents it from dropping out when the

plunger E is removed. The first operation on the rings is to

remove 1/32 inch from the outside diameter in the adapter

shown in Fig. 2. Nine rings are placed in this adapter as

shown. The clamp B is put on by placing the large holes C
over the nuts; then by turning the plate to the left it is

locked underneath the lock-nuts D. To clamp the rings in the

adapter proceed as follows: After loading and placing the

clamp B in position trip the lever, which operates the closing

of the chuck by forcing the sleeve in the spindle forward.

This comes in contact with plunger E which, in turn, forces

the clamp pins F outward, thus drawing back the clamping

bolts G. After the cut is taken, the lever for opening the

chuck is again operated and the small coil spring H forces

the clamping bolts G outward, thus releasing the pressure on

plate B. when it can be easily removed. This finishes the

first operation, after which the rings are ready to be finished

inside.

The adapter for holding the rings while turning the inside

is shown in Fig. 3, and is constructed somewhat similarly to

.1/(u'i(»er(/..y. y.

Fig. 3. Adapter used in Holding the Washers while Turning their
Internal Diameters

that just described, with the exception that it is bored out to

receive the rings. The method of opening and closing this

adapter is similar to that shown in Fig. 2, but the cap B is

removed by pulling it out instead of twisting it around to

bring it over the nuts. A tool-holder with a leader, not shown

in the illustration, is also used for the second operation on the

rings. Ralph E. McCoy

Cleveland, Ohio.

SPACING THE CUTTING EDGES OF
REAMERS

In the August number of Machinery there was an editorial

note asking for information regarding the irregular spacing

and the spiral fluting of reamers. In regard to this the writer

would say, that the first and possibly the more common

method is to stagger the flutes in pairs, and the second

method is to stagger the flutes all but one pair, using this

pair to measure up by. The best method to prevent chatter-

ing where a suitable measuring instrument can be obtained,

is to make the reamer with an odd number of flutes, generally

5, 7, 9 and 11, the number of flutes depending, of course, on

the size of the reamer; but this method Involves difficult

measuring. As regards the spiral fluting, there Is very little

advantage to be gained except in the case of taper reamers,

but as the conditions under which a reamer is used govern

to a considerable extent the spiral to be given, no definite rule
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can be given for this. It is safe to say, however, that in

nearly all cases the spiral should be left-handed, especially if

they are to be used for machining, otherwise they will bite

into the work and cause considerable trouble. For large
taper hand reamers which are used in cast iron, especially

where the taper is very great (over 2% inches per foot), a
right-hand spiral will make it much easier for the man who
is doing the pushing. If reamers are to be used on all classes

of work, the writer would much prefer to cut them central or

radial, though it is much better practice to give a negative
rake for brass and a positive rake for steel, while for cast
iron a reamer cut radial will give better results.

H. M.

DEVICE FOR FACING MITER AND BEVEL
GEARS

In one of the largest factories in the Middle West small
gears are roughed out in large quantities in an automatic ma-
chine, and have to be sized correctly in a lathe, that is bring-

- DISTANCE TO BE MEASURED

Fig. 1. Method of Measuring
the Distance from the Peak to
the Side of the Gear

FIgr. 2. Cross-section of Pin-roller Man-
drel shoeing ho-w Gear is locked by the
Roller

ing the peak in the correct relation to the face, before cut-

ting the teeth. This ordinarily requires careful work and
also a frequent use of the gage, and even then a gear is fre-

quently turned too thin, as expert workmen cannot be em-
ployed on this class of machining, apprentice

boys usually getting the job.

The type of gage used and its application

is shown in Fig. 1, A representing the gear;

B the gage, and C and D the parts to be

gaged, while in Fig. 3 is shown the device
used to do away with the too frequent use
of the gage. It must, of course, be under-

stood that only a single cut is taken across

the outer side in this operation. The at-

tachment used on the lathe cross-slide to

correctly locate the tool is shown in detail

in the upper part of the engraving, and in

the lower part in position on the cross-slide.

In the detail view A is a cast-iron clamp
wide enough to fit easily over the cross-

slide; B is a post made of cold-rolled steel,

which is drilled and tapped as shown, and
C is a strip of sheet steel, in the end of

which a notch has been filed corresponding
to the shape and angle of the outside of the

gear blank. In using this attachment, a
gear blank is first placed on a pin-roller

mandrel, a cross-section of which is shown
in Fig. 2, and up against a collar as shown
in Fig. 3; when it is carefully faced off

correctly by measuring the distance from the peak to the side
with the standard gage shown in Fig. 1, the templet C is run
up to the blank as shown and the tool set so as to just skim
the surface previously faced, which insures the proper rela-

tion between the cutting tool and the notch in the templet.
After this all that is necessary is to place the gear blanks on
the mandrel tight against the collar, as the tool has been cor-

rectly located by setting the templet, and then all the gears
are faced off on one side. The mandrel is made small on the
outer end so that the cut may be run completely across the

side. After all of the blanks have been surfaced off on one

side they are again placed on the mandrel with the finished

side next to the collar and the carriage stop D is used to re-

tain the correct distance for the total thickness after the tool

has been set from a finished gear blank.

A stub-roller mandrel and collar could be used in some cases

to better advantage than the one shown.

Cincinnati, Ohio. J. E. Emig

PERTINENT POINTS ON JIG AND FIXTURE
DESIGN

Under this heading in the October number of M.\chixery

is a criticism of an article which appeared in the August
number.

As far as any rule, guide, standard or system in regard to

bushings is concerned, the only one to follow is "horse sense."

Theory does not work out in prac-

tice in all cases, and methods, like

everything else, change locally to

such an extent that there is no
hard and fast rule which can be

laid down. By changing around
from one shop to another, you find

that certain methods which are

called impractical in one place,

are used with success in another

place.

The length and style of bushing
has to fit the particular case. For
example, you would not use the

same length of bushing for a No.

tjo drill, in a jig weighing a few

ounces that you would in one

weighing two or three pounds.

With the small jig, the drill could

move the jig into line, and a short bushing would answer
very well, but with the larger jig, the bushing would naturally

have to be longer.

As the writer sees it. the length of a bushing does not have
much to do with a drill drilling true, but it should have

Illustration showing ho^v DriU
is straightened by the Drill Bushing

* ( ©I t-;3

A I/O

Machinery. y.r.

Fig. 3. Method used in Facing Miter and Bevel Gears

length for wear. The drill is held in the chuck at one end,

and the bushing guides the other. If the hole in the bushing

is not in line, of course it deflects the drill, but when the drill

is once entered, the bushing will straighten it up, that is, the

part that is in the bushing, as shown in the accompanying

illustration. It is the same as a plug in a hole. It is impos-

sible to cramp a plug that fits a hole, and the high speed of a

drill serves the same purpose.

As regards the clearance between the bushing and the

work, this is also a matter of choice. In cast iron, the chips
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will crumble away under a bushing very close to the work, but

in steel the longer chips are apt to give trouble. In many
shops the bushings are made with a head on the inside of the

jig to serve as a support for the piece to be drilled, which is

good practice in several ways. It makes small bearing points

to keep clean, the chips follow the drill grooves and never

clog, and it means that the hole must start accurately. This
method is only used when the piece to be drilled has a smooth
face which comes in contact with the bushing.

The question of heads to prevent drilling holes in the jig,

is another one that has its different points. Mr. T. Covey says

that the man who drills holes in the jig cover or lid should

be discharged. This is all very true, but let Mr. Covey work
In a part of the country where press hands are as scarce as

'"hen's teeth" and you have to educate all your help or else

import them from another part of the state, and if this were
followed up, he would soon close up shop.

A method which is cheaper and better than using a head on

the bushing is to make the bushing just a plain straight one

and use a plate of 1/32 inch machine steel pack-hardened, to

protect the jig. This plate is screwed on with small flush-head

screws. The advantage is a cheaper bushing, and by stamp-

ing the drill size on the plate, in case the size is changed the

plate can easily be replaced, while if stamped into the jig you
have to cut out the marking, providing, of course, that it is

not already drilled out by the operator. C. A. T.

BORING AND TURNING A CHUCK PLATE
CASTING

In the Shop Operation Supplement of M.vchinery, Septem-

ber, 1910, with reference to boring and turning a chuck plate

casting in the lathe, it was shown that the casting was held in

a three-jawed chuck. This the writer does not consider the

best method of doing the operation, as he has done the same

Improved Method of Machiuin^ a Chuck-plate Casting

job several times in this way, and found it both slow and
tedious. Usually the job is done on the lathe to which the

chuck plate is fitted. Every time it had to be tried on the

spindle, it was necessary to take the chuck off with the plate

In it, reverse it, and hold it on the arm, which was a very

tiresome and tedious operation, and there was also danger of

the plate shifting in the chuck, owing to its weight. When
the chuck was taken off and replaced the unfinished thread

in the chuck plate did not always run true, which resulted

in a poor job.

An improved method of machining a chuck plate casting is

shown in the accompanying illustration. Here the chuck

plate is bolted to the dog or driving plate of the lathe instead

of being held in the chuck. The machining of the chuck

plate is as follows: First the chuck plate is set up in the

chuck and a roughing cut taken across the face a, and also

the edge &. A line is then "spotted" with the tool on the face

of the casting, the same size in diameter as the diametral dis-

tance between the centers of the bolt holes in the chuck which
the plate is to fit. When this is completed the chuck plate

Is taken out and fastened onto the dog plate as shown, the

bolts passing through the holes which were previously drilled

in the plate. The weight of the dog plate is comparatively

trifling and it usually runs true when replaced. The chuck
plate is trued up on the dog plate by the outside diameter b.

The remainder of the work, after the inside is bored and
threaded, is turned in the usual way on the lathe spindle.

New York. H. Robinson

DIMENSIONING DRAWINGS
The writer offers tln' opinion that the article in the October

number of M-vciiineuy entitled "Improved Method of Dimen-

sioning Jigs and Fixtures," by Jig and Tool Designer, is very

misleading to say the least.

It is stated therein that some dimensions are important to

0.0005 inch and to meet other conditions must be indicated

from an established hole, surface or line while others are near

enough if laid out with the ordinary tools. To mix up such

dimensions on a drawing is to force the toolmaker to spend

much more time on a piece of work than the requirements

demand. If all dimensions are given from the center lines

the only way to distinguish between those intended to be cor-

rect and those approximate is to give the former as decimals

and the latter as common fractions. This seems absurd be-

cause on a milling machine with correct screws it is just as

easy to get a measurement accurate as approximate.

Now suppose a hole is located 2.603 inches on the left of

the vertical center line and the next hole in the series of oper-

ations is 1.937 inch to the right of the center line, it is

safer to give one dimension as the total distance between the

holes than to leave the addition to the workman, for they must

be added in some manner to get from one side of the center

to the other. This would be especially true if there was no

milling machine in the tool room and the work had to be done

on a lathe, for on a lathe it would be imperative that dimen-

sions be given from one hole to the next. To one familiar

with indicating on a faceplate the truth of the above state-

ment will be readily apparent. In making drawings, the shop

equipment must be takeii into consideration.

The writer feels safe in saying that to get accurate results

on small automatic machinery it is many times absolutely

necessary to work to radial and angular dimensions. To say

that one method is correct and another incorrect shows poor

judgment, for in drafting as, perhaps, in no other profession,

each case must be settled on its own individual merits and

it is the draftsman who recognizes this fact rather than the

one who tries to follow fixed rules, who meets with the great-

est success.

It would be interesting to know the experience of others

in regard to the methods used in dimensioning drawings.

Roslindale, Mass. Wili,ia:m C. Glass

THE MACHINIST VS. THE DRAFTSMAN
The machinist knows bis biz,

Full of ginger and wisdom is.

To teach the draftsman, hand him one, •

Correct his blunders, one by one
Is fondly dreamed in the shop.
In this reform one may not stop,
But gamely push on to the end
Or scribblers all to Hades send.
Ko let up, the machinist knows
In handing to the draftsman blows.
All figures wrong, all lines awry,
"Correct this lively, quick, step spry.
You nothing know" of methods true
To do work riciht is not in you.
Go to it. man, and something learn."
Such the machinists' mandate stem.

But wait, another day rolls round.
"This job's a tough one, I'll be bound,"
To drawing-room he goes in sorrow,
That Qgure-fellow's wits to borrow.
"Come, lend your head, I'm in a fix.

That work went wrong, your figures, nix.
There's nothing mean about you folks.

The things we said were meant for jokes.
How can we figure out the angles?
These sine and tangent things are tangles.
Not meant for shop men, such as us.
They only get us in a muss.
Come, set us straight, we all are friends.
For wrong that's done we'll make amends.
We know full well your lines are true.
For figures we must look to you."

"Now look here, you machinist fellow,

Before again you boldly bellow,
(Consider not the things you know.
Sum up all wisdom here below.
Your hasty thoughtless roar of brass
Is fully equalled by the ass.
Each to his part with equal care.
Your skill, our wit may well compare.
When lines confuse your woolly pate,
C)ur task is to elucidate.
Fault-finding let us leave to boys.
But newly weaned from childhood toys,
Our mutual efforts all must trend
To swell the boss's dividend."

Cincinnati, Ohio. George W. Hart



220 MACHINERY November, 1910

SHOP KINKS
PRACTICAL IDEAS FOR THE SHOP AND DRAFTING-ROOM
Contributions of Idnks, devices and methods of doing worlc are solicited for

this column. Write on one side of the paper only and
send sketches when necessary.

STOCK BACK
A rack that is designed for holding long rods of bar stock

is shown in the accompanying sketch. This rack is particu-

larly adapted to the screw machine department where, In many
instances, stock is left on the

floor for lack of sufBcient room
on the rack usually furnished

with screw machines. Standards

or racks of this construction can

also be used in connection with

the screw machine as supports,

by adding a suitable supporting

piece to the top. The number
of arms or brackets can, of

course, be made to suit require-

ments. The cost of this rack Is

comparatively small as all parts

can be purchased ready to assem-

ble. Part A is a %-inch by %-
inch malleable cross; B is a %-
inch by Bi^-inch nipple, and the

arms C are also made of pieces

of pipe, % inch in diameter by

8 inches in length. The nipples

and pipe are extra heavy. The
base may be obtained from the

Brown & Sharpe Mfg. Co. These

racks can also be used to good

advantage in the stock-room for holding either rods or sheet

metal.

Detroit, Mich. William F. Hoffmann

DRAWING TAPER PINS AND FLAT-HEAD SCREWS
Take a 60-degree celluloid triangle and cut away on the

edge of the opening near the base or short side of the triangle

an angle suitable for standard taper pins; and on the edge

of the opening near the longest side of the triangle cut the

STANDARD TAPER PIN

FLAT HEAD

MACH. SCREW

proper angle for flat-head machine screws. This will be found

a handy templet in drawing taper pins and flat-head machine

or wood screws, and not only saves the time necessary to get

out a protractor, but cuts down the number of extra pieces

lying around on the board. Fred. G. Kenton
Pawtucket, R. I.

A KINK FOR THE DRAWING CABINET

The ordinary cabinet used for the filing of tracings and

blueprints, is, at times, a source of annoyance and expense;

the ends of the drawings have a tendency to curl up, with the

result that in opening a drawer which provides for no pro-

tection to the contents, tracings and prints are sometimes

caught and torn or creased—possibly ruined.

A cabinet equipped with the simple devices shown in the

accompanying illustration will be found a decided improve-

ment over the conditions found in many drafting rooms. In-

terference with the contents in opening a drawer cannot oc-

cur, and the usual bar of scrap iron need not be in evidence.

At the front of the drawer a thin wooden strip A is hinged

at B, and extends the entire width of the drawer. In cabinets

holding drawings up to 42 inches wide, two H.! inch back

flaps will be found most suitable. When the drawer is opened

and in use, this strip is flung back as shown at C, leaving the

contents unobstructed. The dotted positions of A show that

the strip will keep the drawings flat and protected to the ca-

pacity of the drawer.

At the rear end of the drawer a fixed strip D, of suitable

T
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Stock and about 4 inches wide, is fastened. This protects the

contents at this point from working over the back. These ad-

ditions can be applied to any size of drawer, and, while they

can be more conveniently added while a cabinet is in the

course of construction, they are also applicable to a con-

structed case. The slight expenditure involved is amply re-

paid by the usefulness and protection afforded to the drawings.

Los Angeles, Cal. L. R. W. Allison

CHEAP DRILL HOLDER
The accompanying illustration shows a cheap and simple

drill holder for holding small drills when drilling in the lathe.

As will be seen, this will hold a drill very securely if well
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made, and very small drills can be held in this manner. If

the grooves are cut 1/32 inch deep it will hold a drill from

1/16 inch to 3/16 inch in diameter. S. C.

TRACING THROUGH THICK PAPER
The writer was once called upon to make a number of show

drawings. These were to be made on Whatmans hot pressed

paper and were to be duplicates of tracings we had on hand.

At first it seemed quite a task to draw these off in pencil and
then ink them in, as considerable scaling would be necessary.

yUuhiiieru.S. r.

A shorter method than this was devised and is as follows: jV

piece of glass was set in a frame and used as a drawing-board

By putting this on a stand over an incandescent light as shown

in the illustration, and putting the tracing paper under the

heavy paper, it was found an easy matter to follow the outlines

of the tracing. This was a very simple arrangement and saved

considerable time. D. F. Hrnm.E, Jit.

Wilkinsburg, Pa.
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MACHINE SHOP PRACTICE*

SETTING WORK FOB BORING ON THE MILLING MACHINE

It is often desirable to perform boring operations on the

milling machine, particularly in connection with jig work.

Large jigs, which because of their size or shape could not be

conveniently handled in the lathe, and also a variety of

smaller work, can often be bored to advantage on the milling

machine. When such a machine is In good condition, the

necessary adjustments of the work in both vertical and hori-

zontal planes can be made with considerable accuracy by the

direct use of the graduated feedscrew dials. It is good

practice, however, when making adjustments in this way, to

check the accuracy of the setting by measuring the center

distances between the holes directly. For example, if holes

were to be bored In a jig-plate, as shown in Fig. 1, hole A
would be finished first; then after the platen had been moved

a distance j" as shown by the feed dial, hole B would be bored

1
c

V^ »

-^A
— -i-^B

Fig. 1

' y 'A 3Iat:hi)ieri',y. Y.

Figs. 1, 2 and 3. Rlustrating Methods of Setting Work to be bored

slightly under size. Plugs should then be accurately fitted to

these holes, having projecting ends, preferably of the same

size. By measuring from one of these plugs to the other with

a vernier or micrometer caliper, the center distance between

them can be accurately determined, allowance being made, of

course, for the radii of each plug. If this distance is incor-

rect, the work can be adjusted before finishing B to size, by

using the feed-screw dial. After hole B is finished, the knee

can be dropped a distance y as shown by the vertical feed

dial, and hole C bored slightly under size; then by the use

of plugs, as before, the location of this hole can be tested

by measuring center distances i/ and z. This method of test-

ing with the plugs is intended to prevent errors which might

occur because of wear in the feed-screws or nuts that would

cause the dials to give an incorrect reading. On some jig

work, sufficient accuracy could be obtained by using the feed-

screw dials alone, that is, without testing with the plugs, in

which case the accuracy would depend largely on the condi-

tion of the machine.

For the purpose of obtaining fine adjustments in connec-

tion with milling machine work, the Brown & Sharpe Mfg.

Co., makes special scales and verniers that are intended to be

attached to the machine so that the table may be set by direct

measurement. By attaching a scale and vernier to the table

and saddle, respectively, and a second scale to the column

with a vernier on the knee, both longitudinal and vertical

measurements can be made quickly and accurately.

The use of the button method as applied to the milling ma-

chine is illustrated in Fig. 3 where a plain jig-plate is shown

set up for boring. The jig, with buttons B accurately lo-

cated in positions corresponding to the holes to be bored, is

clamped to the angle-plate A that is set at right angles to the

spindle. Inserted In the spindle there is a plug P, the end

of which is ground to the exact size of the indicating buttons,

and closely fitted to this end there is a sliding sleeve iS.

When the work is to be set for boring a hole, it is adjusted

until the sleeve S will pass over the button marking the loca-

* With Shop Operation Sheet Supplement.

tion of the hole, which brings the button and spindle into

alignment. After the button is set by this method, it is re-

moved and the plug in the spindle is replaced by a drill and

then by a boring tool or reamer for fin:shing the hole to size.

In a similar manner the work is set for the remaining holes.

The plug P for the spindle must be accurately made so that

the outer end is concentric with the shank, and the latter

should always be inserted in the spindle in the same relative

position. With a reasonable degree of care, work can be set

with considerable precision by this method, providing, of

course, the buttons are properly set. Some toolmakers use,

instead of the plug and sleeve referred to, a test indicator

for setting the buttons. This indicator, which is similar to

the kind used in a lathe, is attached to and revolves with the

spindle, while the point is brought into contact with the but-

ton to be set. The difficulty of seeing the pointer as it turns,

is a disadvantage, but with care accurate results can be ob-

tained.

Another method which can at times be employed for ac-

curately locating a jig-plate in different positions on an angle-

plate, is shown In Fig. 2. The angle-plate is, of course, set

at right angles to the spindle as before, but in this case, depth

gages and size blocks are used for measuring directly the

amount of adjustment. Both the angle-plate and work should

have finished surfaces on two sides at right angles to each

other, from which measurements can be taken. After the first

hole has been bored, the plate is adjusted to the required dis-

tance both horizontally and vertically by using the standard

size blocks in conjunction with the micrometer depth gages,

which should preferably be clamped to the angle-plate.

A method that is a modification of the one previously re-

ferred to in which plugs were used to test the center distance is

as follows: All the holes are first drilled with suitable allow-

ance for boring, the location being obtained directly by the feed-

screw dials. A special boring-tool, the end of which is ground

true with the shank, is then inserted in the spindle and the

first hole, as at A in Fig. 1, is finished, after which the platen

is adjusted for hole B by using the dial as before. A close-

fitting plug is then inserted in hole A and the accuracy of

the setting is obtained by measuring the distance between this

plug and the end of the boring-tool, which is a combination

tool and test plug. In a similar manner, the tool is moved

from one position to another, and, as all the holes have been

previously drilled, all are bored without removing the tool

from the spindle.

When a vernier height gage is available, it can often be used

to advantage for this kind of work, and this method is one

which requires little in the way of special equipment. The

work is mounted on an angle-plate or directly on the platen,

depending on its form, and at one end an angle-plate is set up

with its face parallel to the spindle. An accurately finished

plug is inserted in the spindle and this plug is set vertically

from the platen and horizontally from the end angle-plate by

measuring with the vernier gage. After the plug is set for

each hole, it is, of course, removed and the hole drilled and

bored or reamed.

By the use of a vertical attachment on a horizontal ma-

chine, jigs can often be conveniently bored by strapping them

directly to the platen, thus doing away with angle-plates.

The proper method to employ for setting a given piece of

work depends on the refinement required. In general, the

best method would be one by which the necessary accuracy-

could be obtained with the least expenditure of time.

* * *

An ingenious scheme for overcorhing the brittleness of the

tungsten lamp filament when not burning has been devised

by E. M. Fitz, the electrical engineer of the Pennsylvania

Lines West of Pittsburg. This method consists in having a

small current pass through the lamp when extinguished.

On cars using 63 volts (32 cells), the two end cells of the bat-

tery, giving four volts, are connected to the lamps when extin-

guished. This keeps the filament at a faint dull red and

makes it as strong as that of a carbon lamp. Recent tests

show that the life of a tungsten lamp will vary from 1500 to

2000 hours when this system is used.



NEW MACHINERY AND TOOLS

A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP
OomprlBln? the description and Illustration of nevr designs and improvements in American metal-working machinery and

tools, published -without expense to the manufacturer, and forming the most complete
record of new tool developments for the previous month.

GOULD & EBERHARDT'S GEAR HOBBING
MACHINE

One of the latest additions to the line of gear bobbing ma-

chinery manufactured by Gould & Eberbardt, Newark, N. J.,

is shown herewith. This machine is designed for cutting

spur, helical and worm gears, and it has been the aim of the

builders to so construct it that modern high-speed steel hobs

could be driven to their maximum of efficiency; particular at-

tention has also been given in the design to convenience of

Gould & Eberliardt Automatic Gear Hobbing Machine for Spur, Spiral and

operation. The following description applies to two sizes of

this machine, the 12- by 6-inch size with a capacity of 5 di-

ametral pitch In cast iron and G diametral pitch in steel, and

the 24- by 10-inch size with a capacity of 4 diametral pitch

in cast iron and 5 diametral pitch in steel.

The Work-table

The faceplate or revolving work-table of this machine is

integral with the worm-wheel through which it is driven,

thereby giving a rigid construction and reducing torsion to a

minimum. The table is supported at its periphery by a bear-

ing on the work-slide and it also revolves upon an anti-friction

washer. The drive is so arranged that the table can be ro-

tated in either direction to accommodate right- and left-hand

spiral gears. The work-slide on which the table is mounted
can be adjusted longitudinally on the bed or base, which ad-

justment is necessary when setting for different diameters or

for the required tooth depth, and it is also used when cutting

worm-wheels. Tlie amount of adjustment is shown by a gradu-

ated dial reading to thousandths, and also by a scale and

vernier which may be used to read the center distance between

the work and cutter spindles. This vernier scale will also

be found useful for obtaining the desired center distance when

bobbing worm-wheels. The work-slide is adjusted by hand on
a standard machine, but at a slight additional cost an auto-

matic adjustment can be applied, with means for stopping the

feed automatically when the teeth on the gear being cut

have been bobbed to the correct depth. This arrangement is

known as an automatic "in feed" and It is shown attached

to the machine in the illustration. The indexing worm-wheel
by which the table is driven, is of the split type and it is

bobbed in place to insure accuracy. The driving worm is

made of a high-grade of machinery steel and it is of coarse

pitch, hardened and accurately ground. The
worm runs in an oil bath and the bearings are

so arranged that it can be conveniently disen-

gaged from the worm-wheel so that the work-

table may be revolved by hand to ascertain if

the mandrel and gear blanks run true. This

test is made b.v bringing an indicator, attached

to the cutter-slide, into contact with the peri

phery of the blanks while they are being ro-

tated. Means are also provided to always main-

tain a good running fit between the worm and

wheel. By means of a micrometer adjusting de-

vice that is attached to the worm-shaft, the work

can be adjusted circumferentially without dis-

connecting any mechanism. The work-table is

surrounded by a guard cast integral -nith the

slide, which forms a channel into which the hi-

bricant and chips are deposited and from which

they are carried to the front of the slide where

they fall into the base of the machine.

Work Arbor Support

The work arbor is supported at its upper end

by a rigid triangular arm which is mounted on

two uprights. This support is a very important

featui'e, particularly when long and slender man-

drels, are used; it is also essential to accuracy

when helical gears with extreme angles are be-

ing cut, or when a number of blanks are

mounted on the arbor at a time. A bearing

sleeve of extra length, with which the support

is provided on one side, makes it possible to

swing it easily around for removing finished

gears or placing new blanks on the work arbor.
Worm Gearing g^_ ^g^jQyjpg jijg j^yg uprights which carry the

supporting arm, gears of a larger diameter than the machine

is regularly rated for, may be cut.

Besetting Device

It is frequently desirable to take two cuts in helical gears,

particularly when cutting the first gear of a given size to ob-

tain the correct tooth thickness. To facilitate this work, a

patented device is furnished with this machine which saves

considerable time and eliminates experimental adjustments.

When a helical gear is to be finished in two cuts, the resetting

attachment is first set in a zero position. After taking the

first cut, a re-cut may be taken through the same helices by

merely returning the machine to the original or zero position

to which it was set. Without such an arrangement it would

be necessary either to cross the belt and run the machine

backwards until the cutter slide had returned to its original

position, loosen the gear on the mandrel, or take off the

change gears in order to have the cutter cut uniformly on each

side of the tooth.

The Cutter Slide and Spindle

The cutter slide, which may be swiveled to any angle, is

mounted on a saddle that is vertically adjustable on the face
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of tlie column. This saddle is counterbalanced, and it may be

traversed either by hand or power, the handwheel being shown at

the top of the column. The cutter spindle is powerfully

geared and is &o arranged that it always swings above the

horizontal or across the top of the saddle when being changed

for gears cut to the opposite hand. Means are provided so

that when the cutter spindle is swung from one side to the

other it will revolve in the proper direction. The cutter spin-

dle has an axial adjustment for bringing the different hob

teeth into action, and by means of a special gage that is lo-

cated in the slide, the hob may be quickly and accurately set

central w'ith the blank, though it is not necessary to have the

work in the machine at the time. This gage is located just

back of the hob and it is moved out for testing by means of a

small knurled thumb-nut.

Cutter Feeds and Speeds

The feeding mechanism of this machine is arranged in the

base and it may be conveniently engaged and disengaged by

means of a handle located at the side. The amount of teed

is in accordance with the rotation of the work, regardless

of the number of teeth or diameter of the blank. In other

words, there is a definite amount of feed for each rotation of

the blank. The feed change gears are located at the rear

of the machine, as are also the change gears for obtaining the

proper ratio between the hob and work. The required cutter

speeds are obtained by means of a stepped driving cone. This

cone runs on a patented sleeve bearing which takes all strains

from the pull of the belt so that they do not come on the

cone shaft itself. This arrangement makes an outer support

for the cone shaft unnecessary and insures the proper meshing

of the driving gears on this shaft. The proper speed for the

cone may be selected from an index furnished with the ma-

chine. The countershaft is arranged so that there is a great

variety of speeds obtainable at the cutter spindle.

Miscellaneous Features

A complete set of indexing gears is furnished to cut all

numbers of teeth ranging from 10 to 100, and some numbers
up to 400. Tlie machine is so arranged that by special calcu-

lation, spiral gears having prime numbers of teeth may be

cut without the use of special gears. An efficient oil pump is

supplied with each machine to allow the use of a lubricant

when cutting steel. This pump is attached to the side of

the machine, as shown in the illustration, and it is driven

by gears which may be easily disconnected when the pump is

not in use. Any lubricant which drips from the machine is

caught by an oil pan which extends around the base.

This type o£ gear cutter is adapted to the cutting of all

classes of small and medium gears, such as change gears,

gears for textile machinery, cream separators, automobile

transmission and timing gears, herring-bone gears when made
in halves, steering gears, lathe and drill-press feed worm-
gears, etc. If desired, an electric motor drive can readily be

attached and a variable speed motor with a ratio of 3 to 1,

and a maximum speed not to exceed 1500 revolutions per min-

ute, is recommended.

ADJUSTABLE BEARINGS FOR STURTEVANT
BLOWERS

In the department of New Machinery and Tools for Feb-

ruary, 1906, we described the high-pressure blower manu-
factured by the B. P. Sturtevant Co., Hyde Park, Mass. This

company is now equipping large blowers of the type previously

illustrated with the design of adjustable bearing shown in

Figs. 1 and 2. This bearing is simple in its construction and

greatly facilitates making the necessary adjustments.

The sleeve in which the shaft is mounted, is carried in a

bed-block that is chambered out to form an oil reservoir. The
four corners of this block are accurately beveled, as shown
in Pig. 2, to fit the adjusting wedges. There are four of these

wedges and each pair is connected by a right- and left-hand

screw so that the turning of this screw in one direction,

causes the wedges to separate, while a movement in the op-

posite direction draws them together, thus moving the bear-

ings. If only one screw is turned, the bearing will move in

a direction at 45 degrees with the horizontal, whereas by the

manipulation of both screws, it can be adjusted in any di-

rection. As most of the pressure, and consequently wear,

is at an angle of about 45 degrees, ordinarily the required ad-

justment can be made by simply manipulating one screw.

These screws are turned by applying a wrench to the squared

ends which extend outside the housings. When the bearing is

to be moved
upward, care

should be taken

t o loosen the
nuts holding the

bearing cap, be-

fore attempting

to adjust the

wedges.

This type of

bearing has
proved very effi-

cient in service,

as the construc-

tion is solid, not-

withstanding the

adjustable fea-
ture. Medium-
sized blowers built by this company are equipped with the

type of bearing sleeve here illustrated, but the bearing, instead

of being adjusted by wedges, is mounted in a bracket which is

shifted to the required position by means of set-screws.

These bearings are lubricated by chain or ring oilers and

they are provided with oil reservoirs which contain an ample

Pig 1. Adjustable Wedge Block Bearing for
High-pressure Blower

Fig. 2. View showing Construction of the Wedge
Block Bearing

supply. The bearings are of generous proportions, and they

are lined with Sturtevant white metal, which is carefully

hammered and accurately bored and scraped to a good run-

ning fit. On very small blowers the bearings consist of solid

bronze sleeves which are lubricated by grease cups and which

may easily be replaced when worn.

PRYIBIL BAND SAW MACHINE
A band saw machine that is an excellent example of mod-

ern machine design has been brought out by P. Pryibil, 512-

524 West 41st St., New York City. This machine has not only

been designed to work efficiently as a saw, but it is so con-

structed as to protect the operator, as far as possible, from

injury.

As the accompanying illustrations show, the wheels are

covered in front by hinged cast-iron doors which can be

opened, as shown in Pig. 2, when this is necessary for in-

spection or for replacing saws. Any possibility of coming in
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contact with the saw on the slack side, has been overcome by

running the saw through a channel on the frame. This chan-

nel or guard also prevents the saw from being thrown off the

wheels in case it should be accidentally struck in the rear.

This machine is further safeguarded by a positive locking de-

vice which holds the belt shifter firmly in position after the

belt has been shifted to the loose pulley. By this means the

belt is prevented

from accidental-

ly running on

the tight pulley

and starting the

machine while
the saw is being

adjusted. After

stopping the ma-

chine, it is again

started by re-

leasing a spring

pin which allows

the belt to be

shifted.

As Figs. 2 and

3 indicate, the

table of this saw

can be tilted

either to the
right or left for

taking angular

cuts. The angu-

lar adjustment

of the table is

effected by a

handwheel lo-

cated just be-

neath it. This wheel is mounted on a sleeve carrying a pinion

which engages a cut-steel rack that is hinged to the table.

The second handwheel, mounted on a shaft that passes

through the sleeve of the clamping wheel, serves to lock

the table securely after adjustments have been made. The
table can be tilted to the right to any angle not exceed-

ing 45 degrees, and it has a maximtim adjustment to the left

Pig. 1. Prylbil Band Saw Machine ^vith Hingred
Covers or Guards

Fig. 2. Vie'w of the Saw with Guards Opened

of 5 degrees. A scale located on the semicircular segment on

which the table swivels, indicates the exact angle. When the

table is set at right angles to the saw, the left side is sup-

ported on a spacing block that is inserted between the under
side of the table and the main frame. When the table is to

be tilted to the left, as in Fig. 2, this spacing block is dis-

engaged by a lever which is fulcrumed under the table. The
throat disk through which the saw passes is located in a re-

cess in the table so that it can easily be taken out for re-

newing the wooden lining with which it is provided.

The wheels of this machine are turned outside and inside

and the inner faces of the rims between the arms are milled

in order to obtain a running balance. The rims of both these

wheels are threaded so that the rubber bands which are vul-

canized to the rims will have a firmer grip. The lower wheel

has been made extra heavy so that it acts as a flywheel. The
reason for this construction is as follows: Whenever the saw
encounters hard spots or knots, the speed of the lower or

driving wheel tends to be momentarily reduced so that the

saw will have to act as a brake for the upper wheel with the

result that the tight side of the saw becomes the slack side,

thus causing it to quiver and often to slip on the upper wheel

under the reverse and additional strain. This action will,

particularly if repeated, tend to break the blades. To over-

come this defect, the lower wheel has been made heavier so

that any additional load can be carried without an appre-

ciable speed reduction. Within the housing for the lower

wheel there is a dust coUcrtor which throws the sawdust to

the front and

directly into a

suction opening

which can be

connected with

an exhaust sys-

tem. The upper

wheel is com-

paratively light

and it is mount-

ed in a pivoted

bearing, which,

b.v means of a

hand-screw, can

be tilted so that

the saw will run
in its proper po-

s i t i o n . The
shafts on which
these wheels are

mounted are of

large diameter,

and both bear-

ings are lined

with genuine
babbitt metal
and reamed to a

perfect fit. They
are self-oiling,

there being large reservoirs and soft felt wicks for supplying

lubricant.

The saw guides are of the Pryibil anti-friction type, there

being one fitted to the guide-bar and another to a seat in the

frame beneath the table. The guide-post is a finished square

steel bar and it is counterbalanced by a coiled steel spring

set in an iron casing. This guide-post can be clamped in po-

sition at any required height.

If a saw is to operate satisfactorily, it must run steadily

and without quivering at a high velocity, and to obtain these

results it is essential that the tension be correct and remain

absolutely uniform under varying conditions. The mechan-

ism for tensioning this saw is very sensitive and the correct

tension for all sizes of blades is indicated by a graduated

dial. The tensioning mechanism is mounted on a slide that

is fitted into plain guides on the upper part of the frame.

This slide, which is shown in the rear view of the machine.

Fig. 3, is adjustable for saws of different lengths as well as

for tensioning, the adjustment being obtained by operating the

handwheel shown. This wheel is easily turned, as the weight

of the slide with its mechanism is balanced by a large spring.

The bearing for the upper wheel shaft is pivoted near its front

end on a pin held in a secondary slide that is fitted in guides

on the main slide. This secondary slide is connected by suit-

able levers to a piston which operates in a cylinder that is

Fig. 3. Rear View of Band Saw



Novenibi.'!-, 1910 MACHINERY

suspended from the main slide by two guide shafts as shown.
The piston has arms that extend on each side and embrace
the guide shafts, and between these arms and the brackets on
the main slide, springs are interposed which are compressed to

give the saw the required tension. Inside the springs shown,

a second set is located, which only comes into action after

the outer springs have been partly compressed. The outer

springs alone give sufficient tension for blades up to % inch

in width, while those ranging from % to 2 inches in width

are held in tension by both springs. When a saw is to be

placed under tension, the compound slide is moved upward by

the handwheel previously referred to. As this upward move-

ment takes place, the secondary slide Hocated in the main
slide) remains inactive until the wheel comes into contact

with the saw. The secondary slide is then held in position by

the saw, while the other slide continues to rise against the

tension of the springs. This vertical adjustment is continued

until the dial indicates the proper amount of tension. If the

saw should break for any reason, the springs, being under
compression, would immediately expand and cause the sec-

ondary slide and wheel to be forced upward with a jar, w-ere

it not for the air piston and cylinder which acts as a dash

pot and allows the springs to expand to their original position

without the slightest jar.

The main table of this machine has a width of 34 inches

and a length of 40 inches, while the auxiliary table has a

width of 20 inches and a length of 27 inches. Saws having a

maximum length of 20 feet, 3 inches and a minimum length of

18 feet, 6 inches can be used. There is a maximum sawing

space of ISiv; inches under the guide, and from 3 to 5 horse-

power is required for operating the machine.

WILMARTH & MORMAN LATHE CENTER
GRINDER

The importance of keeping lathe centers ground true is

generally appreciated, but centers are often neglected because

of the time that is required to re-grind them with some of the

Fig. 1. Wilmarlh & Morman Lathe Center Grinder

appliances that are used for this purpose. The Wilmarth &
Morman Co., 580 Canal St., Grand Rapids. Mich., is now
manufacturing a grinder for truing lathe centers which is

simple in construction and easily attached to a machine; in

fact, it may be applied so quickly that centers can be trued
with practically no loss of time.

In Fig. 1 this grinder is shown complete, while Figs. 2 and
3 indicate the method of setting it in the lathe and its posi-

tion when in use. The grinder consists of a casing C which
is mounted on a base B that is attached to the toolpost by a
shank or holder. The casing C is free to swivel on the sta-

tionary base so that the driving shaft S. on W'hich is mounted
a rubber friction disk D, can be swung in a horizontal plane.

This driving shaft is held rigid by an auxiliary supporting
shaft to which it is connected by a casting which also pro-

vides a bearing for the friction driving disk. The drive is

taken directly from the lathe cone by swinging the grinder
around until disk D is in contact with it. The power from
the driving shaft S is transmitted through a bevel gear and
pinion, located in casing C. to a pair of spiral gears in the

base which, in turn, drives the grinding spindle and wheel W.

It is this bevel gear and pinion drive in casing C which makes
it possible to swivel the upper gear housing to any angle, as
this angular movement merely rotates the bevel gear on shaft
iS, around its pinion.

When the grinder is to be set up in the machine, the locat-

ing lugs L on the main base casting are placed between the
head- and tail-stock centers. These jugs are provided with
hardened tool steel centers which are set at an angle of 30
degrees with the center line of the wheel spindle, so that the

latter is located at the correct angle for grinding. While the

grinder is accurately located in this way, the toolpost holder

Fig. 2. Method of Setting the Lathe Center Grinder

is clamped in place. Before tightening this holder, however,
the two set-screws A which hold it to the base are loosened

to prevent the grinder from being thrown out of the position

in which it has been located by the centers, which might be the

result if a rigid connection were employed. After the shank
is clamped, screws A are tightened, thus fixing the grinder in

the correct position.

In Fig. 3, the attachment is shown in position for grind-

ing, the tailstock center having been withdrawn and the

grinding wheel moved up to the headstock center by manipu-

lation of the lathe carriage and cross-slide. The wheel Is

traversed to and fro across the center by means of the handle

H (Fig. 2) which is attached to the end of the sliding wheel

spindle. Fig. 3 also shows the friction driving disk moved

Fig. 3. Center Grinder in forking Position

around in contact with the lathe cone against which it is

held by means of a handle, formed on the casting connecting

the driving and supporting shafts.

By means of carefully lubricated bronze bearings and the

use of ball thrust bearings where needed, the friction of this

grinder has been eliminated as far as possible. Aluminum
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is used for the main casting and for otlier parts where prac-

ticable, so as to malte the grinder light and easy to handle. By
means of a telescoping sleeve at the rear of the wheel, the

bearing is protected from grit and dust. The toolpost holder

is of ample size and is made of cast steel to give the required

rigidity.

Some idea of the time required for truing a center witli this

device, may be had from the fact that but 1 minute and 5

seconds, was required for transferring the grinder from the

floor to the lathe, making all necessary adjustments, grinding

the center, and removing the attachment from tlie machine.

In this particular instance, however, only a moderate amount
of grinding was necessary. As the actual time of grinding a

center is governed, of course, by its condition, the time for

actually setting up the machine to the correct position for

grinding would be a better measure of its efficiency. The
time required for placing this grinder in the machine, locat-

ing it, starting and then stopping the lathe, and removing the

grinder, is said to be less than one minute.

CINCINNATI VARIABLE-SPEED PLANER
DRIVE

An interesting type of electric speed controller has recently

been applied to a 36-inch forge planer built by the Cincinnati

Planer Co., Cincinnati, O. This controller, which is shown
attached to the planer in the accompanying illustration, is so

arranged that either the cutting or return speeds can be

varied independently, thus enabling the operator to change

the speed of either the cut or return stroke to suit conditions.

The motor by which the planer is driven, is mounted on

top of the housings in a manner similar to the regular plain

motor drive. As the illustration shows, the motor is coupled

direct to the countershaft, thus doing away with all gearing.

A 2 to 1 variable-speed type of motor is used, and its speed

is governed by the two electric controllers shown mounted on

the switchboard that Is located at the rear of the housings.

By means of one of these controllers, any desired cutting

Cincinnati Planer equipped with Electric Variable-speed Controlling
Meclianism

speed ranging between 25 and 50 feet per minute can be ob-

tained tor the cutting stroke, without in any way altering the

return. The other controller is for the return speed and it

enables variations ranging between 50 and 100 feet per minute
to be made without affecting the speed of the cut. It is evi-

dent then that with this new speed controller, it is possible to

operate with a cutting speed of say 40 feet and a return speed
of 60 feet, or a cutting speed of 20 feet with a return speed
of 90 feet, etc., the different speeds being varied to suit the re-

quirements.

Just in front of the housing, a limit switch is located which
operates the controlling levers so that after they have been
set for any particular speed, they will autonjatically return
to that speed at each stroke. It will be noted that a standard
type of starting box, which is shown mounted on top of the
switchboard, forms a part of the equipment. The wiring,

illustrated in the engraving, is only temporary. This method
of control does not need any more wiring than a regular drive
except that wires have to run to the limit switch.

STEPTOE 26-INCH TRIPLE-GEARED SHAPER
The accompanying halftone shows a new 26-inch triple-

geared shaper that has recently been brought out by the John
Steptoe Shaper Co., 2951 Colerain Ave., Cincinnati, O.

The ram of this machine is driven by two gears of large
diameter which mesh with racks that are cut from a solid

steptoe 26-inch Triple-Beared Shaper

steel bar. The teeth in the racks are staggered which elimi-

nates excessive jarring at the ends of the stroke and gives

the ram an even, steady movement. The use of two driving

gears permits the passing of long bars through an opening

in the top of the column, when this is necessary for keyseating

or in connection with other work. The head of the ram can

be quickly loosened, swiveled and clamped to any angle by

means of the clamping lever shown just back of it. The shifter

dogs are placed on top of the ram, thereby permitting the lat-

ter to be of larger dimensions and greater strength.

The cam plate for shifting the belts, has eccentric slots so

arranged that one belt is shifted before the other, thereby

avoiding the unpleasant screeching of the belt which is fre-

quently heard in triple-geared shapers. The outer support is,

as the engraving shows, of very strong construction.

All the shaft bearings in the column of this machine are

bushed with cast-iron bushings and they are provided with

ring oilers. The shafts also have spiral oil grooves to insure

the proper distribution of the lubricant over the entire

bearing.

Tlie vise has a swivel base which is graduated so that it

may be set to the required angle. The upper jaw of this vise

grips firmly around the lower jaw, so that It is prevented from

rising when work is being tightened in the vise. Two addi-

tional clamping bolts are provided which extend through the

upper jaw so that the latter can be fastened when considerable

accuracy is necessary, the bolts overcoming any tendency on

the part of the jaw to rise when the work is clamped.

The apron, as well as the table of this machine, is slotted,

thereby providing liberal clamping surface. The table support
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has a roller, as shown, which hears against a plain surface under

the table. This roller can be quickly adjusted by means of the

clamping lever shown. All the wearing surfaces are provided

with flat gibs and the screws for adjusting the gib in the

ram and "harp slide" are equipped with lock-nuts. The feed-

screw and the harp-slide screw are provided with handwheels

which will he found very convenient. This machine is geared

in the ratio of about 42 to 1 and it is designed to take heavy

cuts in high-speed steel. The column, ram and base are heav-

ily ribbed and braced, and all the bearings are liberally pro-

portioned.

LODGE & SHIPLEY SPECIAL DRILLING LATHE
Tlie Lodge & Shipley Machine Tool Co., Cincinnati, O., has

recently completed an interesting special drilling attachment

which is shown in Figs. 1 and 2 applied to one of the 30-inch

by 30-foot motor-driven patent-head lathes built by this com-

pany. This attachment is intended for drilling 4-inch holes

longitudinally through the centers of steel locomotive driving

and carriage in the illustration. That portion of the stead-

rest which carries the end of the axle has a large annular bear-

ing which revolves with the axle. The other side of the steady-

rest serves as a guide for the drill which passes through a
bushing that revolves with it. The particular bushing shown
in place Is for a 4-inch drill while those on the floor are for a
2-inch size. Between the steady-rest and carriage there is an
intermediate drill rest and guide which is also equipjied with a

revolving bushing that supports the center of the drill. These
bushings, while free to revolve, are kept from endwise move-
ment by set-screws, the tips of which enter annular grooves

cut around the center. When the hole is being drilled, the
work revolves in one direction and the drill, of course, in the

opposite direction. The rotation of the work, which is slow as

compared with that of the drill, serves to keep the hole con-

centric.

To take care of the unusual end-thrust required to drive a 4-

inch drill, the headstock of this lathe is provided with a spe-

cial tie-piece across the top. that is fastened to the caps of

Fig. 1. Lodge & Shipley Lathe with Special Attachment for DrUling LocomotiTe Axles

wheel axles, the purpose of the holes being to permit inspect-

ing the interior of the forging tor defects, such as seams due
to piping, etc.

A front view of the lathe is shown in Fig. 1 in which some
of the gear covers are removed to better show the gearing of

the headstock and of the special drilling attachment. In the

each one of the fcur bearings. The front and rear gear covers

of the headstock are bolted to each side of this tie-piece. The
headstock gearing gives six mechanical changes of speed, which
are supplemented by a 2 to 1 speed variation in the 10 horse-

power main driving motor.

Tine arrangement of pump and piping Is shown in Fig. 2.

Fig. 2. Rear View of the

rear view of the lathe, these covers are shown in place, all

gears ordinarily being completely covered so as to fully safe-

guard the workman. This special drilling attachment is

mounted on the carriage as shown. It consists of a heavy
bracket to which Is attached a 4%-horsepower variable-speed

motor, that is connected to the main driving shaft through
gearing and an intermediate shaft. The drill itself is carried

in the main driving shaft which is in exact alignment with
the lathe spinile.

One end of the axle to be drilled is gripped in a chuck (not
shown) on the lathe spindle, while the other end is supported
by a special steady-rest that is shown between the headstock

Special Drilling Lathe

The pump is placed near the end of the headstock, and it is

positively driven by a chain from the motor shaft. This forces

the lubricant through the piping at the back of the bed, and
up to the center of the main driving shaft of the drilling at-

tachment. The lubricant then passes through the drill itself

and is discharged at its tip. The pipe joint just below the
carriage Is fitted with a stuffing-box, so that the rear section

of pipe telescopes the adjoining section. This makes a good
joint and insures proper lubrication of the drill, regardless of

the location of the carriage. The w-hole machine stands in a
pan (not shown in the illustration) to retain the lubricant and
chips.



238 MACHINERY November, 1910

HASSEL MOTOR-DRIVEN GRINDER
A motor-driven grinder which lias proved very efficient for

removing surplus metal from castings and for smoothing

rough surfaces, has been placed on the market by the Pittsburg

Steel Foundry Co., Pittsburg, Pa. This grinder, which is

shown in the accompanying halftone, is rigid from end to

end and it is balanced on a pivot from which it is suspended.

The wheel is driven by a Westinghouse 5-horsepower direct-

current motor, which rests on a bracliet or frame of whicli

the suspending pivot casting is a part. The entire grinder is

so counterbalanced that the wheel tends to

rise when released by the operator. Chain

suspension is ordinarily used, which enables

the grinding wheel to be swung horizontally

through a wide arc. The motor shaft is con-

nected to the wheel shaft by a rigid coupling.

The wheel shaft is mounted in two bearings

provided with grease-cup lubrication, and it

is encased throughout its entire length by a

heavy tube which supports the grinding wheel.

It should be mentioned that grease has been

found superior to any other lubricant for this

grinder, because it works through the bear-

ings enough to form ridges at the ends which

practically seal the bearings against the en-

trance of dust.

The workman, in the operation of this •

grinder, grasps the two rods or handles which

are shown bolted to the wheel casing, and

moves the wheel across the part to be ground.

As the working position is beside the wheel, '

sparks do not interfere with the movement

of the operator or his observation of the work.

The emery wheel of this grinder is 24 inches in diameter, it

has a 4-inch face and is encased in a heavy cast-steel safety

shield. In the foundries of the manufacturer of this tool, it

has been subjected to severe service, the operation being con-

tinuous day and night and often with the full weight of two

men on the handles. An emery wheel of the size previously

mentioned, is worn out in about 48 hours on the average and

this time has been as low as 24 hours. No trouble has ever

been experienced with the motor, however, under these severe

tests, either in heating or commutation, and the shaft bearings

struction is practically the same. One of these improvements

is in the application of power for moving the upper bed, this

adjustment having been made formerly by a hand feed screw.

The power is applied by means of a small handle tha: may be

seen projecting downward about midway of the lathe. This

handle is attached to a half-nut that is lifted into mesh
with the thread on the feed-rod, thus transmitting a power

movement to the upper bed.

The bed is deep and rigidly designed, and the inside front

track is flat to provide a bearing for the waist of the carriage.

The upper and lower beds are carefully scraped and fitted

Fay ^ Scott 14 and 28 inch Extension Gap Lathe

together and they can be fastened rigidly by means of clamps.

When the upper bed is extended for long lengths, jack-screws

are furnished for supporting it. The rear end is cut away

to allow the overhang or removal of the tailstock. The latter

is of the improved cut-away type and it is adjustable for

taper work. The clamping device for the tailstock spindle

consists of a split bushing which eliminates danger of throw-

ing the spindle out of alignment. The headstock has re-

newable spindle bearings of bronze and a hollow, hanimered-

steel spindle with ground bearings. All the headstock gears

have required very little attention. The advantages claimed

for this tool are: the absence of belts, freedom ot vertical and

horizontal movements, safety, and durability. When com-

pared with belt-driven grinders, for which this type was sub-

stituted, the saving in belts alone is said to be sufficient to

pay for the beltless grinder in about two years.

FAY & SCOTT EXTENSION GAP LATHE
The extension gap lathe shown in the engraving, is a new

size recently added to the line of this type of lathes manu-

factured by Fay & Scott, Dexter, Me. In the construction of

this machine, several important features not found in former

designs have been incorporated, though the general con-

Hassel Motor-driven Grinder for Foundries, etc.

are covered with guards and the back gear lever has a posi-

tive locking device. The carriage is extended in the front

for use in connection with the full swing of the lathe with

the gap in use. This extension is rigidly supported by an

angle bracket, as shown, which has a bearing against the

apron, which, in turn, is supported against the upper bed by

an adjustable gib. The apron has the double-plate construc-

tion and it is of the bevel gear driven type. The feeds are

positively locked out when cutting threads.

This lathe swings over the shears, 14V4 inches; over the

carriage, SU inches, and in the gap, 29 inches. The 8-foot

machine takes 63 inches between the centers with the bed

closed, and 94 inches with it extended. The gap has a maxi-

mum opening of 32 inches. The thread-cutting capacity



November, IIIIO MACHINERY
2-^[)

ranges from 4 to 64 threads per inch. The equipmont con-

sists of a double friction countershaft, a plain or compound
rest, a center rest, a full swing faceplate, a driving fiicoplate,

wrenches, and a complete set of change gears. This lathe is

particularly adapted for garage and general repair work.

GARVIN VERTICAL SPINDLE MILLING
MACHINE

The No. 14 vertical spindle milling machine built by the

Garvin Machine Co., Spring and Varick Sts., New York City,

has recently been re-designed and important improvements

have been made to increase the general efficiency of the ma-

chine. By reference to the accompanying halftone engraving,

it will be seen that the standard rotary feed box used in this

company's horizontal milling machines, has been adapted to

the requirements of the vertical spindle machine. This feed

box has twelve changes, ranging in geometrical progression,

with the addition of a reverse movement for changing the di-

rection of the feed. The feeding movement is transmitted to

the head on the rail or to the work-table. Should the feed

for one need to be different than the other, the desired

feed can be quickly obtained by simply turning the crank

shown attached to the side of the box. An illustrated descrip-

tion of this rotary type of feed box appeared in the department

of New ilachinery and Tools for March, 1910, in connection

with an article descriptive of the Garvin geared feed milling

machine. The feeds for the table and cross-slide are automatic

in both directions. These feeds have an automatic trip which

is so designed that the feed is thrown out a little before the

Vertical Spindle Milling Machine -witb Rotary Feed Box

positive stop is reached, so that the breaking down of the

feed works by carelessness in setting the trips, is prevented.

The speed changes for the spindle of this machine are through

back-gearing which is located in the head as in previous de-

signs. The different speeds are obtained by the operation

of a single lever which through a rack and pinion movement
shifts the gears that connect the driving shaft with the spin-

dle. There are three positions for this lever, two of which
give different back-gearing ratios, while the third is a neutral

position. When the lever is in the neutral position, the uni-

versal joint drive can be disengaged from the back-gear shaft

and attached directly to the spindle, thus giving a high-speed

direct drive without gearing. The vertical slide of the head
has a spring balance which is enclosed in a tube that mav be

seen extending above the slide. The depth of cut can be regu-
lated by a micrometer gage stop \vhich can be locked in posi-
tion by a binder nut when necessary.

STOCKBRIDGB 16-INCH BACK-GEARED
CRANK SHAPBR

The Stockbridge Machine Co., Worcester, Mass., is now
building the IGinch back-go>ared shaper shown in the accom-
panying halftone. This machine, while adapted for tool-room
work, is also sufficiently heavy and rigid to meet the re-
quirements of a manufacturing tool.

Among the new features incorporated in the construction
may be mentioned the method of attaching the cross-rail to
the column. The gib on one side of the column ways is cast
solid with the cross-rail, there being one adjustable gil) lo-

Stockbridge 16-lnch Back-geared Crank Shaper

cated on the working side of the shaper. With this construc-
tion, which is similar to that employed on milling machines,
adjustments may be quickly made and the cross-rail locked
to the column by simply tightening the gib binder screws on
the working side of the machine.
The rocker arm used in this shaper is of a special design

that has exceptional strength. The slot in the rocker arm
has an unusual depth and width to provide ample surface
for the crank block.

The ram has a semi-circular shape on the top with straight
sides, which construction, in addition to the internal ribbing,
gives the ram ample strength and stiffness. For taking up
wear in the ram ways, tapered packings are provided which
extend the entire length of the column and are adjusted from
either end by means of screws. The head can be adjusted to
any angle, and it is accurately graduated; it is locked in
place by two bolts, one on each side. Either a hand or aiito-

matic down-feed can be provided for the head, and the slide
has a graduated collar reading to thousandths of an inch,
which can always be set to the zero position. The cross-feed
is automatic in either direction and adjustments can be made
while the machine is in motion.

As the engraving shows, the base of this machine has an
extension in front to which work may be clamped when neces-
sary, there being slots provided for that purpose. The table
is rigidly supported at its outer end by an angle-iron that is
bolted to the base and has a sliding upright which adjusts
itself to various heights of the knee automatically. By
tightening two bolts, the slide and angle-plate are securely
locked together. In addition to this support, the knee is
hooked over the saddle so that the latter takes the forward
thrust which would otherwise come on the bolts that hold the
knee to the saddle. Vertical adjustments of the knee are
obtained by means of a telescopic screw w-hich has a ball
thrust bearing.
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The driving cone is supported by a self-oiling bearing that

is built out from the side of the column. This bearing takes

all the belt pull and thus relieves the driving shaft. The 4-

step cone, in conjunction with the back-gears, gives eight

changes of ram speed. All change gears are made of steel,

and the driving shafts are carried through the column and

are supported at both ends by self-oiling bushed boxes.

This shaper has a maximum stroke of 16% inches; a ver-

tical travel for the table of 14% inches; and a horizontal

travel of 23 inches. The head has a feed of 6% inches. The

minimum and maximum distances from the ram to the table

are 2% inches and 17 inches, respectively. The ram has a

bearing in the column of 30 inches; a length of 36 inches, and

a width in the column of 10% inches. The weight of the ma-

chine, complete, is 2850 pounds.

E. G. SMITH CO.'S UNIVERSAL ANGLE GAGE
The accompanying engraving illustrates a universal angle

gage which has been brought out by the E. G. Smith Co., Co-

lumbia. Pa. This gage is simple in construction and will last

indefinitely as there are no parts to become deranged. It con-

sists of two straightedges that are connected by the curved

Views showing Various Applications of Universal Angle Gage

pieces shown. As the three adjustable connecting joints per-

mit the straightedges to be placed at any angle with each

other, this gage can be employed for a variety of purposes,

some of which are indicated by the illustrations. For ex-

ample, it may be used as a protractor, height gage, square

and in a variety of other ways.

WALTHA.M FILING MACHINE
The Waltham JIachine Works, Walthani. Mass., has placed

on the market a filing machine that is particularly adapted

to die work and especially for the making of small sub-press

dies for watches, clocks and similar work.

The work-table of this machine Is 5 inches in diameter, and

it can be tilted for filing the clearance angle and swiveled in

a horizontal plane for a complete revolution while in the tilted

Pig. 1. Filing Machine as a Bench Lathe Attachment

position. This table is supported on each side, as shown in

the illustration, and it is provided with two clamping screws

so that it can be rigidly locked.

Two methods of holding the files are provided for in this ma-

chine; By one method, the lower end of the file is held in a

vise while the upper end is gripped by a split chuck. As the

vise has a vertical V-groove and the chuck four wide slots,

either round or flat shanks can be securely held. With the

second method, cross holes are drilled in the ends of the files

w'hich are looped over pins in the frame, similar to the man-

ner in which a hack-saw blade

is held in place. This method

is desirable when very thin files

or diamond-charged strips are

being used, for by means of the

nut at the top of the frame, con-

siderable tension can be ob-

tained. The upper spindle can

be detached from the frame with

the file, thus making it easy to

remove a file from a die by

simply releasing the lower end.

Files having lengths ranging be-

tween 2 inches and ZVz inches

can be held, and a set of as-

sorted files is furnished with the

machine. The stroke of the

frame can be adjusted to any
length up to 1% inch.

This machine can be furnished

either as an attachment to a

bench lathe or as an independ-

ent machine. The first type when in use, is mounted on the

bench lathe bed as shown in Fig. 1, and driven by a special

chuck in the headstock spindle. A machine with an inde-

pendent drive is shown in Fig. 2, the drive being in this case

by means of a three-step cone pulley which is supported by
an outboard bearing.

The height from the base to the table is 9% inches and the

weight of the machine. 21 pounds. Tlie workmanship is of

the same grade as that employed on the watch machinery

manufactured by this company.

Fig. 2 Waltham Filfngr Machine
with Independent Drive

MEISSBLBACH-CATUCCI HOB GRINDING
MACHINE

The Meisselbach-Catucci Mfg. Co., of 29 Congress St., New-

ark, N. J., is now manufacturing the hob grinding machine

shown herewith. This machine grinds the teeth radially and

Meisselbach-Catucci Hob Grinding Machine

during the grinding operation there is an abundant water sup-

ply to prevent burning the edges of the cutter, both of which

are important considerations. Means are provided for quickly

setting the face of the emery wheel radial with the work, and

the wheel face is kept true by means of a diamond tool that is

held in a simple fixture. The teeth of the cutter are not de-

pended upon for the spacing required in grinding them, as

work is independently re-divided by a large and accurate in-

dex plate on the machine, so that all inequalities caused by

hardening or uneven wearing are corrected. The arbor on

which the work is held, revolves on two dead centers to in-

sure accuracy. The cooling water is under control at all
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times aud the supply can be increased or diminished ami di-

rected to the proper place on the worlv. Guards are provided

for conttniiig the water, but these do not obstruct the view of

the worlv which is in plain sight of the operator. While this

machine was primarily designed for grinding straight fluted

hobs intended for cutting gears of the smaller pitches, an at-

tachment for grinding spirally-fluted hobs can be supplied.

Gear cutters, forming cutlers, circular forming tools for screw

machines, taps and similar tools can also be ground. The ma-

chine will accommodate diameters up to 5% inches. A
one-speed overhead countershaft and all the necessary

wrenches are furnished.

GREAVES, KLUSMAN 15-INCH ENGINE LATHE
Greaves, Klusman & Co., of Cincinnati, O., have brought out

a new lathe that embraces a number of novel features in its

design. This machine has ample power for heavy reduction

work and it is also adapted to comparatively light work by its

convenience of operation.

The bed of this machine is of a new design, and has been

heavily reinforced under the V's by an extra thickness of

metal which extends down below the girts. The side walls

above the girts are three times as thick as below so that

twisting strains of the Vs or bed are minimized. The head-

stock is webbed its entire length and is equipped with a high

carbon steel spindle that is accurately ground and runs in

phosphor-bronze bearings.

Figs. 2 and 3 show phantom and sectional views, respec-

Fig. 1. Fifteen-inch Engine Lathe built by Greaves, Klusman & Co.

tively, of a new design of tailstock which is so constructed

that it admits a spindle one-third longer than the usual

length. This spindle telescopes through a thimble at the rear

Fig. 2. Phantom Vie-w of Tailstock

of the tailstock, as shown in Fig. 3, so that there is a full

length bearing at the forward end of the travel. The spindle

is clamped at both ends of the barrel by a single-handled

clamping device. When this handle is turned in the direction

for clamping, the pinions shown, which are mounted on the

clamping screws, are revolved, by means of tootlied sectors on
the handle, sufficiently to cause the spindle to be firmly gripped

X'aclthienj.y.Yt^

Fig. 3. Sectional View of Tailstock showing Method of Clamping
and Spindle Construction

between sleeves that are curved to flt it. The tailstock is

clamped to the bed by means of a double clamp having three
bolts, two of which are located in front and one in the rear

as indicated.

The carriage is extra heavy and it has a full

length bearing on each of the V's. In place of the

usual inner front V on the bed, a wide flat bearing
is provided which gives a substantial support di-

rectly under the tool-rest and shortens the bridge

of the carriage. For cross-feed work, the carriage

can be locked by means of an eccentric clamp oper-

ated by a handle at the front. The compound rest

is substantially built, and both cross-feed and top-

slide are provided with taper gibs. The tool-rest

and cross-slide screw collars are graduated to read
in thousandths of an inch. The apron of this

lathe, an inner view of which is shown in Pig. 4,

is of the double-plate box form with bearings at

each end for the studs. All gears are of steel

and of coarse pitch. The longitudinal and cross
feeds are operated by frictions and they are re-

Fig. 4. Inner View of the Apron

versed by a lever at the front of the apron. The lead-screw
and feed-rod cannot be engaged at the same time, and the lat-

ter is supported at each end of the apron so that it is kept
in alignment regardless of the position of the carriage.

The rack pinion can be disengaged when the lathe is to be
used for screw-cutting, thus releasing all gearing and giving
a free movement to the carriage. This lathe has a thread-
cutting capacity ranging from 2 to 48, including ll^i pipe
thread, and a chasing dial is provided which permits the
thread to be "caught" at any point.

Five independent geared feeds, ranging from 10 to 160 are
instantly available by simply shifting a feed lever located at

the head end. These feed changes may be made while the

lathe is running and the tool is taking a cut. The way the

various changes are effected in shown in the sectional view
Fig. 5. The power is transmitted from the spindle through
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the shaft A to the shaft B, which is located inside the bed

and on which gears of various sizes are naounted. Below this

shaft there is a second shaft C, which is connected by gearing

with the feed-rod and on which there is a pair of gears D^ and

E,. These gears are keyed to shaft C but are free to slide on

iluisUiueri/.y. Y

Fig. 5. Feed Changing Mechanietn

it, and their position is controlled by lever L. When this

lever is in the upper hole of its quadrant, a clutch on gear D,

comes into engagement with the corresponding clutch on pin-

ion F,. which is in mesh with gear F and through

which shaft C is driven. When lever L is moved

to the second hole, as shown, the drive is through

gears D and Z),. whereas a movement to the third

hole brings into mesh gears E and £,. A still

further movement brings the clutches on B, and

G, into engagement so that the drive is then

through gears G and G,. By moving the lever L

to the last or lowest hole, G„ which has clutches

on both sides, is forced over against the tension

of the spring shown, into engagement with gear

Hi. When the gears are in this position, G, serves

to connect E, with H,. which is driven by the pin-

ion H. In this way the five changes are obtained.

All the feed gears are of steel, of coarse pitch, and

run in an oil bath. The feed-rod is provided with

an automatic stop in either direction.

This machine swings over the bed 16% inches,

and over the carriage, 11% inches. The maxi-

mum distance between the centers with a 6-foot

bed, is 36 inches. With a two-speed countershaft,

there are sixteen changes of spindle speeds. As

Fig. 1 shows, all the gearing is fully enclosed. The

cover at the head end is hinged to permit chang-

ing the gears without difficulty. The regular

equipment includes a compound rest, large and

small faceplates, steady- and foUow-rests, change

gears, countershaft and wrenches. A plain rest

can be substituted for the compound type if de-

sired, and a taper attachment, turret on the car-

riage or shears, oil pan bed, pump and tubing, draw-in collet

attachment, etc., can be supplied if required.

Attached to the work-spindle slide there is an overhanging

arm, similar to the arm of a milling machine, on which is

clamped a yoke for supporting the end of the work arbor.

This yoke or support is provided with a bronze bearing in

which runs a hardened sleeve clamped on the work arbor.

The work-spindle is provided with long bearings which in-

sure continued accuracy of alignment between the work arbor

and the hob slide, and both the work and hob spindles run

in conical bearings that provide practical means for compen-

sating for wear.

The drive for this machine is of the direct single-speed

belt type. The tight and loose pulleys are 14 inches in diam-

eter, take a 3-inch belt, and run at 300 revolutions per min-

ute so that it is possible to belt direct from the main line

shaft or from a motor as desired. The speed changes are

obtained by transposing gears at the front of the machine.

The feed is positive, and any desired rate may be obtained

by change gears. An automatic tripping mechanism is pro-

vided for disengaging the feed of the hob slide at any pre-

determined point in its travel.

As the slide on which the hob is mounted is in a horizontal

position, it can be easily adjusted or sniveled to an angular

position for cutting spiral gears. As the axis of the hob in-

tersects the vertical axis of the swivel, the hob may be set

for cutting spiral gears by first placing it in a central position

with the work-spindle when at right angles to the latter or

with the swivel set at zero, and afterwards swlveling it to

the angle desired in the same manner that would be employed

in setting for spirals on the milling machine. A lateral or

BARBER-COLMAN NO. 12 GEAR HOBBING
MACHINE

The design of gear bobbing machine illustrated herewith is

a recent development of the Barber-Colman Co., Rockford, 111.

This machine was designed strictly as a manufacturing tool

for cutting accurate spur and spiral gears such as are re-

quired in the manufacture of modern machine tools, automo-

bile transmissions, etc.

As the engraving shows, the work-spindle is horizontal and

it Is mounted in a slide that is vertically adjustable on the

column for various diameters o£ gears. The cutter spindle,

which is also placed in a horizontal position, is carried on a

slide that is adjustable along horizontal ways on the bed.

Barber-Colman No. 12 Gear Hobblog Machine

axial adjustment of the hob is obtained by a cross-slide on the

swivel, which has sufficient movement to allow different teeth

in the hob to be set central, so that each tooth can be brought

into action and a maximum amount of work obtained from

the hob before sharpening is necessary. The swivel base has

an angular adjustment of 45 degrees on each side of the zero

or right-angle position, and the graduations are provided with

a vernier reading to 10 minutes. The machine is also

equipped with a micrometer dial for accurately setting the

hob to the correct depth.

All the bearings in this machine are bushed with bronze,

and special attention has been given to lubrication. The lubri-

cant for the hob is contained in a spacious tank cast integral

with the bed, and an oil pump, regularly provided, is attached

to the machine. All oil and chips are conveyed to a remov-

able chip basin that is placed in the bed. The bed as well
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as the upright for supporting the worlv-spiiuile, is of box sec-

tion and rigidly constructed. The equipment consists of the

necessary change gears for hobhing all gears ordinarily en-

countered, speed and feed change gears, wrenches, charts and

feed tables. The net weight of the machine is approximately

3700 pounds.

GEARED PEED FOB SIBLEY DRILL PRESSES
The Sibley Machine Tool Co., South Bend, Ind., has designed

a positive geared feeding mechanism which is to be applied

to the entire line of Sibley drill presses above the 20- and 22^^-

inch sizes. The accompanying illustration shows a 28-inch

slidiug-head drill equipped with this new feed. The power

is derived from the horizontal driving shaft at the top of the

machine. This shaft is connected through spur gears and

spiral gears to a vertical feed shaft. At the lower end of this

vertical shaft, connection is made with the feed box proper

which is located on the head of the drill press. The feeding

movement is transmitted from the vertical shaft through

bevel gears to a horizontal shaft in the feed box on which is

mounted a cone of four gears that mesh with an equal number

on the worm-shaft. The feed changes are effected by means

of a small knob conveniently located in the center of the

handwheel. This knob is connected with a sliding key which,

by engagement with different gear combinations, gives four

feed changes. This key can also be shifted to a neutral posi-

Sibley Drill Press with Positive Geared Feed

tlon. The gear case which encloses the feed mechanism is

designed to be partly filled with oil so that thorough lubrica-

tion is insured. As all the shafts in the case are in a hori-

zontal position, all the parts are well lubricated with the

case one-third full of oil. By means of an automatic stop

collar on the sleeve of the spindle, a latch which holds the

feed worm in mesh with the bronze worm-gear is thrown out

of engagement, thus causing the entire mechanism, which is

fulcrumed on a large hinge pin. to swing down. This feed

mechanism is geared down step by step, in such generous ra-

tios from the initial drive, that an unusually powerful feed

Is obtained.

COLLET FOR DRIVING FLAT TWIST DRILLS
The Cleveland Twist Drill Co., Cleveland, O., has recently

applied for patents on a new device for driving high-speed

twist drills of the type that have flat taper shanks which

are tapered both on the flat sides and round edges. Shanks

of this kind are regularly furnished on the "Paragon" flat

twist drills made by this company. The drive for these drills

has been by sleeves or sockets having flat taper holes ac-

curately fitting the shanks and externally tapered to fit stand-

ard taper sockets for the spindles. In the case of flat twist

drills of large diameter having No. 6 shanks, this drive was

found to have certain disadvantages, as it made necessary

the use of cumbersome exten-

sion reducing sockets to adapt

the large shanks to the drill-

press spindles.

To overcome this difticulty,

as well as to provide additional

driving strength, the collet

shown in the accompanying en-

graving has been brought out.

Both the Nos. 5 and 6 "Par-

agon" shanks have been rede-

signed to the same length as

"Paragon" CoUet for Driving High-speed Flat Twist Drills

regular taper shanks, the taper on the round edges being

the regular Morse taper as formerly. When this modified

shank is inserted in the spindle, its upper end is received

and driven by the flat slot in the spindle just as is the tang

of an ordinary taper shank drill. This alone would consti-

tute a strong and practical drive, were it not for the fact

that the shank would lack support at the lower end of the

spindle. By the use of this new form of collet, a powerful

additional drive is given to the shank at its lower end where

the cross-sectional area is greatest.

As shown in the illustration, this collet consists of two

lugs L which project upward from a disk-like body through

which is cut a rectangular hole to receive the drill shank.

These lugs are ground on the outside to a standard taper

and the inner surfaces are tapered to fit the flat taper shank.

The view to the right shows the collet, drill shank and spin-

dle in combination. As will be seen, the extension E which

projects from the base of the collet, mortises into a slot cut

across the end of the spindle so that the collet is rigidly held

in place, and the entire combination is practically an inter-

changeable taper shank with an unusually long tang.

The width of projection E is such as to conform to the

standard slots now being put in the spindles of heavy-duty

drill presses by several well-known manufacturers. Collets

made w^ithout this extension will fit any spindle or socket and

will be furnished to those having machines with spindles not

fitted with slots, when specified, but they will not, of course,

have the same driving strength as the regular type. A groove

G is provided to receive the point of a drift-key in case the

collet should stick in the spindle.

That this tongue and groove drive at the large end of the

shank is much stronger than any drive on the tang, is evi-

dent from an inspection of the engraving.

AVBY NO. 1 SENSITIVE DRILL PRESS
The ball-bearing drill press illustrated herewith is a re-

cent design that has been brought out by the Cincinnati Pulley

Machinery Co., Cincinnati, O. The machine, which is known
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as the "Avey No. 1," has ball bearings throughout, permitting
it to run at the highest speed that high-speed twist drills will

stand. The bearings are constructed on the four-point con-

tact system, and all ball races and cones are of steel, hardened
and ground.

Four changes of speed are obtained from a 4-step cone
pulley, which drives a single pulley on the spindle. The
adjustment of the belt, when changing the speeds, is taken
care of by means of a carriage on the top of the column, on
which are mounted two idlers. The movement of this idler

carriage is effected by a screw-rod and handwheel which is lo-

cated in front of the machine at a point convenient to the
operator. The advantage of this screw connection with the
carriage, in addition to the quick and convenient adjustment,
is in the positive and precise belt tension it affords. In
changing from one size twist drill to another, if a change in

belt tension is required, it can be obtained by a slight turn
of the handwheel.

When making speed changes, the cone pulley is shifted longi-

tudinally on its shaft in

order to bring the step to

be used into alignment
with the spindle. This ad-

justment is easily made,
and without the use of

wrenches. It will be

noted that the loose or

idler pulley is smaller than

the tight one, which re-

lieves the tension on the

belt and reduces wear on
the countershaft bearings

when the machine is not

in use.

This drill press is de-

signed to handle work
within the limits of No. 1

taper shank drills, which
rang.^ in size up to .37/64

inch. The spindle is of

crucible steel and accu-

rately ground. The spin-

dle sleeve is graduated

and the stop collar, which
is mounted on it, may be

set directly by these grad-

uations for drilling holes

of any predetermined

depth. This stop collar

has a fixed clamping

screw so that no wrench
or screw-driver is re-

quired. The rack pinion

and shaft for the feed lever, is in one solid piece, which is a

decided advantage over the construction in which a sleeve is

held in place by a set-screw. The upper and lower columns,

as well as the countershaft on this machine are tongued and
grooved, which assures permanent alignment. The spindle is

% inch in diameter, it has a traverse of 12% inches, and is

bored to receive a No. 1 Morse taper. If desired, an elevating

device can be furnished for the table. This device, which can

be applied at any time, is practically the same as those used

on milling machines, there being a telescopic screw operated

through bevel gears.

This machine is built with any number of spindles up to

and including 4. The distance between the spindle centers of

a multiple-spindle machine is 9 inches. The tables range in

size from 15 by 18 inches for the single-spindle machine, to

15 by 43 inches for the four-spindle type.

High-speed Ball-bearing Drill Press

ALLEN SAFETY SET-SCREWS
The danger attached to the use of the set-screw having a

projecting head is well known, as this type has been directly

responsible for an appalling loss of life. An excellent substi-

tute for it, which has the required strength and gripping power
without the dangerous element, has been placed on the market

by the Allen Mfg. Co., Inc., 1.35 Sheldon St., Hartford, Conn.
In Fig. 1 a sectional view of this safety type of set-screw is

shown and also the kind of wrench that is used. These screws
are made from high-test steel bars and are said to be able to

withstand more strain than the projecting-head type of screws
of the same diameter. In the process of manufacture these

screws are turned from the solid, drilled, and then swaged
over a mandrel to form the hexagon hole for the wrench.
This hole is neatly and accurately finished so that the wrench,
which is simply a bar ct hexagonal steel bent at right angles,

will have a good hold. The points of these screws are backed
up by a thick wall of metal so that when hardened and drawn,
they will stand up under any pressure that can be applied
with the wrench. If desired, the leverage of the wrench can

Fif. 1. Allen Safety Set-
BCTe-w and Wrench

be increased by the use of a piece

of pipe or a monkey wrench. Any
pressure within the capacity of the

wrench can be applied, as the screw
cannot break if it fits the hole. It

a lock is required a second set-

screw is screwed in on top of the

first, thus effectually locking it in

place. A screw that is slightly

shorter than the depth of the hole

should ordinarily be used, and
when these screws are employed on marine work or in a

damp place, the hollow head should be filled with beeswax or

a mixture of beeswax and tallow, to prevent rust.

In Fig. 2 a cast-iron test piece is shown that was broken

by the pressure exerted with one of these set-screws. This

piece is 1% inch square and has a %-inch tapped hole extend-

ing through it. When the test was made, set-screws were in-

serted in each end of the piece with a plain cylindrical steel

block between them. One screw was then tightened until the

test piece was broken as shown. To effect such a break, a pres-

sure of approximately 8 tons was required, but this excessive

Fig. 2. Test Piece Broken by Pressure Applied with Safety Set-screw

pressure on the screw failed to distort the end or cause It

to "mushroom" in the hole. This company will eventually

bring out a full line of machine screws with hollow hexagon

heads.

BICKFORD AND WASHBURN NO. 1 MILLING
MACHINE

The milling machine illustrated herewith has been designed

by its builders, Bickford & Washburn, Inc., Greenfield, Mass.,

to meet the demand for a plain miller of medium size and

price. This machine has several important features which

should appeal to manufacturers who want to increase the ef-

ficiency of their equipment.

The table has a power feed and a hand lever is also fur-

nished to provide a rapid hand feed for light work. The
feeding movement is transmitted to the table through a

worm-wheel, kept in constant mesh with a rack which is

a quarter section of a screw. This construction gives a

smoothness of cut not obtained with the ordinary rack-fed

machine, and the tendency to chatter is prevented by the

curved teeth of this screw rack. The worm-gear meshing with

the rack, is driven by a short worm which is mounted on a

shaft that is rotated through worm-gearing and a feed shaft

of the regular type.
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Another feature of this machine is the provision for impart-

ing a quick return movement to the carriage when the feed

stops. This is often desirable, especially when the machine
is being used for such work as fluting taps or reamers. This

quick return of the table Is effected by means of a short drum
mounted on the cross shaft which carries the worm-gear

meshing with the table rack. As this drum revolves, it

winds up a wire cable to which is attached a weight. When
the feed is released, this weight immediately falls and re-

turns the machine table by unwinding the cable. The exact

place at which the table will stop is varied by means of a

special clamp by which the length of the cable is easily ad-

justed.

A crank handle is used interchangeably on the elevating

screw, cross-feed and table feed, and the screw for the latter

is provided with a device for keeping the crank from falling

off. Both the elevating and cross-feed screws have graduated
collars which may be set in any position. Tlie entire feed

mechanism is protected by a guard not shown in the illustra-

tion. The table has a T-slot through its center for %-inch
bolts and a large oil channel extends around it. The edge of

this channel is planed off flush with the platen.

This machine
weighs 900 pounds.

The working sur-

face of the table is

S by 23% inches

and it drops 7%
inches from the
center of the spin-

dle. The table has

a horizontal move-

ment of 15 inches,

a vertical adjust-

ment of 7 inches,

and a cross-feed of

3 incnes. The spin-

dle, which is bored

for a No. 10 Brown
and Sharpe taper,

runs in bronze

bearings that are

adjustable for

wear. For supply-

ing lubricant, eith-

cv an oil drip-cup

or pump will be

furnished. When
the latter is sup-

Bickford & Washburn No. 1 Milling Machine with P'led, the tank IS

either Hand or Power Feed placed in the base.

This machine is to be built in two sizes designated as Nos.

1 and 2. The No. 2 machine will be nearly identical with the

No. 1 size shown in the illustration, the principal difference

being an increase of about 600 pounds in weight and the addi-

tion of back-gears.

GANG UNIVERSAL DRILL PRESS TABLE
The auxiliary drill press table shown in the accompanying

illustration is built by the William E. Gang Co., Cincinnati,

O. This table, which is equipped with a chuck attachment,

is fully universal in its adjustments and therefore adapted to

a wide variety of work. The upper part on which are located

all the operating levers, can be swiveled in a complete circle

about the base. In addition to this movement, the chuck can

also be revolved upon its center irrespective of the angle to

which it is tilted. This tilting movement is effected by a

crank which operates a worm meshing with a toothed seg-

ment of large diameter. This segment is graduated from

zero to ninety degrees so that the operator can set the table

accurately to any desired angle. The three-jawed independent

chuck shown is 26 inches in diameter and is adapted to hold

work of a round or irregular shape. This chuck was or-

iginally designed for drilling copper tuyeres for blast fur-

naces, or work of a similar nature. For chucking castings

that are tapered either on the inside or outside, the jaws are

equipped with adjustable faces that will accommodate them-

selves to any taper within wide limits. These faces are pro-

vided with springs that keep them tilted back toward the

center of the chuck so that work having a tapered bore can be

easily placed on the jaws, thus making it necessary to loosen

only one jaw when removing or placing work in the chuck.

Tlie chuck jaws are reversible and if desired they can be re-

Drill Press Table with Universal Adjustments

moved, thus converting the chuck into a round table. When
the chuck is used in this way, the three T-slots shown can be

used for clamping. This table can be furnished with a plain

top, either round or square in shape, instead of a chuck. The
plain round top has the same diameter as the chuck—26

inches—and the square table measures 24 inches across.

ANDERSON GEAR ROLLING MACHINE
A process for forming gear teeth by the molding-generating

method or by rolling the blank in contact with an accurately

cut toothed roller, has been developed by H. N. Anderson, chief

Fig 1. Machine for Forming the Teeth of Gears by a Rolling Process

engineer of the Speedwell Motor Car Co., Dayton, O. The ma-

chine which has been designed for forming gear teeth by

this method, is shown in Figs. 1 and 2. The blanks to be

rolled, which are made slightly larger than the pitch diameter

of the finished gear, are first heated to a forging heat, after

which they are placed in the machine and clamped firm'y be-

tween two arbors which are timed by a gear of the same size

as the one to be rolled. The carriage holding these arbors is

then swiveled to bring the heated blank into contact, first
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with a breaking-down roller in which are V-shaped teeth that

cause the metal to flow out into a larger diameter than the

finished gear. The carriage is then moved to bring the blank

into engagement with the finishing roller which develops the

shape of the teeth; at the same time, any surplus metal flow-

ing out at the ends of the teeth is removed by a trimming

tool.

Tlie construction and operation of this machine will be un-

derstood by reference to Fig. 3, which shows a plan view. The

roughing and breaking-down rollers R and R, are' mounted

on shafts 8 and S, that are connected by gears E, F and G of

the same size, so that both rollers rotate at the same speed.

The shaft .S, is the driver, and it is connected to the work
arbor by gears C and D. The blank B is clamped between

enlarged ends on the arbors, which bear against the web of

the blank and fit into recesses of large diameter formed in

each side of the gear, thus giving it a firm support. The
clamping action is effected by the handwheel H. The carriage

on which the work arbors are mounted, is free to swivel on a

pivot which is located in line with the rear faces of gears C
and D.

When a gear is to be formed, the heated blank, after being

clamped in place, is forced into contact with the breaking-down

roller R by means of the handwheel H,. During this pre-

liminary rolling operation, the carriage is swiveled, as shown

such a change is made, the pivot for carriage .7. as well as the

plate M on which the roughing roller is mounted, will also

have to be adjusted.

In order to minimize slight imperfections which might

exist in the toothed rollers, the gears C and D are so propor-

tioned, in this particular case, that the blank makes 73 revo-

yacKi'uru.S.Y.

Pig. 2. Another View of the Gear Rolling Machine

in the illustration, so that the axes of roller R and the blank

are not parallel. For this reason roller R is made slightly

conical so that the teeth will be parallel with the periphery

of the blank. When the teeth have been

rough rolled sufl;iciently, as indicated by the

positive stop A', the carriage is swiveled to

the right, thus bringing the blank into con-

tact with the finishing roller R,. which con-

tinues the forming operation until further

movement is prevented by the stop K. After

the teeth have been finished in this way, the

work arbors are adjusted longitudinally in

first one direction and then the other to

bring the sides of the rotating blank into

contact with the trimming tools T, which re-

move the "flash" or superfluous metal at the

ends of the teeth. The ends of the work ar-

bors between which the blank is clamped, are

provided with a stripping arrangement which
enables the finished gears to be removed with-

out distortion.

It will be seen from the foregoing that

gears C and D, through which the work arbor ^'^- "* ''°"'"'

is positively rotated, are shifted out of engagement somewhat
when the blank is being rolled, by the swiveling action of the

carriage. By locating the pivot on which the carriage turns.

in line with the rear faces of these gears, as stated, they have

a normal contact when the blank is swung around into en-

gagement with the finishing roller i?,. The number of teeth

formed in the blank is, of course, governed by the size of

gear D, which has to be changed for different sizes. When

Fig. 3. Plan View ot the Gear Rolling MachlLe

lutions before a given tooth on the roller enters a given space

in the blank a second time. The product is also improved by

reversing the direction of rotation after the rolling process has

been iiractically completed.

In Fig. 4 samples of gears rolled in this machine are shown.

Tlie one to the left still has the flash at the ends of the teeth,

while the other has been trimmed.

The advantages claimed for this process are as follows:

cheapness, as the actual rolling operation does not exceed 45

seconds per gear; strength and superior wearing qualities,

owing to the pressure exerted on the faces of the teeth in

rolling which makes the metal dense and gives the faces a

hard outer shell. By removing the blanks from the heating

furnace at a uniform temperature, the shrinkage can be

Gears before and after the Flash la trimmed from the Ends of the Teeth

gaged, and it is claimed that the accuracy of the finished

rolled gears is equal to that of those which have been cut

and casehardened. The tendency of the rolled gear to warp

in casehardening is also less than with the cut gear, as the

structure of the metal at the periphery is changed while hot,

so that there are no internal strains to be righted in the case-

hardening operation, which is likely to be the case with a cut

gear, which is operated en with the metal in a cold state.
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These gears are intended to be used In connection with au-

tomobile work for differentials and transmissions on the

cheaper classes of cars, without being finished or timed after

the rolling operation. For more accurate work, they could

also doubtless be finished advantageously by grinding, after

having first been rolled slightly over the finished size.

the latter also has a similar action that Is independent of the

movable jaw. The lug h on the end of the movable jaw re-

lieves the pivot P, which is simply Intended for holding the

parts together when the wrench is not In use, from all strains

HIGH-SPEED GEARED 16-INCH DRILLING AND
TAPPING MACHINE

The accompanying engraving shows a new design of drill-

ing and tapping machine, which is being placed on the market

by the Frontier Iron Works, Grant and Letchworth Sts.,

Buffalo, N. Y. One of the Interesting features of this ma-

chine is the geared driving mechanism for the spindle. This

mechanism is contained in the circular case shown attached

to the head. On the pulley or driving shaft a disk 8% inches

In diameter is mounted in which are inserted three rows of

hardened steel pin teeth of involute form. The inner of these

rows has thirteen teeth, the

center row, twenty-four teeth,

and the outer row, thirty-

four teeth. On the spindle

two pinions are mounted,

which are held in position by

yokes connected to a tube

shown on the outside of the

case In the illustration. When
the upper of these pinions Is

in mesh with the teeth, on
the disk, the spindle revolves

in the direction for drilling,

whereas the engagement of

the lower pinion gives it a

reverse movement for back-

ing out taps. As there are

three rows of teeth, in the

driving disk, three changes of

speed are available and the

changes are instantly ob-

tained by adjusting the ver-

tical tube to the correct po-

sition.

This machine will drill

holes of any diameter up to

and Including %-inch, and it

has a maximum tapping ca-

pacity of % Inch. WTien the

Frontier le-inch Driuin^ and Tapping machine Is being uscd for
Machine drilling, the lower pinion is

shifted to a neutral position between two rows of teeth on the

driving disk. All speed changes can be made while the ma-
chine is In motion. The table Is slotted so that jigs, etc., can

be bolted to it. The maximum distance between the spindle

and table is 36 inches. The traverse of the spindle is 4^4

inches, its diameter in the sleeve is 1% inch, and it is bored

to conform to a Xo. 2 Morse taper. The column Is 4 inches

in diameter, and the over-all height of the machine, 7S inches.

This machine is rigidly designed throughout and is adapted

for manufacturing and repair shops.

WRIGHT QUICK-ADJUSTING PIPE WRENCH
In the department of New Machinery and Tools for April,

1910, we described a quick-adjusting pipe wrench which was
brought out by J. F. Wright, Canton, 0. This wrench has

since been considerably improved, the design having been

changed as shown by the accompanying line engraving. The
commendable features of this wrench are its simplicity, ease

of adjustment and strength. It can be gripped to or released

from the work quickly and it is easily adjusted to different

sizes with one hand, the adjustment being made by simply de-

pressing the sleeve S with the thumb; this disengages a pawl

in the sleeve from a rack on the under side of the handle. The
movable jaw has a rocker action Independent of the yoke and

i^\^^^
f ),,

' """m.'?;«;??'s?T'-^ ^acMnerM.y.Y.

\N rigut Quicl£-adjusim^ fipe Wrench

and also equalizes the strains over the entire length of the

yoke. By inserting a match in place of the pivot P, It has

been demonstrated that there is no strain on this pivot when
the wrench is in action.

PLANT INSIDE MICROMETER CALIPER
The Emerson Apparatus Co., 251 Causeway St., Boston,

Mass., Is now manufacturing the inside micrometer caliper

shown in Fig. 1. This micrometer is a primary instrument

a:; it Is graduated to give direct readings in thousandths of

an inch, without the use of an outside micrometer caliper.

By estimation even finer measurements can be obtained. This

caliper consists of a set of two tools each of which has two
screws for different ranges of measurement. Tlie smaller

Fig. 1. Plant Inside Micrometer Caliper

of these tools with its two screws has a capacity for measure-

ments ranging from % to 1 inch, inclusive, whereas the larger

size, with its two screws, will take measurements ranging

from 1 to 2 Inches.

The construction of this caliper is shown in the sectional

view Fig. 2. The barrel or body A of the instrument holds

the measuring screw B, which telescopes Into the barrel. This

measuring screw is advanced from the barrel by means of a

graduated nut H, and it is prevented from rotating when
being adjusted, by a locking pin E. The pin Is held In the

end of the handle and it is pointed to fit a V-slot In the meas-

Fig. 2. Secuonal View of the Plant Caliper

uring screw with which it meshes. By a slight rotation of

the handle which is threaded Into the barrel, this pin Is

brought to bear on the measuring screw and in this way the

latter is locked after an adjustment has been made. The

periphery of the adjusting nut H is graduated and each gradu-

ation, in passing the index mark on the barrel, indicates a

movement of 0.001 inch of the measuring screw. Every revo-

lution of the nut advances the screw 0.025 inch and after

every fourth revolution, a tenth of an inch graduation appears
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on the slot in the measuring screw just above the upper edge

of the nut. To the lower end of the barrel, a knurled cap C
is fitted that may be used for making slight adjustments to

compensate for wear. All parts of this micrometer, with the

exception of the measuring screws, are hardened. It is

adapted to either tool-room or general shop work for taking

accurate measurements in connection with boring, slotting,

grooving and internal work in general.

meshes with C and is driven by the pulley through reduc-

ing gears which are located on shafts P and Q, as shown in

the plan view. Fig. 2.

The speed changes are controlled by means of the two ver-

tical levers that are shown mounted at the front of the head-

stock. These speed changes may be made while the machine
is in motion and without any shock to the gears, the en-

gagement of two conflicting ratios of gearing at the same time

FAY & SCOTT 16-INCH GEARED HEAD LATHE
A new design of single-belt drive, friction geared-head lathe,

having instantaneous spindle speed variation is shown in Pig.

1. This machine is the product of Fay & Scott, Dexter, Me.

The drive is through a single constant-speed pulley located

at the back of the headstock. This pulley is designed to be

belted direct to the lineshaft, and power is transmitted to the

spindle through gearing, thus relieving it of all belt pull.

The headstock, a plan and elevation of which are shown in

^ So

Fig. 1. Fay & Scott 16-inch Geared Head Lathe

Figs. 2 and 3, has four mechanical speed changes that are ef-

fected by means of friction clutches. These frictions are of

the expanding type, fitted with cork inserts and operate as

follows:

The sleeve A, carrying gears B. C and D. is driven at a

constant speed, turning on shaft E. Four gears, F, O, H and

Fig. 2. Plan of Fay & Scott Geared Head

being made impossible. The entire mechanism
runs in a bath of oil and is practically noiseless

in operation. The working parts are readily ac-

cessible, and the friction clutches have a single

adjustment that may be made with a screw-driver.

The particular machine shown is fitted up for

plain turning with the usual rest, and with the

screw-cutting feature omitted. It can, however,

be furnished with facilities for screw-cutting and
with a compound rest.

Modern features have been incorporated in the

design, snuch as hollow hammered-steel spindle

with ground bearings; bronze boxes; cutaway
type of tailstock; wide waist carriage; flat inside

front bearing, and a double-plate apron of the

bevel gear type. This apron has reverse feeds and

there is a positive lock nut for the feeds when the machine is

arranged for thread cutting. It desired, a taper attachment

can be supplied and a turret can also be fitted to the carriage

or Vs.

As this machine was designed for the special purpose of

turning cams of different sizes, four spindle speeds only were

Mach iuerif, .V. V.

tig. 3. Sectional View of Fay & ScottOeared Headstock. and Cross-section of Clutch

J. are mounted on four friction bands, K, which turn loosely

on the spindle L, and may be clutched to the spindle by four

frictions, M. These gears are always In mesh with the gears

on sleeve A, and drive the spindle at four speeds. Gear N

necessary. By the use of a two-friction countershaft, how-

ever, the speeds can be doubled, or by using a countershaft

of the variable-speed type any desired number of speeds can

be obtained.
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ROCKFORD 15-INCH LATHE
The 15-iiich engine lathe shown herewith is a product of

the Rockford Tool Co., Rockford, 111. This lathe has been de-

signed to meet the requirements of tool-room work and manu-
facturing. It is strictly high-grade throughout and is heavily

constructed and well ribbed, so as to stand up under heavy

cuts. The spindle is made of high-grade spindle steel and

it runs in phosphor-bronze bearings. The front bearing is 2%

Rockford Tool Co.'s 15-inch Lathe

inches in diameter by 4 inches long, and the rear bearing has

a diameter of 1 15/16 inch and a length of 3 inches. A hole

1% inch in diameter extends through the spindle. The par-

ticular lathe illustrated is equipped

with a 5-step cone and a single back-

gear with a ratio of 10 to 1. This

lathe is also built with double back-

gears and with a 3-step cone, when
it is to be used on work requiring

considerable power. The headstock

is of a heavy pattern that is well

braced, and the faceplate supplied

with the machine is heavy and well

ribbed to prevent any springing ac-

tion when work is clamped to it.

The bed is also heavily constructed

and well ribbed and the webs in the

sides are located directly under the

shears to prevent any springing or

chattering when taking heavy cuts.

The shears have a large bearing

surface and the carriage is gibbed

in the front and back. The apron

is well ribbed and is so constructed

that the split nut and feed cannot
be thrown in at the same time. The
feed-screws for the cross-slide and the compound rest are

both graduated. Tlie opening in the tool-post is % inch by

1% inch. The tailstock is very rigid and the tail spindle is

1 15/16 inch in diameter and has a travel of 6 inches. The
centers have a No. 3 Morse taper. Either a belt feed or a

positive geared feed may be employed, there being a geared

connection between the lead-screw and feed-rod which is

readily thrown into or out of engagement. The thread-cut-

ting capacity of this machine ranges from 3 to 20 per inch,

including 11^/^ threads, and every other number from 20 to

40 per inch. The necessary gear changes for screw cutting

can be quickly made without the use of wrenches, there

being a special construction which enables this to be done.

the National Machinery Co., Tiffin, Ohio, August 19 to 23, none

attracted more attention or proved of greater interest than the

"National" line of improved forging machines. The new fea-

tures in particular were the "friction slip" flywheel design and

the direct motor drive construction.

The "friction slip" flywheel, while simple in detail, meets a

positive requirement in forging machine construction. It is

a protection or relief to the machine against the enormous

strains thrusf upon it by the flywheel momentum w-hen the

machine "stalls," or, in other words, is pre-

vented from completing the revolution due

to an excess of stock or cold metal fed into

the dies. The flywheel Is held between fric-

tion flanges which are keyed to the shaft.

When excessive material or cold stock is

fed into the machine and prevents the head-

ing tool from completing a full stroke, the

flywheel slips between these friction flanges.

This slipping action dissipates the momen-
tum of the wheel, eliminates the excessive

strains attendant to a rigid flywheel and
protects not only the machine but the motor
as well.

In the "National" direct motor drive de-

sign the motor is secured to a bracket bolted

to the machine bed. The motor pinion

meshes with a gear bolted to the "friction"

flywheel. The design insures long life and
protection to the motor and freedom from
petty repairs, and has proved under the

most severe tests to be a most practical

method of directly connecting a motor and forging machine.
The double cam mechanism operating the grip is an inter-

esting feature, also. This double cam mechanism allows the

National Forging Machine wath Friction Flywheel and Improved Gripping Mechanism

opening and closing of the dies to be "timed" so as to give

unusually large upset or "gathering" capacity and this makes
possible a wide range of work and more intricate forgings in

fewer operations.

These machines are built in sizes of 1%-, 2-, 2%-, 3-, 3%-,

and 4-inch capacity. The illustration is of a 2-inch machine
and shows the motor application and "friction slip" flywheel

plainly at the left.

NATIONAL FORGING MACHINE WITH
FRICTION SLIP FLYWHEEL

Among the many new and improved designs shown at the

recent exhibition of bolt, nut and forging machinery, held by

MONARCH 16-INCH ENGINE LATHE
The Monarch Machine Co., of Sidney, O., has recently added

to its line of machine tools the 16-inch engine lathe shown
herewith. This lathe is equipped with double back-gears that

'are operated by a conveniently located lever. The headstock

has a three-step cone and it is strongly ribbed. Either a posi-

tive geared feed or a belt feed can be employed and the range

is sufficient to cover all practical requirements. The spindle

is made of high carbon hammered crucible steel and it is ac-
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curately fitted in bronze bearings. The tailstocls is of the

offset pattern which permits swinging the compound rest paral-

lel with the bed. The bed has extra weight and depth and is

webbed in 19-inch sections which insures rigidity. The car-

riage and apron are of modern construction throughout. The

compound rest has a bearing surface of ample width and is

provided with gibs for taking up wear. The steel rack used

is in one section, and the pinion meshing with it can be dis-

engaged for screw cutting. The ratios of the back-gears on

this machine are 9 to 1 and 5 to 1. It has an actual swing

Sixteen-inch Engine Lathe built by Monarch Machine Co.

over the bed of 16 inches and over the plain and compound

rests of 10 inches. The maximum distance between the cen-

ters with a 6-foot bed is 34 inches. The parts included in the

regular equipment are a friction countershaft, a full set of

gears, large faceplate, dog-plate, steady-rest, follow-rest and

the necessary wrenches. All lathes are drilled to receive a

taper attachment which can be furnished with the machine,

if required.

GBIBR NO. 1 STRAIGHTENING PRESS
The bench straightening press shown herewith is now being

manufactured by the P. A. Geier Co., 5112 St. Clair Ave.,

Cleveland, O. This press, which is a No. 1 size, is designed

for straightening shafts, arbors, forgings, spindles, and similar

work. It has a capacity for straightening cold stock of 2

inches in diameter. The body is of box-type pattern, heavily

reinforced to withstand the unusual strains to which tools of

this kind are often subjected, and all parts are heavily con-

structed to give the press the required rigidity and power.

ACME TURRET LATHE TURNING TOOLS
The Acme Machine Tool Co., Cincinnati, 0., has brought out

a new line of turning tools for the Acme turret lathes. These

tools are made to fit the 1%-inch and 2%-inch machines and

the respective tools have

a capacity equal to the

spindle opening of the

lathes for which they are

intended. The back-rests

are made of either the

roller or plain type as de-

sired. One of these tools

of the roller-rest type is

shown in Fig. 1, and also

in Fig. 2 attached to a

turret. As the engravings

show, these rollers are

mounted on dovetailed

slides that can readily be adjusted for different diameters by

the knurled screws shown. When the rollers are set, means
are provided for locking them in position. The tool-block is

fulcrumed on a large pin so that it can be swiveled to differ-

ent positions. This block is clamped in place by the lever

Geler Bench Straightening Press

Adjustable centers are attached directly to the press, as

shown, so that centered work, which is being straightened,

may be tested. The bracket supporting the centering shaft

serves also as a hand-rest for holding the chalk when testing.

The V-blocks, on which the work is supported, are easily ad-

justed along a groove in the bed. The thrust-block on the

screw is of machinery steel, casehardened, and the adjustable

centers are of tool steel and hardened. The body of the No.

1 press is 13 Inches high; the length of the centering shaft,

40 inches, and the net weight, 135 pounds.

Fig. 1. Acme Turning Tool with
Roller Rests

Fig. 2. Turning Tool Attached to the Turret

shown, which is attached to a screw tapped into the tool-

block. This screw passes through a radial slot in the base

casting. When the block is set in the proper position and

clamped, it is securely held by a knurled backing screw, which,

in turn, is prevented from turning by a locking screw.

HBNDEY QUICK-THREADING ATTACHMENT
An interesting and valuable attachment, known as a quick-

threading attachment, has recently been designed by The

Hendey Machine Co., Torrington, Conn., and applied to the

company's Hendey-Norton lathes. The attachment, as the

name indicates, is intended for rapid thread cutting. Its use

,«\

Hendey Quick-threading Attachment

is especially advantageous on work where threads averaging

from one to three inches in length are to be cut, but this is

not the limit of the application of the attachment, the maxi-

mum capacity of which is a threaded length of 6 inches. The

attachment, as shown In the accompanying illustration, con-
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sists of a feed and a reversing sleeve, both assembled in a

main bracket, a rocker shaft with rocker, and an operating

lever with supporting bracket. In addition, two sets of trip

dogs are provided, the pins of which engage with pins in the

main bracket and act as automatic stops. A suitable chip

guard is provided for the sleeves.

The principal advantage of this device is the saving in time

over ordinary methods, which is due to the high speed at

which the carriage is returned from the end of the cut to the

starting point. This high speed is obtained by means of the

quick-return sleeve which has a multiple thread of very coarse

pitch. Both the quick-return sleeve and the feed sleeve are

in constant rotation when the attachment is In use, the feed

sleeve being driven from the reversing sleeve by spur gearing,

the latter sleeve, in turn, being driven by the lead-screw. No
time is lost when one of the sleeves is thrown in and the

other thrown out of gear. This advantage will be all the more
appreciated when contrasted with the ordinary method of re-

versing everything from the countershaft down. When the

attachment is not used it is easily disconnected and can be

moved out of place to the foot end of the bed. The attach-

ment can be furnished for any of the Hendey-Norton 14-, 16-

and IS-inch lathes, either for English or metric pitches.

SUPERIOR 32-INCH UPRIGHT DRILL
The Superior Machine Tool Co., of Kokomo, Ind., has added

to its line of drilling machinery the 32-inch machine shown
in the accompanying illustration. This drill press is equipped

with a compound table which has both cross and longitudinal

adjustment. The feed-screvs. by which these adjustments

are effected, have graduated dials reading to the thousandth

Superior 32-mch ^Upright Drill

part of an inch. The table has a working surface of IS by
36 inches and its dimensions over-all are 20 by 40 inches.

The arm is of heavy design having an exceptionally large

bore for the table, which is rigidly supported by an adjustable

supporting screw that rests on the base. This machine has

been especially designed for handling automobile parts and
for the use of railroad shops.

* * *

Radium has slightly decreased in price and it is now stated

that it costs about $2,100,000 per ounce. This is less than

it was a year ago, when it was estimated at about from

12,500.000 to $3,000,000 per ounce.

NEW MACHINERY AND TOOLS NOTES
Combination Forge and Furnace: C. U. Scott, Davenport,

la. Combination forge and furnace with heating space of 4

by 9 inches. The design is such that the work does not come
in direct contact with the blast, thereby greatly reducing the
formation of scale.

Brazing Outfit: Gilbert & Barker Mfg. Co., Springfield.
Mass. Fuel oil brazing torch and stand for holding work.
A mixture of fuel oil and air is used in the burner, in which
combustion is completed, so that a flame free from smoke is

directed upon the work.

Bench Torch: C. U. Scott, Davenport, la. Torch for bench
use which can be operated either with city or gasoline gas
and air at 1% pound pressure. A stand 10 inches high is

provided for holding the burner, and the latter can be ad-
justed to the most convenient height.

Steel Pulleys: Oneida Steel Pulley Co., Oneida, N. Y.
Steel pulleys ranging in size from 6 to 126 inches in diameter
and with face widths varying from 2 to 40 inches. By means
of a system of interchangeable cast-iron bushings these pul-

leys may readily be fitted to any one of several sizes of shaft-

ing.

Adjustable Reamer: Lapointe Machine Tool Co., Hudson,
Mass. Large adjustable reamer 10 inches in diameter, in-

tended for reaming cylinders. The body is made of machin-
ery steel and the inserted blades are of high-speed steel. A
41,^-inch hole extends through the body in which a %-inch
keyway is cut for fastening the reamer to an arbor. The
weight of this reamer complete is 92 pounds.

Hydraulic Wheel Press: Logemann Bros. Co., Milwaukee,
Wis. Hydraulic wheel press which is operated by a triple

two-stage pressure pump that is adjusted to respond auto-
matically to the requirements of the service either at high
or low pressure. This automatic control of the pressure
meets the changing degrees of resistance and prevents sud-
den and severe strains which might result in breakage.

Steam or Air Hammer: Buffalo Foundry & Machine Co.,

Buffalo, N. Y. Improved design of steam or air hammer
built in four sizes. The weights of the falling parts are, re-

spectively, 250, 450, 700 and 1500 pounds, and the cylinder
diameters for the different sizes are 6, 8, 10 and 12 inches.
The valve gears of the two larger sizes have been rede-
signed, the oscillating valve formerly used having been re-

placed by a balanced piston valve.

Rotary Slitting Shear: Niagara Machine & Tool Works,
Buffalo, N. Y. Rotary shear in which the widths of the strips

to be cut are regulated by a gage which may be rapidly ad-

justed. Anti-friction rollers on the face of the gage, reduce
the friction between the gage and stock, which, in turn, re-

duces the friction on the cutters and increases their wearing
qualities. A holding-down attachment is provided which
bears upon the stock as it passes through the machine.

Profile Truing Device: S. A. Woods Machine Co., Boston,
Mass. Truing device tor wood-working planers that sharp-
ens and correctly forms the knives while running at full

speed. This device corrects the inaccuracy of grinding and
setting and insures an equal cut for the knives. When this

attachment is in use, the holder carrying the truing stone is

caused to automatically rise and fall in its movement across
the machine, by a profile or pattern plate so that all cutters

are accurately trued and made to "track" perfectly.

Annealing Furnace: Hawley Down Draft Furnace Co., 736
West Monroe St., Chicago, 111. New type of annealing fur-

nace known as the Hawley automatic. A special feature of

this furnace is the automatic operation, it being driven by an
electric motor controlled by a clock, so that all work to be
annealed is kept in the furnace for a definite time according
to the character of the w-ork. The furnace is fed from an
overhead hopper and can thus be kept in continuous operation
without much attention.

Universal Grinder: Modern Tool Co., Erie, Pa. No. 3

universal grinder of rigid design. The body is nearly as
long as the ways so that the latter have practically no over-

hang and are therefore evenly supported throughout their

entire length. A smooth steady movement is given the re-

ciprocating table by simplified worm-gearing and large bear-

ing surfaces. The reversing mechantsm is mounted on a
bracket which is bolted to the outside of the machine so that
it can be easily removed if necessary.

Milling Machine Drive: Garvin Machine Co., Spring and
Varick Sts., New York City. Milling machine drive so de-

signed that the motor can be applied to a stock machine, thus
avoiding expense and delay. The motor is mounted prefer-

ably on a bracket at the rear, and drives by belt to a high-

speed 2-step cone, which is connected to tne countershaft on
top of the column. By means of back-gears, sixteen changes
of speed are available. The countershaft is mounted in ec-

centric bearings which may be rotated by a segment worm-
gear to vary the belt tension.

Jolt Ramming Machine: Arcade Mfg. Co., Freeport, 111.

Large jolt ramming machine especially designed for handling
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heavy loads and large flasks. This machine is built in three
sizes, the smallest of which has a table 6 by 10 feet with a
ramming load capacity of 40,000 to 45,000 pounds. The larg-

est has a table 6% by 12 feet with a ramming load capacity
of 55,000 pounds. Tables of greater length can be furnished
if required. The table is actuated by three pneumatic cylin-

ders, the pistons of which operate in unison. The stroke is

%-inch and the air pressure is 80 pounds.

Measuring Machine: Pratt & Whitney Co., Hartford, Conn.
Large precision measuring machine with capacity up to 144
inches. To eliminate error in the microscopic readings, the
standard bar has been elevated to a position nearly level with
the surface of the bed. The delicacy of contact between the
measuring faces is obtained by the use of auxiliary jaws
holding a small cylindrical drop-plug by the pressure of a
light helical spring. The tension of this spring is so ad-

justed that the instant the clamping surfaces are brought into

perfect contact, the plug, which is held in a horizontal posi-

tion by friction, will swing toward a vertical position and ex-

cess pressure will cause it to drop out.

Sheet Metal Straightener and Cutter: F. B. Shuster Co.,

New Haven, Conn. Sheet metal straightening and cutting
machine for strip metal up to 14 inches in width and 0.065

inch thick. The cutting-off mechanism is electrically con-
trolled and may be operated either automatically by a stop

gage or with an electric button located at the front of the ma-
chine. The metal passes through the feed and straightening
rolls and between the cutting-off knives to the gaging table.

As it comes in contact with the gage, an electric connection
is made which engages the cutting-off mechanism and at the
same time stops the movement of the rolls. The severed
stock is delivered to a rack or suitable receptacle.

Four-slide Milling Machine: Garvin Machine Co., Spring
and Varick Sts., New York City. Special four-slide milling
machine especially adapted for such work as the cutting of

oil grooves in automobile axles, keyseating, fluting, notching,
squaring ends, etc. The machine has four slides or work-
tables which may be operated independently so that there are
practically four machines. With this construction, three
slides may be at work continuously while the fourth is being
loaded. There is one cutter spindle for each pair of slides

and this is also independently driven so that one slide can
be entirely disengaged when required. The slides may be
fed by hand or power and twelve changes of feed are pro-

vided.

Carborundum File: The Carborundum Co., Niagara Falls,

N. Y. Carborundum file adapted to the work of a steel file

and also for filing parts which a steel file could not cut. This
file is made of a solid block of carborundum 13 inches long,

iy2 inch wide and 1% inch thick. One end is rounded and
the other is fitted with a durable wooden handle. It is claimed
that this file will work much more quickly on castings or
soft metals than one of steel, and in addition it may be used
for touching up casehardened parts and also for removing
the scale from hard metals. Owing to the extreme hardness
of carborundum, this file has excellent wearing qualities and
it cuts fast and clean and does not glaze or wear smooth.
The size and shape, as well as the grade of abrasive used, are

such as to adapt the file for all-around work.

Machine Recorder: National Machine Recorder Co., Mar-
quette Building, Chicago, 111. In the department of New Ma-
chinery and Tools for October, 1908, we described an instru-

ment for recording automatically the length of time machine
tools are idle or in operation. This machine has recently

been improved by the addition of an adding attachment, a
time-setting device, and a set of production counters. The
adding attachment accurately and automatically computes
the net running or idle time of each machine. Each produc-
ing unit in the shop has an adder which shows distinctly in

large figures the net time that the machine has been pro-

ducing or, if desired, the idle time together with the total at

the end of the day. The time-setting device, when set to a

fixed time for an operation, records on a chart and adding
wheels such time as is consumed in excess of the given time.

A set of production counters, placed directly above the time
adding attachment, records each piece produced by each ma-
chine as it is finished, so that there is an accurate record

of the output, time consumed, and time wasted.

Circular Milling Machine: Barber-Colman Co., Rockford,
111. Eighteen-inch circular milling machine of the vertical

type intended for finishing small parts such as links, levers,

connecting-rods, universal joints, clutch-yokes, etc. The ma-
chine is equipped with a circular table which may be revolved
continuously and to which the work is clamped radially in

suitable fixtures. After each piece is milled, it is removed
and replaced with an unfinished part so that the milling oper-

ation is continuous. The machine is not designed for circular

work, though such work can be handled conveniently, but for

the single purpose of machining those pieces that can be
milled with face, side or straddle mills. The construction of

the machine is high-grade throughout. All running bearings
are bronze bushed and are generously proportioned. The

spindle is of crucible steel and it has a No. 11 taper hole in
which the shanks of arbors or end mills can be held The
nose is also slotted for positive driving and the end threaded
for the larger sizes of face mills. The drive is of the direct
gear type, and six changes of speed are provided. The table
is rotated through worm-gearing and it also has six teed
changes. This machine occupies a floor space of 44 by 66
inches, and it has a net weight of 3300 pounds.

Gear Tooth Chamfering Machine: Ingle Machine Co., Roch-
ester, N. Y. Machine for chamfering the ends of teeth on
all styles of gears, including those of the internal type. The
operation is performed automatically on any gear within the
machine's capacity regardless of pitch or number of teeth.
The chamfering is effected b}' a rotary motion of the gear be-
ing cut, combined with a reciprocating movement of the slide
in which the cutter spindle is mounted. The machine is

driven by two belts from a countershaft, one driving the cut-
ter spindle and the other the feeding mechanism. The feed
is varied for different metals and pitches by a cone pulley
which provides three changes. Provision is made for swivel-
ing the cutter head to the right or left, depending on which
side of the gear is to be chamfered, and the head is also ad-
justable. All gears are located in the cutting position by a
guide or stop and no adjustment of the work is necessary
after the machine is once set up. This machine will take
gears ranging from 1V4 to 12 inches in diameter and with
diametral pitches of from 12 to 4. The equipment furnished
includes an oil pump, all necessary fittings, two double cut-

ters, an arbor, complete countershaft and the required
wrenches.

Vertical Surface Grinder: Blanchard Machine Co., Cam-
bridge, Mass. Vertical surface grinder equipped with a ro-

tary work-table or magnetic chuck, which forms an integral
part of the machine. This chuck is mounted on a sliding

table which may be quickly adjusted clear of the wheel to

place and remove work. The work-table runs on a ball

bearing of large diameter; it is securely gibbed down by a
ball thrust bearing at the center. The massive construction
of the head and spindle has made it practical to mount the
driving pulley or drum directly on the spindle which is driven
by a 5-iuch double belt from an overhead countershaft. The
spindle is mounted on a sliding bar that is secured to vertical

ways on the column. This head has a rapid power traverse
which is operated by a conveniently located lever. Over
travel in either direction is prevented by a simple device
which positively returns the operating lever to a neutral posi-

tion when the limit of travel is reached. The splined shaft
which drives the table through bevel and spur gears, is, in

turn, driven by a constant-speed pulley through a gear-box
giving eight speed changes. The levers for the speed varia-

tions and also for starting and stopping the table are con-

veniently located. The cooling water is supplied by a sub-

merged centrifugal pump which forces it through pipe and
hose connection, and suitable channels, to the inner face of

the wheel, whence it is driven across the ground surface in a
rapidly-moving sheet, thus effectually cooling the work. All

important bearings in this grinder, as well as all- continu-

ously running gears (except the pump gears) have oil bath
lubrication. The grinding wheel used in this machine is 16

inches in diameter and the rotary magnetic chuck has a diam-
eter of 24 inches. The maximum height under a new wheel
is 12 inches. The net weight of the machine is 6800 pounds.

Planer: Knecht Planer Co., Cincinnati, O. Electrically-

driven planer in which the table reversal is effected by means
of gearing, the driving belt and pulley running continuously

in one direction. The drive is such that the power is inde-

pendent of that used for the return movement of the table,

so that different cutting speeds with a constant return can
be obtained. The drive is by belt from an electric motor on
the housing to the main driving pulley. The reversing belt,

which is shifted in the regular way, is located on the left

side of the machine. The reversing pulley, like the main
driving pulley for the cutting stroke, runs in one direction

only. This reversing pulley is held by a ratchet and pawl
mechanism during the cutting stroke, and it is released at

the end of the cut just before the reversing belt is shifted to

the pulley. As the latter starts as soon as released, it is

in motion at the time the belt is shifted which relieves the

motor of heavy loads. The feed mechanism is positive and
independent of the driving mechanism. The feed is actuated

by a clutch which is tripped at each end of the stroke. The
feed boxes through which the feed movements are trans-

mitted, are mounted on each end of the cross-rail so that the

feed can be controlled from both sides. The feeds range

from 1/64 to 3/4 inch, increasing by 64ths and any desired

amount can be instantly obtained by shifting a conveniently

placed lever. A handle at the top of the feed-box provides

means for engaging or disengaging the feed without dis-

turbing the setting either as to amount or direction. By
means of a handle at the center of each feed-box, a fast

traverse may be transmitted to the slide that is connected

for feeding. This feature saves considerable time particu-

larly when setting or testing work. If desired, this planer
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can be equipped for belt drive In which case the countershaft
is mounted on the cross-tie between the housings, in place
of the motor. Four tool-heads are provided and those on the
side are counterweighted.

* * *

WRECK OP WELLMAN'S DIRIGIBLE
BALLOON "AMERICA"

Walter Wellman, the newspaper man who achieved inter-

national notoriety a few years ago by making an attempt to

reach the North Pole in a dirigible balloon, essayed to cross

the Atlantic in the same type of flying machine in October.

The start was made from Atlantic City, October 13, in the

America, a dirigible balloon 228 feet long carrying Wellman
and a crew of five—besides the cat. The balloon was pro-

visioned for a long trip and carried an ample supply of

gasoline tor the engines. The project was backed by three

newspapers in London, New York and Chicago, to whom wire-

less messages were to be transmitted by a Marconi apparatus

on board. A novel feature of the equipment was the "equili-

brator," a long snake-like appendage to the car consisting of

gasoline containers attached to a wire cable. The function

of the equilibrator was to maintain the balloon at a constant

height and to assist in steering. The tail end floated in the

sea, and as the balloon rose above a predetermined height

more of the equilibrator weight would be carried and as it de-

scended, less of its weight would be supported. Thus it was
expected that a constant mean height would be automatically

maintained without the expenditure of gas and ballast. The
equilibrator was a development of the leather "snake" stuffed

with food which was to be dragged over the ice on the pro-

posed North Pole expedition, but which was never given an

adequate trial because of the wreck of the balloon before it

was well under way. The daring, not to say foolhardy, navi-

gators, were caught in a great storm and blown out of their

course in a southwesterly direction, but fortunately were

rescued about 400 miles off Cape Hatteras by the steamer

Trent, bound for New York, on October IS. The equilibrator

was condemned as being unsatisfactory. The action of the

heavy waves transmitted severe shocks to the car and threat-

ened the destruction of the whole fabric. TTius endeth the

last of a long series of experiments with the dirigible balloon,

a device that must necessarily be the sport of the winds, no
matter how powerful the engines or how skillful the navi-

gator. By good fortune Wellman might have succeeded in

crossing the Atlantic, but the exploit would have proved little,

and would have been of little practical value.

• • •

THOMAS DAVENPORT, INVENTOR OF
ELECTRIC MOTOR

A tablet was unveiled in memory of Thomas Davenport in

Forestdale, town of Brandon, Vermont, September 28. The
inscription on the tablet reads:

"In memory of Thomas Davenport, 1802-1851. Inventor of
the electric motor. Near this spot stood the building where
he developed his invention. This tablet is placed here by the
allied electrical associations in America in recognition of the
great service rendered mankind by the invention, to the de-
velopment of which he devoted his life. Erected September
28, 1910."

Davenport's fathec died when the boy was ten years old,

and he was apprenticed to a blacksmith in Forestdale. In

one corner of the old blacksmith shop he arranged a crude
experimental laboratory where he conceived the idea of trans-

mission of intelligence by wire before Morse invented the

telegraph. He produced here the first electric motor before

there was a mile of steam railway in Vermont, and built

and operated a model electric railway. Later he moved to

New York to perfect his inventions. While in New York he
drove a printing press with an electric motor and published

an electric journal known as the Electric Magnet and later

as the Magnet. Both these publications expired after a few
issues. Broken in health and financially ruined, he returned

to Vermont where he died July 6, 1851. Davenport's inven-

tive career was one of discouragement and misfortune. His
inventive genius was of a high order, but unfortunately he

was ahead of his time and the world was not ready to accept

and develop his ideas and reward him financially as it has

later Inventors who conceived practically the same inventions.

THE USE OP BALL OR ROLLER BEARINGS IN
MACHINE TOOL CONSTRUCTION*

The author of the paper abstracted in the following stated

at the outset that he hesitated considerably about accepting

the call to address the machine tool builders on the subject

of ball or roller bearings, not because he had not a great

deal to say about this subject, but because he knew full well

how difiicult it was to get below the machine tool builder's

hide the idea that there could be anything in ball bearings

for him. Then however, he remembered that the machine
tool builders had all prospered, and hence were familiar with

the ball bearings in their automobiles.

In the following no discussion of the merits of ball bear-

ings in general or of various types and designs will be given,

but rather a brief reference to a number of cases where ball

bearings are used on various machine tools, the examples

being taken from both American and European practice.

One of the oldest uses for ball bearings in machine tools

is on the vertical spindles of drill presses. Ball bearings

used in this manner have proved successful when proper

bearings, properly mounted, have been used. The Colburn

Machine Tool Co. showed at the recent convention of master

mechanics and master car builders at Atlantic City a heavy

drill press driving a li^-inch drill through 31 inches of cast

iron per minute, and a S^A-inch drill through 11 V4 inches per

minute. It is evident that here a heavy thrust is produced.

This thrust is taken by a Hess-Bright ball bearing of the

self-adjusting seat type. On radial drill columns, the weight

is sometimes taken on a thrust bearing at the top. It is

preferable to take the weight at the top on a ball bearing

placed there, rather than on a ball bearing placed at the

lower end of the column. The reason for this is that the

relatively small bearing at the top costs only a small fraction

of what a ball bearing big enough to surround the column at

the bottom would cost. In order to relieve the friction due

to the pressure that the sleeve exerts at the base of the

column in a radial direction, this pressure is taken on one

or more small radial bearings, arranged in a special manner.

These small bearings cost much less than a single large one,

and are quite as efBcient. In the swinging arm type of radial

drills, bearings are employed at the top and bottom to take

the radial thrust and a compensating seat thrust bearing is

placed at the bottom to take the vertical load.

Certain German milling machines take the thrust of the

table-elevating screw on a ball bearing. The Becker Milling

Machine Co. shows in its catalogue some types of belted ver-

tical milling machines with speed boxes equipped with Hess-

Bright ball bearings. Other prominent American builders of

this line of machines take the feed screw thrust on ball

bearings. One German type of heavy worm-driven 144-inch

planer is provided with two thrust bearings for taking the

worm thrust both on the forward and reverse strokes. It has

been found that the correct employment of suitable ball bear-

ings on a planer eliminates all liability to back-lash, and

increases the ease of running the planer as well as its power

efficiency.

The weight of the vertical spindle of a surface grinder built

by the Blanchard Machine Co. is taken at the top on a ball

thrust bearing, and the radial load at this point is taken on

a ra'dial ball bearing, while the grinding thrust is taken

immediately above the face grinding wheel on a ball thrust

bearing. The entire countershaft of a grinding machine, built

by linger of Stuttgart, Germany, is mounted on ball bearings.

The author stated that in the Hess-Bright Co.'s own shops

they had also remounted on ball bearings a number of their

grinding machine countershafts as well as the wheel spindles.

It was found that while the belts were frequently thrown off

in suddenly starting the machine, when the machine was pro-

vided with the original plain bearings, the substitution of

ball bearings entirely eliminated this difficulty. In addition,

the annoyances due to wear and the necessity for frequent

lubrication have been done away with. The Pratt & Whitney

Co. uses ball bearings on a very heavy grinding machine, the

entire load of 10- and 7-inch belts being taken on ball bear-

ings. The Rushmore Dynamo Works has mounted a con-

•Abstract of paper by Henry Hess read before tbe National Machine
Tool Builders' Association Convention In New York, October 26, 1910.
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siderable number of its grinding and buffing heads on ball

bearings after liaving first thoroughly tried them for dura-

bility and other qualities.

In the examples mentioned so far, ball bearings have been

employed under fairly uniform conditions as to load, and at

speeds ranging from moderate ones on drill presses, milling

machines, etc., to high speeds on grinding machines. Ball

bearings, however, are used with very decided success under

conditions where they are subjected to considerable shock, a?

for example, in heavy punch presses in which the driving

shaft is mounted on a ball bearing. This is done on fairly

heavy presses, having driving gears weighing 2000 pounds.

Carefully made comparative tests on this press showed that

the ball bearings decreased the power used on the idle stroke

by 54 per cent. The power used with a plain bearing during

the working stroke was 16.8 horsepower, which was reduced

to 13 horsepower with the ball bearing. The power saving for

the complete cycle was about 40 per cent. A punch press

provided with these bearings has been in use for a number
of years and the ball bearings do not yet show the slightest

indication of wear.

Ball bearings can be used to advantage on cold disk saws.

In a special case the plain bearing required renewal about

once every three weeks, and that renewal necessitated a re-

turning of the shaft itself, and hence put the machine out of

commission for some time. The disk ran at a speed of 4100

revolutions per minute and required 20 horsepower. It would,

when thrown in, almost stall the motor, and it frequently blew

out the fuse. A stream of cold water was kept constantly

running through the water jackets of the babbitted bearings.

The same machine provided with Hess-Bright ball bearings

and driven by a 7% horsepower motor has ample power, and

readily takes up the load without shock. The machine has

now been running for over a year and no deterioration in the

bearings has been noticed.

The use of ball bearings on wood-working machinery is of

no less importance. One of the largest European manufac-

turers of this class of machinery, Fleck & Sohne, of Berlin,

Germany, use ball bearings to a very great extent in their

machinery. This firm considers the matter of ball bearings

of such vital importance that its catalogue reads very much
like that of a ball bearing manufacturer. Carefully conducted

tests have shown that the power saving amounts to 60 per

cent when the machines run idle, and while in action the

actual horsepower saved is still greater, owing to the greater

load on the bearings. This company also states that besides

the saving of power, the wear is very much reduced, all

danger of heated bearings is eliminated, and the consumption

of lubricant is greatly reduced. Among American wood-

working machine builders, the Defiance Machine Co. mounts

an IS-inch spoke lathe on ball bearings. With the original

babbitted bearings, two horsepower was required to run the

cutter-head idle and 7 horsepower for turning an 18-inch

spoke. When mounted on ball bearings these values were

reduced to 0.8 horsepower and 5.S horsepower, respectively.

A somewhat peculiar condition of affairs relating to the

introduction of ball bearings, is that many of those who em-

ploy them ask in the first place for an exclusive right to use

them on their machines as against their competitors, and

then, as that is not possible, that no mention be made of the

use of ball bearings for their certain class of machines, in

order that their competitors may be kept in the dark as long

as possible. This condition, of course, is irksome to the manu-

facturer of ball bearings, since it prevents the using of the

most effective of all arguments in convincing a prospective

customer.

Ball bearings can also be used to considerable advantage

on the countershafts for machine tools. In the German Xiles

Tool Works the entire line of countershafts is thus mounted.

In German practice ball bearings are used on cranes, both

in the trolley and for the hook. In one case a swing crane

column is mounted on ball bearings carrying up to 10 tons

horizontally and 14% tons vertically. Radial ball bearings

are regularly made in sizes with carrying capacities up to

14,000 pounds, and thrust ball bearings for loads up to 28,600

pounds at 10 revolutions per minute. Special ball bearings

can be made to suit any demand, even up to a load of 400,000

pounds.

CONCRETE VS. WOOD FLOORING
The subject of "Concrete vs. Wood Flooring for Machine

Shops" was of great interest to us because we had just pre-

pared plans for a new shop which would more than double

the capacity of our works, these plans calling for reinforced

concrete construction with saw-tooth roof, etc., and the ques-

tion of the best floor had, of course, been one that called for

considerable study.

Letters were sent out in which two questions were asked:

1. Are you using concrete floors at present, and are they

satisfactory to you and the workmen? 2. If you were to

build a new shop, what would your experience lead you to use

for the floors, and how would they be constructed?

In answer to these inquiries forty letters were received, of

which eight were distinctly in favor of concrete floors for

machine shop use. There were twenty-six decidedly in favor

of wood, and six were non-committal, being favorable to either

under certain conditions and for certain work.

These reports came with only one or two exceptions from
those operating machine shops, although sixteen of them
were not machine tool builders. All of the eight who pre-

ferred concrete have had experience with both wood floors

and concrete floors. Seventeen of the twenty-six preferring

wood floors have actually had experience with both; the other

nine based their preference for wood upon investigations made
by them when looking up this matter for their own benefit.

The general point of view of the writers of these letters can

best be given, perhaps, by two or three extracts from the

letters received, the first being from Southern Vermont.

"Regarding concrete floors for shops, we built a three story
cement and steel building in 1904, and in 1907 we put up a
saw-tooth single story building. In both of these buildings we
have used concrete floors without wood. We noticed the men
who were accustomed to standing on a wood floor became more
'foot-tired,' at least at first, in the cement building, and pos-

sibly those whose work gave them an opportunity to move
about were also slightly affected in the same way, but as for

this we are not sure. ... In these buildings with concrete
floors we provide a thin platform of wood for men who do not
move about; we do not find it necessary to provide it for

others. The planer and the bench hands whose work calls for

standing in one position most of the time need the wood in-

sulation.

"At first we thought it was the difference in the hardness of

the material, and in fact, this may be one of the reasons why
it is more tiresome, but the Aberthaw Construction Co. put out
a circular on this subject, in which it was suggested or stated

that the reason cement floor was objectionable was that it

carried off the heat from the men's feet faster than the wood,
which is not as much of a conductor of heat, and that, with
tu ) same temperature, this greater heat conductor produces
the undesirable effects, and in that paper we think it used the
comparison of the difference in feeling in the hand of an iron

and wood surface of the same temperature. Among other ob-

jections was that the cement was supposed to increase rheu-
matic troubles. We have had no such complaints, and have
felt that the advantages more than off-set the disadvantages.

"It makes a cleaner, more wholesome shop—one in which it

is possible to clean the floors from all of the objectionable mat-
ter that accumulates in the cracks of wood floors, and it also

makes possible the introduction of cuspidors cast directly in

the floor, into which we run a flushing stream at regular
intervals.

"If plants could be heated through simply warming the

floor, as we believe has been suggested, then the only serious

objection to the cement floor would be removed. It is possible

that the hollow tile may serve for this purpose. I refer to the

hollow tile made by the National Fire Proofing Co. A layer

of this tile with openings registering the entire width of the

building, and connected with conduit pipes on the lines al-

ready suggested, would give a very even distribution of heat

and would not make an expensive floor, although the total

thickness would have to be probably 2 inches under and 2

inches over of cement, with hollow tile of 4 inches or 6 inches,

according to the load.

"This would bring the temperature of the floor up closer to

that of the workmen's feet, and would make the floor the

warmest part of the building, and do away with pipes of all

kinds. It might not be necessary to have any immediate open-

ings into the room, excepting for a slight circulation. There
is no reason why steam pipes could not be put in the same
openings.
"There remains the element that always enters into the use

* Abstract ot paper by James N. Heald, read before the National
Association of Machine Tool Builders' Convention, at New York,
October 26, 1910.
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of concrete which must be seriously considered by anyone
building a more than one-slory building. A few shovels of

earth without the proper amount of cement, or a few shovels
full of interior earth material instead of sharp sand, may
happen to be placed where it will cause serious disaster, but
we have had no experience of this kind, excepting that we
have had to worry about it, particularly at first."

Among the letters favoring wood floors, the following from

Cleveland, Ohio, will he of interest:

"We have one building in our group made all out of con-

crete. Tliis building is three stories high and all the floors

are concrete. We have been greatly disappointed in the con-

crete floors. In the first place any water spilled on one of

the floors filters down through to the next. These floors are

not suitable for trucking, as they chip out and wear in

grooves. Our men do not like them and complain of the ef-

fect that standing on the concrete floors has upon their legs.

This may be imaginary, but it is to be considered.

"We have recently made an experiment on these floors by
covering them with about two inches of first-class paving
asphaltum put on by the company that does the asphaltum
paving in this city. So far, we think this is an improvement,
and another year may extena ihis coating over all the floors

in this building.

"In our judgment the best floor for a factory is narrow
matched maple. It wears smoothly and is easily repaired."

The second is from a manufacturer of automobile parts in

Detroit, Mich.:

"We are using concrete floors in our factory building, which
Is devoted to light machine shop manufacturing operations.
From our experience so far, we are quite firmly of the opinion
that this is a decided mistake, and that wood floors would be
much better and more economical in the long run for this

kind of work. While there have been a few cases of complaint
from workmen, this has not been at all serious. So our ob-

jection to concrete is more on the score of its being unsuitable
as a wearing and working surface in general as applied to ma-
chine shop operations. As a matter of wear, we find it giving
way much more rapidly than we had anticipated, while due
to this and at the same time aggravated by the presence of

metal chips and oil, it is rather difficult to keep clean. An-
other serious objection to concrete is the invariable damage
suffered by tools and finished pieces of work dropped upon it.

"One-inch to one-and-one-half incli by three-inch maple is

generally considered to be the best flooring material, and is

what we should use in future."

The third and last is from a manufacturer in Stamford,

Conn.:

"We have in two instances in our factory examples of con-

crete floors on which active manufacturing is being conducted,
and in both cases, during the winter months, we have trouble
in keeping the men comfortable in these rooms. The reason
undoubtedly is due to the fact that the concrete floors abstract
the heat of the body fron the feet, chilling the blood and con-

sequently producing a feeling of discomfort which is at-

tributed by the employes to want of proper heat in the room.
"The main portion of our factory is composed of wooden

floor of three thicknesses, namely a supporting floor of suf-

ficient strength underneath, an intermediate floor and a top
wearing floor of maple. We find that this construction of floor-

ing gives us excellent satisfaction from the standpoint of the
employes and likewise has the advantage of being readily re-

paired by replacing the upper surface without disturbing the
main features of the construction of the building.

"In two of the buildings we have used the reinforced con-

crete form of construction as far as the floors and columns
are concerned, and in this instance we have put screeds in the
concrete, nailing down an intermediate floor and top wearing
floor of hard maple as above. This method has given ex-

cellent satisfaction, and the writer has had the chance of

studying, from his own personal feelings, the effects of such a
floor, on account of our main offices being laid in one of these
reinforced concrete buildings.

"On the ground floor we have used a method of tar con-

crete for a depth of four inches in which are buried screeds,

and an intermediate floor and top maple floor as in the above
examples cited. Tliis method for the ground floor work is

highly satisfactory, as it keeps out the dampness and preserves
the floor. The writer had the experience within the past six

months of taking up a portion of a floor of this character,
which had been down thirty years. The under flooring and
screeds were just as clean and well preserved as if they had
just come from the lumber yard.

"In cases where we have found sensitive persons complain-
ing as to the conditions arising from the use of concrete
floors, we have made a lattice of wood for the employe to

stand upon with a marked improvement in his physical com-
fort."

During the last three or four years the use of concrete for

factory buildings has greatly increased, and when properly re-

inforced, has proved entirely satisfactory, and owing to the

reductions in the cost of cement and increases in the cost of

other materials, the use of reinforced concrete has become
quite general, and therefore floors of such structures are

worthy of special notice. Reinforced concrete floors are made
in numerous styles by different engineers, but the funda-

mental idea is that of using bars or other forms of steel as the

tension members, imbedded in concrete bodies. The floor

proper is simply a slab like a cement sidewalk with rein-

forcement near the lower surface and supported by beams of

concrete, also reinforced, which are formed as a part of the

slab.

The Effect of Granolithic Floors on Operatives

It is claimed by some of the advocates of concrete floors,

that the real cause of the workman's complaint is undoubt-

edly the coldness and not the hardness of concrete floors.

Everyone knows that the coolest seat on a hot day is a stone

doorstep, and like the stone step, the concrete floor feels

colder than the wood floor. When a concrete floor is in con-

tact with the ground, it actively withdraws heat from Its inner

surface because it is a good heat conductor. At all seasons the

concrete floor feels colder than the wood floor and the effect

of this on the operator who stands for hours in one place is to

gradually chill his legs and thus retard the circulation in

them. In some shops the operators not only bring in boards

and the like to stand on, but have gone so far as to wear

heavy overshoes during working hours.

The actual heating of the concrete floor-slab itself by means

of contained steam pipes or hot air ducts arranged in the sub-

stance of the flooring has proved remarkably successful in the

plant of the Morse Chain Co., Ithaca, N. Y.

In this plant, which was described in the American Machin-

ist, February 10, 1910, the workrooms are heated by radiation

from the concrete floors, with no direct admission of hot air

except in extremely severe weather. The experience of the

Morse Chain Co. seems to demonstrate that workmen have

mistakenly attributed the effects of the cement floor to its

"hardness," when in fact it was the "coldness" which was to

blame.

Taking up now the requirements of satisfactory floors of

concrete, we come first to the wearing qualities:

1. Liability of granolithic to wear into hollows, or ruts,

under heavy trucking.

2. Dust, due to abrasion of the floor surface, which is

sometimes merely disagreeable, but which in other cases

works damage to machinery and product.

3. The difficulty of making effective repairs in granolithic

finish.

4. Trouble in attaching machines to granolithic floors.

Trucking, as shown by the letters received, develops con-

siderable trouble, especially where the concrete blocks are

marked off into squares, as is usually done. It would be much

better, so far as this point is concerned, if the marking off of

the squares (which is done partly for lo.oks and partly that

any cracks which develop may run through these markings

and in that way not show in the level surface) was omitted in

such floors.

One suggestion has been made by an advocate of cement

floors, which is that flat iron bars slightly separated and not

on edge be imbedded in the floor in the direction in which the

trucking is done, and in that way take the wear of the trucks

and save the concrete. These are better than solid flat plates

which become polished and therefore very slippery after a

time.

Various paints are ottered to prevent dust, but they are of

very little value; the floors can be kept painted, but the ex-

pense seems prohibitive. No film, as thin as the average coat

of paint, will permanently resist the usual wear of the shop.

It is claimed that a boiled linseed oil thinned with gasoline

or naphtha until it runs into the pores of a porous surface,

oftentimes prevents trouble and is cheaper than some of the

floor paints. This preparation is incidentally a good water-

proofing for porous surfaces, as well as a preventative of dust.

In the matter of repairs, the granolithic surface is obviously

at a disadvantage compared with wood, because of the diffi-

culty of firmly bonding new material to the old.
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The difficulty of attaching machines to the concrete floor is

probably over-rated by those who have had no experience in

this line. Many of the later types of machine tools are so

heavy, so vrell-designed and so nearly self-contained that they

require very little, if any, attaching or bolting to the floor,

and, therefore, the drilling for plugs into which screws can

be driven, or the use of expansion bolts, should be a compara-

tively simple matter.

The breakage of parts in process, by dropping, is something

that must be considered individually. If manufactured arti-

cles are delicate and finished all over, there is risk of serious

injury to them in dropping on a concrete floor, which would

not be the case with a wood floor. Therefore, if the article

being made is fragile the wood floor is quite desirable.

With regard to cleanliness, there is not much question

but what the concrete floor can be kept cleaner than the wood

floor, which has so many cracks, usually full of dirt. What

dirt accumulates on the concrete floor is right on the surface

and can much more readily be taken up.

With reference to waterproof granolithic floors, experts say

that they must be troweled hard in order to make the surface

durable, and that this troweling also makes it practically

waterproof. There will be no leakage of water that may get

into the surface, except at joints, and possibly in places that

have been worn by use. The extent of damage would be sim-

ply whatever was done by the leaking water in the room be-

low. The conclusions are, that the highest success in the

construction of a granolithic floor s\irface can be obtained

only by following very carefully correct principles of construc-

tion and certain methods of manipulation, in order that the

surface may be able to give the service expected of it.

There are certain situations where in spite of its higher

cost, the wood top floor is probably better than any grano-

lithic surface for the owner to put in, simply because his case

may require certain qualities which the wood top can provide.

and which no masonry surface can give, and which he must

have, even at a higher first cost.

The virtues of a wood floor are inherent in naturally formed

material whose fitness is apparent at a glance. Saw up the

tree, season the sawed and planed strips, let the carpenter

make them into a floor, and you have a wearing surface of

certain high recognized value. With the granolithic surface

in contract, it is necessary to select cement and other ma
terials for certain qualities which are not evident in the ap-

pearance of these materials; correct proportions must be de-

termined; materials must be put on the right kind of surface

and at the right time, and must be manipulated in the right

manner. The green surface must be protected for a certain

number of days while it is setting. The mere statements of the

procedure necessary with the granolithic finish is enough to

show that the average granolithic floor will be more or less

unsatisfactory, because the average concrete workman is in-

clined to hurry, and . is often poorly informed as to the pro-

cedure necessary for getting a good surface, and for that rea-

son to a large extent, the success or failure of a granolithic

.surface comes down to the question of workmanship.

The cost of different types of flooring varies considerably in

different localities according to the relative prices of the ma-

terials at that point. In a general way it might be said that

the finished granolithic floor would cost around 25 to 30 cents

per square foot, and a concrete floor with wood top covering,

as suggested above, would figure 12 to 14 cents additional.

The White Star triple-screw steamer Olympic was launched

at the Harland & Wolff shi{)yards, Belfast, Ireland, October

20. The new vessel is 882 feet long, 92 feet wide and dis-

places 66,000 tons; it is 92 feet longer than the Lusiiania and

the Mauretania of the Cunard line, and displaces 21,000 tons

more, hut will be a slower boat than the Cunarders, its speed

being 22 knots. The rudder weighs 100 tons, and will be

operated by electric motors. The rivets used in the hull

weigh 1200 tons and number 3.000,000. The Olympic and its

sister ship the Titanic, now building, will accommodate 2500

passengers and carry crews of 8G0.

ANNUAL CONVENTION OF THE NATIONAL
MACHINE TOOL BUILDERS' ASSOCIATION
The ninth annual convention of the National Machine Tool

Builders' Association was held in New York October 25 and 26

at the Hotel Astor. The association has grown from the small

group of twenty-eight manufacturers of lathes, drilling ma-
chines, planers and milling machines who met at the HoUen-
den, Cleveland, in October, 1902, to perfect an organization,

to a body embracing a large part of the machine tool industry

in the United States, the membership now numbering one hun-

dred and forty-five concerns building all classes of machine
tools.

The present administration has done extraordinary work in

increasing the membership, and President F. A. Geier and
Secretary C. E. Hildreth are entitled to much credit for their

work in cooperation with others, In strengthening the associa-

tion. The following new members have been admitted since

the Rochester meeting in May:

Acme Machine Tool Co Cincinnati, Ohio.
Bardons & Oliver Cleveland. Ohio.
Blanchard Machine Co Cambridge. Mass.
Cincinnati Pulley Machinery Co Cincinnati. Ohio.
Blount. J. G.. Co Everett. Mass.
Cleveland Automatic Machine Co Cleveland, Ohio.
Cleveland Planer Works Cleveland, Ohio.
Fay Machine Tool Co Philadelphia. Pa.
Frontier Iron Works Buffalo, X. Y.
Gardner Machine Co Beloit, Wis.
Gleason Works Rochester. N. Y.
Grant & Wood Mfg. Co St. Louis, Mo.
Knight, W. B.. Machinery Co St. Louis, Mo.
Lapointe Machine Tool Co Hudson, Mass.
Lea Equipment Co New York,
Lees-Bradner Co Cleveland, Ohio.
Milwaukee Machine Tool Co Milwaukee, Wis.
Morse Twist Drill & Machine Go New Bedford, Mass.
National Machine ("n Hartford, Conn.
Newton Madiine Tool Works, Inc I'hiladelphia, Pa.
Putnam Machine Co Kitchburg, Mass.
Hansom Mfg. Co Oshkosh, Wis.
Robbins Machine Co Worcester, Mass.
Sloan & ("hace Mfg. Co Newark, N. .1.

Wood Turret Machine Co Brazil. Ind.

Willard Machine & Tool Co Cincinnati, Ohio.
Wilmarth & Morman Co Grand Rapids, Mich.

The meeting opened with the usual routine business, follow-

ing which were the reports of the following committees:

Patent Committee, C. L. Taylor, chairman: Committee on

Revision of Constitution. A. H. Tuechter. chairman; Appren-

ticeship Committee, E. P. BuUard, Jr., chairman; Cancellation

of Orders, also Dealers' Commissions Committee, C. Wood
Walter, chairman.

Ways and means of checking the evil of cancellation of

orders at the pleasure of the buyer were threshed over with a

vigor that showed what a vital subject it is to the members of

the organization, and to the trade in general, 'n'bile it was
conceded that there is no practicable way of enforcing the ac-

ceptance of all orders contracted for, it was believed by some
of those who have given the matter much thought that the

practice of cancellation without good and sufficient reason

cculd be made so disreputable that it would cease to be the

disturbing element threatening the prosperity of the trade. It

is a well-known trick winked at because a "trade custom" for

the purchasing agents of large corporations to order machine

tools of all kinds recklessly, for delivery several months in the

future on the chance that they will be badly needed to take

care of anticipated business. If that business does not ma-

terialize, the orders are cancelled without compunction, and

the machine tool builder must shoulder the load. A resolution

was passed to the effect that no cancellation of orders would

be accepted, provided shipment is made within the time speci-

fied. The National Supply and Machinery Dealers' Associa-

tion, through its committee, has signified that it will co-

operate in checking the practice. A step forward has been

taken in creating a moral sentiment against an abuse that is

not tolerated in any other manufacturing industry.

The dealers have signified their desire for increased com-

missions on rates to compensate for the increased cost of sell-

ing. The report of the committee appointed to investigate was
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to the effect that the foniiiiissioii to which a dealer was en-

titled was a variable matter, depending largely on the prestige

of the concerns represented and their selling policies. No gen-

eral scale of commissions could be agreed on by the members
of the association, as the commissions must necessarily be ad-

justed to suit individual conditions.

In his report on apprenticeship conditions, Mr. BuUard
spoke of the great Importance of the uniform apprenticeship

agreement adopted some years ago by the association. This

statement brought out discussion of the fact that the "master

and servant" laws of the states do not agree, and it is virtu-

ally impossible to draw a contract binding an apprentice and

employer that wilj be legal in all the states.

The revision of the constitution, a draft of which was read

by Mr. Tuechter, will be voted on by letter ballot after the

members have had an opportunity of criticising it by letter.

Two interesting papers on the subject of who should pay the

expenses of a representative sent from the works to assist an

agent, were presented by Messrs. F. L. Eberhardt and C. H.

Norton. Mr. Eberhardt stated that it had been found ad-

visable, in most cases, to send a man from the works to set up

the machine, and have the selling price cover his expenses.

On the contrary, Mr. C. H. Norton was of the opinion that a

man, employed by the manufacturer especially for this work,

who thoroughly understood the construction of the machine,

should accompany it, set it up and demonstrate how to oper-

ate it. His expenses were to be covered entirely by the manu-
facturer, unless other arrangements had been made with the

agent. Both came to the conclusion, however, that to obtain

satisfactory results to all concerned, it was absolutely neces-

sary for the manufacturer, agent and his salesman to work in

cooperation.

Mr. Henry Hess of the Hess-Bright Mfg. Co. read the inter-

esting paper "The Use of Ball or Roller Bearings in Machine

Tool Construction." An abstract appears elsewhere in this

number.

Mr. Thomas H. Moore, advertising manager, John Wana-
maker. New York, spoke on the subject "Advertising—Large

Space in a Few Papers vs. Small Space in a Number of Pa

pers." Mr. Moore conceded that he knew so little of the prac-

tical conditions of the machine trade that he was unable to

advise which Is the best policy for the machine tool builders.

In a large retail business, all kinds of advertising are legiti-

mate, as it is the aim of the retailer to reach all classes of

buyers. In the retail business 2 to 3 per cent of the total

sales is a conservative appropriation for advertising expenses.

The growing importance of concrete in machine shop con-

struction made the paper "Concrete vs. Wood Flooring," by

Mr. James N. Heald of the Heald Machine Co., of great in-

terest to the members of the association. An abstract of the

paper will be found in this number.

Messrs. C. K. Lassiter, mechanical superintendent of the

American Locomotive Works, and John Riddell, of the General

Electric Co., read papers on : "The Design and Construction o!'

Machine Tools from the User's Standpoint." An abstract of

Mr. Riddell's paper is presented in this number.

The meeting was one of the most successful in point of at-

tendance and interest displayed. Every session was attended

by a large majority of those registered, and thu good work of

the officers and contributors of papers was highly appreciated.

The following officers were elected for the coming year,

President Geier and Secretary Hildreth being re-elected:

President, F. A. Geier, of the Cincinnati Milling Machine Co.;

First Vice-President, Charles H. Alvord, of the Hendey Ma-
chine Co.; Second Vice-President, S. H. Reck, of the Rockford

Drilling Machine Co.; Treasurer, A. E. Newton, of the Prentice

Bros. Co.; Secretary, Charles E. Hildreth, of the Whitcomb-
Blaisdell Machine Tool Co.

The next semi-annual or Spring meeting will be held in

Atlantic City, N. J.

The report would be incomplete without mention of the very

enjoyable theatre party of machine tool builders, friends and
ladies entertained Thursday evening by the American Ma-
chinist at the New Amsterdam, where the popular musical

comedy "Madame Sherry" is playing.

DESIGN AND CONSTRUCTION OF MACHINE
TOOLS FROM THE USER'S STANDPOINT"
The author of the paper abstracted in the following dealt

with the subject with particular reference to the practice fol-

lowed in the Schenectady Works of the General Electric Co.

He has been considering seriously the advisability of having,

instead of standard engine lathes, simple turning machines, ^o

produce pieces, such as small shafts, which are required in

quantities; but since there is a certain variation as to dimen-
sions in this class of work, the machines should not be so

special that they could not be used for a general run of simi-

lar W'ork. It has been the practice to purchase standard en-

gine lathes fully equipped for screw cutting, and with cross-

feed, rod-feed, compound rest, large and small faceplates, and
frequently, with an extra block for large outside turning. It

was thought advisable to have the machines as universal as

possible. Experience has taught, however, that an engine
lathe once placed in, say, the shafting department, would
often wear itself out before having to do any faceplate, chuck-
ing, or screw-cutting work. Hence, lathes for shafting should
be equipped with a powerful rod-feed, and with a suitable fric-

tion device which would slip if the turning tool should meet
with any obstruction. They should also be so designed that

the screw-cutting attachment and cross-feed could be readily

applied, if required later.

Numerous attempts have been made to solve the problem of

small shaft turning, but many machines designed for this pur-

pose have been rather complicated, which precludes the use
of inexperienced men to run them. A lathe to be used ex-

clusively for shaft turning, say from about 2 to 4 inches in

diameter, would not require the range of speeds of a standard
engine lathe. All the range of speed required would be from
about 20 to 250 revolutions per minute for turning, and two
or three higher speeds for filing and polishing. These speeds
should possibly be between 450 and 600 revolutions per min-
ute. It is desirable to have such machines fitted for electric

motors. The motors should have a speed variation of about
two to one, which, with two or three gear changes, would give

all the speeds necessary.

The automatic screw machine, in a general way, is made so

that six, seven, or eight operations can be performed. A very

large quantity of the work, however, requires but two or

three operations, such as milling, threading, and cutting off.

Many screw machines are so complicated that they perform
the operations whether the tools are actually working or not.

It would seem that machines could be very much simplified

by making some do three or four operations only, and not en-

cumbering them with too many useless parts.

The same is true of some larger automatic turret lathes.

Some of these machines are designed for boring and facing,

but nevertheless the turret has five or six positions, all of

which require certain movements even when there are but

one or two simple operations to be performed.

Machines such as shapers and slotters appear to be as sim-

ple in construction and design as they should be made, and
they have all the necessary feeds and speed variation.

It is gratifying to see that some machine tool builders are

making variable speed planers. This would seem quite neces-

sary at present, on account of the variety of material which
planers are called upon to machine. We have a range of ma-
terial from chrome-, nickel- and vanadium-steels, to the various

steel castings, and from cast iron to aluminum. It is, there-

fore, necessary that planers can operate at a satisfactory speed

on any kind of material. This can be accomplished by varia-

ble speed motors, or through gear change boxes.

In regard to milling machines generally, there is a pretty

large range to select from, and there are several satisfactory

types and makes. Drill presses have been well taken care of

also. Sensitive drills can be purchased with any number of

spindles, and with one or two changes of speed. A full line

of upright machines can be purchased with or without tapping

attachment; the tapping attachment has become a necessity

* .A^bstract of paper by John Riddell read before the National Asso-
ciation of Machine Tool Builders' Convention, at New York, October 26
1910.
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in a great many cases. Complaints are heard about the break-

ing of taps by its use, but with tap holders which can be ad-

justed to slip before breaking, this fault can be overcome. A
great deal might be done toward adapting multiple spindle

heads to single spindle presses. It is doubtful if, as at pres-

ent constructed, it is good judgment to put in too many ex-

pensive multiple spindle drills, for the reason that it takes
too long to adjust them for a small number of pieces.

Radial drills generally should be so stiffened as to allow
of only the smallest amount of spring to the arm. Many
drills are ruined by the springing of the arms, because under
the pressure of drilling, the arm goes up, and when the pres-

sure is relieved from the point, the drills are forced through,
and, in many cases, catch on the lips and break.

Grinding machines, generally, are probably as near perfec-

tion as can be expected, and there seems to be very little to

be desired from the user's standpoint. There is one very im-
portant point, however, about all grinders, and that is the pro-

tection from injury to the operator by the breaking of wheels,
and from dust. There should be exhaust hoods of ample
capacity provided with each dry grinder, as well as some
safety device to prevent the wheel from flying in case it should
break.

Horizontal boring mills are well up to the times, but in

many cases, as for gasoline engine cylinders and work of
similar character, special machines should be provided, as this

work is very particular, and in many cases presents special

difficulties. Vertical boring mills are built for various pur-

poses, from car wheel borers up to machines taking 25 feet or
more. It does not pay to unnecessarily complicate such ma-
chines; rigidity and accuracy are the essential points, and
these features should not give way to unnecessary complica-
tions. All gears and counterweights should be thoroughly
protected against injury to the operators.

From an experience extending over some twenty-eight years
in the electric motor business, the author said that he was a
thorough believer in the individual electric motor drive. Cri-

ticism has been made on the ground that on universal ma-
chines which might be called upon to do from a fraction
of a horsepower of actual work, to six or seven horsepower,
the investment is unnecessarily high as compared to group
driving. To a certain extent this is true, but if more care
were exercised in designing along the lines just indicated, this

criticism would disappear. As to advantages, a motor-driven
machine can be taken from any part of a large plant and
placed in another part, and can be running in a very short
time in any location where there is no other source of power.
It will only absorb the amount of power actually required to

do any particular job, and the line shafting with its hangers,
pulleys, etc., is eliminated.

Considerable difficulty has been experienced at the Schenec-
tady Works trying to conform to the new State laws, which
are very stringent as to the protective devices on machine
tools in general, and on wood-w-orking machines in particular.

It is an exceedingly difficult matter to so protect buzz-planers
and circular saws as to guard against carelessness and the
apparent indifference of the workmen, and there is a need for

proper means for protecting such machines. Accidents are
frequently due to carelessness on the part of the operators,
often because they will not take time to shut down their ma-
chines when making adjustments, for the reason that a spin-

dle running at 3000 or 4000 revolutions per minute would re-

quire an appreciable length of time to come to rest, and also

to start again. This would suggest some suitable brake which
would quickly and effectively stop such machines.

If an operator has a great many pieces of a similar kind to

either saw, plane or shape, he may possibly take pains to

apply such guards as are usually provided, but if a man wants
to work on one single piece he will not take time to adjust
the safety appliance; hence the necessity of suitable guards
which would always be available no matter what the condi-

tions might be. As it is, the market is flooded with unsatis-

factory devices, which are mere traps and, generally, do more
harm than good.

Punch presses in general are very well designed, but they,

like wood working machinery, are dangerous. In the Schenec-

tady Works there are several hundred of these machines, and
many safety appliances for protecting the workmen have been
applied, but it appears that these devices are either taken off

or neglected in some manner, so that sooner or later an oper-

ator is hurt. This suggests effective automatic feed mechan-
isms, and something to take the piece from the dies after the

operation is completed. Another defect in this class of ma-
chinery is that when clutches and other parts come loose,

due to wear, the press is very apt to repeat the stroke. This
frequently happens when a man's hand is between the dies.

Such accidents should be made impossible.

There is a great deal of gear noise in the machine shops

of the present day; this is not wholly due to the fact that

there are more gears used in the construction of machine tools,

but is more especially due to the higher speeds at which the

machines are run. Shafts are turned at a cutting speed of

from 75 to 125 feet per minute instead of at 20 feet which was
formerly a fair speed. Hence, the machines of to-day are pro-

ducing from three to six times more work than they did a

few years ago, and it should follow that there would be more
noise. These gear noises are very unfortunate but with im-

proved gear cutting machinery and the use of various ma-

terials which have recently been introduced, this trouble will

gradually disappear.

The Schenectady Works have introduced gears made of a

high grade of muslin. One of these has been used for two

years on a boiler maker's punch and shear which previously

gave considerable (rouble, both on account of noise, and from

the breaking of the gears, due to excessive back lash and fly-

wheel action. The success with the muslin pinion was so

pronounced that the use of these gears was gradually ex-

tended until they are now used on two 10-foot planers oper-

ated by electric motors and compressed air clutches, as inter-

mediate pinions for the reverse motion. Various other sub-

stitutes experimented with, including bronze, would go to

pieces in two or three weeks; steel would last lo!iger, but

made an intolerable noise; and rawhide would seem to shrink

and burn out quickly. The muslin pinions have at present

been running four months and they have not yet begun to

show any signs of distress.

In order to test muslin pinions to destruction two railway

motors opposed to each other were rigged up. One of them

had a cloth pinion on the armature shaft running into a steel

gear on the countershaft. On the other end of the counter-

shaft was another cloth pinion engaging w-ith another large

steel gear. The other side of this steel gear engaged a cast

gun-iron pinion of the same dimensions as the cloth gear.

This was connected with its shaft and gear to a rawhide pin-

ion on the opposite motor. That particular motor was resisted

by rheostats to load the motor which had the muslin pinion.

In starting this test there were no results from a normal

load. An excessive overload was applied, however, and the

shock was so severe that it broke about one-half of the teeth

from the gun-iron pinion, leaving the two muslin pinions in

as good a condition as before. Another gun-iron pinion was

put on, which also broke. A third was then put on and the

load reduced, and the lite test has now been running some two

or three weeks, and w'ill be continued until some of the gears

actually wear out, as they cannot be broken. Hence we have

reason to believe that with the use of this new material, the

noises in machine shops will gradually disappear.

There is one other thing that must be borne in mind in the

production of machine tools, and that is the gradual disap-

pearance of the old time all-around mechanic. It has fre-

quently been pointed out, when some special machine tool has

been brought out to reduce the cost of certain operations, that

such a machine could be operated by a farmer boy, or one

without any practical knowledge of machine tools. This has

very seldom proved to be the case as such a one cannot make
the necessary adjustments on such machines. Therefore, sim-

plicity is a prime factor in machine tool designing; and to

sum up briefly, the essential requirements, besides simplicity,

are rigidity and accuracy, with ample protection for the work-

men.
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MACHINERY'S EIGHTH ANNUAL OUTING
The National llacUiue Tool Builders' Association Conven-

tion was followed by Machinery's eighth annual outing, Octo-

ber 27, at Sea Cliff. Long Island, where over five hundred

and fifty men—and Miss Kate Gleasou—prominently connected

with the industry were entertained for the day. The steel

Hot Potato Race

Steamer Mairstic. having a much larger capacity than the

Sagamore used several years heretofore for these outings, was

chartered for the day to transport the party through the wind-

ing East River to the destination on Long Island Sound.

A Leg and a Half apiece

The day was perfect for the event and a most enjoyable time

was spent "refreshing the inner man" and watching the ath-

letic sports. These consisted of a potato race, three-legged

I

Three-legged Race

N. E. Zusi and H. A. Pratt, 1st; O. P. Meckel and A. A. Mills,

2d; E. Still man and A. G. Lea, 3d; G. J. Thompson and A. E.

Hoermann; O. R. Adams and J. T, Ryerson ; E. W. McKeen
and Geo. Rowbottom; E. J. Frost and Geo. B. Woodruff;

C. J. Wetsel, judge.

Relay Race

Massachusetts, 1st.—A. R. Stedfast, captain; O. R. Adams;
J. 0. Smith; C. J. Wetsel.

New Hampshire and Vermont, 2d.—O. M. Flather, captain;

W. L. Bryant; R. E. Flanders; H. E. Flather.

New York, 3d.—H. A. Pratt, captain; A. G. Lea; E. Still-

man; A. I. Totten.

Illinois.—J. T. Ryerson, captain; E. T. Hendee; H. W.
Mons; S. H. Reek.

Ohio.—H. M. Lucas, captain; H. V. Hilker; H. M. Hitch-

cock; J. G. Oliver.

Football (soccer)

East—Forwards; A. E. Carpenter, P. M. Brotherhood, W. C.

Buell, Jr., W. L. Neilson, H. H. Pease. Halfbacks: H. L.

The • Rube "

race, relay race, football (soccer) and push hall.

are the names of contestants and winners;

Following

Potato Race

C. H. Pierson, 1st; B. F. Damon. 2d: S. H. Simon, 3d; J. T.

Ryerson: A. F. Corbin : A. I. Jacobs; W. B. Johnson: G. L.

Markland, Jr.; H. W. Mens; W.H.Miller; C.F.Tucker; E.

Rivett, judge.

Push BaU—Up against it

Sevin; A. R. Stedfast, S. A. Howell. Fullbacks: W. F.

Loomis, C. W. Higgins. Goaler: D. M. Wright, captain.

West—Forwards : C. R. Burt, E. L. Essley, O. B. lies, W. H.

Reid, H. A. Seaverson. Halfbacks: C. Wood Walter, E. T.

Hendee, A. J. Larmon. Fullbacks: A. T. Barnes, H*. W.

star Players

Trout. Goaler: C. A. Johnson. W. IngersoU, captain.

East, 9 points; W^est, 6 points.

Push Ball

East—A. E. Newton, captain; L. 51. Batting; E. Blake, Jr.;

G. Briggs, Jr.; R. L. Crane; H. E. Erwin; H. E. Flather; S. E.

Horton; R. B. Jacobs; J. N. Lapointe; W. P. Poole.

West—E. F. Muther, captain; H. T. Bradner; J. E. Brandt;

C. T. Bush; D. J. Campbell; A. C. Cook; H. M. Hitchcock; E. J.

Kearney; A. J. Larmon; O. P. Meckel; W. R. Mitchell.

W. A. Viall. referee; C. S. Stallman, assistant referee; G. E.

Merryweather, scorekeeper; J. H. Drury, timekeeper; H. C.

Woglom and W. H. Miller, linemen.

The East won by 8 yards.

The stein for the most popular machine tool builder was

voted to Miss Kate Gleason, of the Gleason Works, Rochester,

N. Y.
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PERSONALS

^k^fey SacMne'Tool Co., Dayton, Oh.a
^^^^^^_

K. Kishi, manager of the OsaUa office o^ Andre^^^
^^

ir^rv' ^^r^ii^aS^r-^"—.s for w.o. U.

firm is the Japanese sales agent.
^ith the

Charles H. Jenness, t^'i^^^yf^i^afs has severed his con-

reigned <» •««"»« "'
"Liimt .nJ treasurer ol the

wnu.m A. Tucker "'"S '°2°g,'°i^ "u, tWriletl. year ol

r^lSeT, fun* -r Hue/«.. o«e, ». =„„«„

Of the company in years of service.

OBITUARIES

.raniciin T. ^^^^^^^^l^^.^^^^^^^^
the Zimmerniann Mtg. t^o., uieu

^
l'^.temher 29, aged ^^^-y-'^^,. Engineering & Machine

George Poole, president of the Po°'<^
^ ,fg ^ome of his niece,

Co., Woodberry, Baltimore Md.,d^ed at t^^
September 24,

Mrs. Robert R. Smith, m New,f
^vas \dentifled Nvith the con^

aged fifty-six years. M
;

I>°ole v.a^
^^^ ^^^^.jy f^^ty

cern of ^vhich he was P'^s'^^"^
with Ws father when seven-

years, having entered the shop
^^"^^ thoroughly and was

ieen years old. He learned the business
^^.^^ ^ ^^^^^

made superintendent and genei a, managei^^^^^
^^ ^^^^ ^^.

man, the firm then being Po°Je,^,*'
"."nt and general manager

tired Mr. Poole was made ^'""P'f'^"'!,,i .,t the death of his

of Ro"rt Poole & ^on, incorporated^ and at ^t^^
^^^

father he became president and treasu
^^^^ ^j ^^

the company was ^^anged to that no
^^^^^^^^ ^^^^..^^ j,

workmen still employed
Y«;f ^""""rtion. and a few are de-

whole period of Mr P°°'^.^^^fXr the father and helped es-

scendants of men ^'1^°
.7'^^«\e"^aves a widow, two daugh-

tablish the business. Mr. t'ooie

ters and a son, Robert Poole.

COMING EVENTS

and Marine Engineeis, -J
National So-

secretary. , „ , „ _rouitb annual c<»'y,'\°*'°?,° Boston Mas3. A

Germany. Edwaia n. *
. . „„ qnciotv o£ Ro-

"K„-™ M.-....-, }-;«„'' ,i'"nr':s..r'.a »."»

tary, Cincinnati, Ohio.

SOCIETIES AND COLLEGES
, , • I..1 Loaflot announcing evening

eoS^lu JiSrSrci^Jr^^^e^iia^^alUnee... - -n.t..

ment laboratories and courses.

NEW BOOKS AND PAMPHLETS

Depariment of Commerce
'^''1^''^°'ij: ''^\°,, j. C. W. Fra.er,

fn^ches"" inSstJated. lf'\^^,ll,^I,oTv':T,Z Bulletin No. 425.

States Geological Survey, ^^ ^^'''°°\ °'
,,„etim By C. E. Shei-

OHIO ST.TE.UN1VBB^1TV
COMM..-.OHATn^.^BUU.."^y ^^y ^„,,,,3Uy.

Columl)US, Ohio.' , .^ institution and the educators

The bulletin gives the histo y of be^ r°«t,,3,,.ipHou of engineering

connected therewith, napsllust^ai
^^^^^^ information.

work, list of alumni and ex ^t""*""'-
j. casson. 315 pages, d x 8

"-Tn-'cLf ^-^-ub^lS-^Ey
^^'. cl^McC^rg . CO., Chicago, lU-

eurately of all r^^ ^^^rZ^I i'^^^^^^^^^'^'
'^^.^ ofX fcf^t^'el^ineei- and mech^aoic.

^

VPPLIED THEUMODYN-..MICS. By H. ^^. SpaOi.'J^-- Philadelphia, Pa.

"nches. Published hy J"!'",,,;'^^- ontain^ t*^*^ substance, of his

"•s',."fr,sss.,».' 'v^s-S'S.. «-Vu,., .so..

of technical woids uscu lu
,.„-„,.th 142 pages. 5 x 7Vj

-M^SS-^=-ns.%Sb,i:hSt;?^''^an^.osi;and Co., Ne.

Th^°^^o:,f^hlch^^hfs
passed into «ie fourth edition, has heen con^

!f^V'V"7e5^^r' m.-n^ sh^"»ncf construction -fshaSl^grp™-

engineer or machine designer. .,^„__ 1 04 pages. C x 7^4

--^^.s-l^l^&ien/'t^:^riSa(^"^°SJ;.
^Lo^Mas. Price

.i^^^,;.Unown -th<^ - -^^^S^™-^"«H3

of Lathe Tailstock, etc.
;,t Lathe Tailstock. etc.

prankel and Miles

mmmmmmtB
tries is briefly •"^""''neu

niention being '"'»o^.„"^^,„\."
Sweden,

^SlJ^^vesAations^e^ad.^^^^
3^

"^lSr^3£%^-.U^; P^rx^niversity. L.

Ti£^j:?i,^Sen^rh^%^on -atin^ and^_..tUa«^
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By means of the device for accelerating and re-

tarding the movement of the indexing mechanism

when starting and stopping the wheel, all un-

necessary shock is eliminated.

INSURES
ACCURACY
IN THE
SPACING.

B. & S. Automatic Gear Cutting Machines

In addition to the above feature we make special mention of the

drive of the indexing mechanism, which is positive and driven in-

dependently at a constant speed, thus insuring rapid indexing
irrespective of the speed or feed of cutter.

The mechanism controlling the locking disk can be adjusted so

that the disk will make more than one turn, thus relieving the

mechanism from heavy strains when indexing for small num-
bers of teeth.

Our General Catalogue, pages 138 to 149, shows a full line of these machines.

BROWN & SHARPE MFG. CO.
PROVIDENCE, R. I., U. S. A.
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Hot Water and Steam Heating, Mechanical Warm Air Heating, Me-
clianieal Vacuum Heating, District Heating, Temperature Control.

Electrical Heating, Specifications. A feature of tlie work that should
be highl.v appreciated by engineers who collect all available data on
heating and ventilation is the references to technical books and tech-

nical periodicals at the conclusions of the chapters. The authors
realize the impossibilit.y of compiling a complete digest in handbook
form of available literature on the sub.iect and have, therefore, re-

ferrtd readers to other sources of information. The book should be
generall.v appreciated by those interested.

World CnarORATinx. Bv King C. Gillette. 2-10 pages, 6x9 inches.

Illustrated. Published by the World Corporation, 6 Beacon St.,

Boston, Mass. Price .$1.00.

This prospectus of the scheme of Mr. Gillette, the safety razor man,
for unifying the world's industries no doubt contains a few grains of
truth, but so buried in a mass of glittering generalities and obvious
impractiealities as to make the common reader doubt the sanity of
any part of the plan. Mr. Gillette seems to have a clear vision of the
forces at work undermining representative government and dividing
the population into two great classes—the rich and the poor—but in

his endeavor to get away from destructive individualism he would
create a .structure so massive but weak that it must fall by its own
weight. He would, for instance, concentrate the majority of the popu-
lation of the United States into one gigantic city of 80,000,000, hav-
ing its center in Buffalo, N. Y. The colossal egotism of the promoter
is shown by the fact that he has planned and illustrated an enormous
beehive tenement sheltering 10.000 which he proposes to make the
standard type of housing for his "world corporation" city. We wonder
if Mr. Gillette would take kindly to the idea of living in a house
planned by an eighteenth century architect. So long as people think,
invent, improve and progress it will be impossible for one generation
to build for succeeding generations. It is an utter impossibility in a
progressive age and when, if ever, it does become possible, it would
mean that the period of crystallization, decay and death had been
reached. The plan of "world corporation" apparently is a socialistic
dream that out-Herods the rankest Herod of them all.

Composition and Heat Treatment of Steel. By E. F. Lake. 252
pages. 6x9 inches. 143 illustrations. Published by McGraw-
Hill Book Co., New York. Price $2.50.

In this work the author, who is a well-known metallurgical expert,
has simply described the process of making steel from the pig iron
to the structural produit and the tool steel bar. It has leen pre-
pared with a view of filling the want for a general book which treats
of the principles and processes, and no attempt has been made to go
into technical details. The author has endeavored to cover all ma-
terials that are used, either commercial or experimental, in making
steel, but has not attempted to go into the metallurgical and chem-
ical aspects of the different compositions. The chapter headings are
as follows : Making of Pig Iron, Bessemer Process for Converting
Iron into Steel, Open Hearth Process for Making Steel, Crucible Proc-
ess of Steel Making, Electric Furnaces for Steel Making, Ingredients
and Materials used in Steel, Working Steel into Shape. Furnaces and
Fuels used tor Heat Treatment, Annealing Steel, Hardening Steel,
Tempering Steel, Carbonizing. The work is one that should be highly
appreciated by the class who use and fabricate steel in the machine
shop, but are more or less ignorant of the processes of manufacture.
The chapters on furnaces and fuels used for heat treatment, annealing,
hardening, tempering and carbonizing steel contain matter of prac-
tical application for the machinist, toolraaker and smith, and with the
information contained in the previous chapters they will be provided
with a work of much practical value.

He.ndricks' Commercial Regi.ster of the United States. 1344
pages, 7M; x 10 inches. Published by S. E. Hendricks Co., 74
Lafayette St., New York. Price $10.00.

The nineteenth annual revised edition of this valuable trade di-
rectory just issued, is much improved and enlarged. The eighteenth
edition required eighty-seven pages to index its contents, while the
nineteenth edition required just one hundred pages or thirteen addi-
tional pages. As there are upwards of four hundred classifications on
each page, the thirteen additional pages represent the manufacturers
of over five thousand articles, none of which have appeared in any
previous edition. The total number of classifications is 35,481, each
r<'j)rrsfnting some machine, tool, specialty or material required in the
architectural, engineering, mechanical, electrical, railroad, mine and
kindred industries. The eighteenth edition numbers 1220 pages, while
the nineteenth edition numbers 1344 or 124 additional pages. Count-
ing one hundred and fourteen pages of matter omitted from the new
edition that appeared in the eighteenth edition makes a total of two
hundred and thirty-eight pages of new matter, the whole representing
upwards of 330,000 names and addresses. .\n important feature of
the register is the simplicity of its classifications. They are so ar-
ranged that the book can be used for either purchasing or mailing
purposes, all manufacturers of a particular trade being classified under
a general heading for mailing purposes, and sub-divided under as many
classifications as the variety of their products calls for. Among other
valuable features are the inclusion of trade names of all articles clas-
sified, as far as they could be secured. These trade names appear in
parentheses between the names and addresses under the classifications
where they appear.

Mechanical Engineer's Pocket Book. By William Kent. 1461
pages, 414 X G% inches. Published by John Wiley & Sons, New
York. Price .1:5.00, net.

This well-known reference book of rules, tables, data and formulas
for the use of engineers, mechanics and students was first published in
1895. and soon became recognized as an authoritative compendium of
mechanical engineering data. Its popularity is indicated by the fact
that it has passed into the eighth edition and 71,000 have been printed.
The eighth edition has been rewritten and reset throughout, the old
electrotypes being so worn that new plates were imperatively required.
Advantage of the fact was taken to use new and distinctive type for
tables with heavier face than that of previous editions. The eighth
edition is considerably enlarged, containing 340 pages more than the
seventh, despite all efforts to condense the material into the smallest
possible space. A greatly improved feature is the new index, which
fills 45 pages, and contains 4500 titles, being nearly four times the
size of tlJe index in the first edition. Among the numerous alterations
and additions are the following: The slide rule; logarithmic ruled
paper; manufacturers' tables brought up-to-date; new Bethlehem struc-
tu)-al steel shapes ; new alloys for various purposes ; chapters on cast-
iron and malleable iron ; matter on the new tool steels and other al-
loy steels ; methods of preventing corrosion ; small size spring table ;

new formulas for triple and quadruple riveted joints; tables of mois-
ture and air at different pressures and temperatures; the fans, blowers,
compressed air ; heating and ventilation chapters rewritten ; new
steam tables based on tables of Marks and Davis ; new matter on
steam, boilers, chimneys, steam engines, locomotives, steam turbines,
gas and oil engines, shafting, pulley, belting, gearing, hoisting and
conveying, wire and rope transmission, friction and lubrication and
the foundry. Machine shop data is given considerable space includ-

ing matter on high-speed tool steels. Taylor's researches on cutting
tools, emery wheels, force and shrinkage fits, etc. Kent's Pocket
Book is popularly regarded as the mechanical engineer's Bible and
the new edition should be even more favorably regarded than its pre-
decessors. The only adverse criticism to be offered is in regard to the
arrangement of the matter. We think the author could have advan-
tageously followed the plan of arrangement found in Den Ingenieurx
Taschenbuch, published by the Hutte Association, which appeals ti>

us as being generally logical. Numerous cases of misplaced chapters
can be found in Kent's, making reference tedious. All works of this
sort should he arranged in such order that the constant user can
readily find chapters on almost any subject without being obliged to
turn to the index. The index is indispensable as it necessarily musi
be consulted for minor matters, but for the general subjects *we be-
lieve that the arrangement of the hook itself should be such as to
enable even the occasional user to know just about where to look
for a chapter on any subject. Otherwise the work has our hearty
commendation.

CATALOGUES AND CIRCULARS
Peerless Electric Co., Warren, Pa. Folder advertising the Peer-

less motor.

Cctler-Hammer Clctch Co., Milwaukee, Wis. Circular of the Cut-
ler-Hammer lifting magnet.

American Blower Co., Detroit, Mich. Bulletin No. 284 descriptivp
of Sirocco fans and blowers.

National Tibe Co., Pittsburg, Pa. Set of illustrated blotters ad-
vertising Shelby seamless tubes.

Pike Mfg. Co., Pike, N. H. Circular of the "Pyko" grinders for
wood-working, machine, blacksmith, wheel-wright and other shops.

Adams-Bagnall Electric Co., Cleveland, Ohio. Leaflet illustratine
the regenerative arc lamp for lighting factories, foundries, mills, etc.

S.VGiNAW Mfg. Co., Saginaw, Mich. Catalogue of the (lilbert wood
split pulleys, printed in colors, illustrating the types and constriiction.

Tridmph Electric Co., Cincinnati, Ohio. Bulletin No. 391 de-
scriptive of the direct-current, steel frame, type F "Triumph" motors.

Allis-Chalmers Co., Milwaukee, wis. Circular descriptive of the
Allis-Chalmers friction clutch pulleys .and friction clutch cut-off coup-
lings.

Fort Wayne Electric Works, Fort Wayne, Ind. Instruction book
No. 3043 on type K single-phase integrating induction watt hour
meters.

Pennsylvania Railroad, Philadelphia, Pa. Pamphlet Illustrating
and describing the Pennsylvania Railroad standard steel underframe
live-stock car.

Rochester Electric Motor Co., Rochester, N. Y. Catalogue of
the Rochester direct-current, constant-speed, variable-speed, and ad-
justable-speed motors.

Crescent Tool Co., .Tamestown, N. Y. Circular of the Crescent
adjustable wrenches. Crescent combination pliers, linemen's pliers,
"Simplex" combination pliers, etc.

General Electric Co., Schenectady, N. Y. Bulletin No. 4771 su-
perseding Bulletin No. 4440 B on hand-operated starting compensa-
tors for alternating-current motors.

General Electric Co.. Schenectady, N. y. Bulletin No. 4774.
superseding Bulletin No. 4564. on centrifugal air compressors for In-

dustrial air blast and exhauster service.

North Western Expanded Metal Co., Chicago. III. Pamphlet con-
taining data for the use of designers using expanded metal for re-

inforcing concrete structures of all kinds.

Adams Co., 845 Whit>' St., Dubuque, la. Circulars Nos. 701 and 811
illustrating and descriiiing the No. 1 Farwell quick change miller and
the No. 3 Farwell automatic gear bobber, respectively.

Mechanical .Appliance Co., .Milwaukee. Wis. Circular of the Wat-
son buffers and grinders in bench or pedestal form, with either direct
or polyphase alternating current, direct-connected motors.

Castolin Co.. 1609 Wright Bldg., St. Louis. Mo. Fold.M- advertising
"Castolin." a new process for brazing cast iron without the use of
special appliances. Brazed castings arc unaffected by water, acids or
heat.

Barber-Colman Co.. Rockford. 111. Circular descriptive of the No.
12 gear bobbing maehin*- for cutting spur and spiral gears. It Is ;i

single-purpose manufacturing machine built expressly for heavy-dut.v
work.

International Typographical Union, 120-130 Sherman St., Chi-
cago, 111. Pamphlet of testimonials from students who have taki'n

the I. T. U. course of instruction In printing, and have been greatly
benefited thereby.

Bayon.ne Steel Castings Co., Bayonne, N. J. Bird's-eye view il-

Ivistration of Bayonne and surrounding territory showing advantageous
location of Ba.vonne for prompt delivery of castings to a large manu-
facturing district.

Standard Mfg. Co.. Bridgeport, Conn. Circular illustrative of 4-

inch, 6-inch and 8-inch automatic gear cutters, especially adapted for
cutting spur gears, bevel gears, sprockets, small milling cutters,
ratchets, knurls, etc.

Buffalo Steam Pcmp Co., Buffalo, N. Y. Catalogue No. 229 de-

scriptive of the Buffalo single, duplex and triplex power pumps for
general water supply, boiler feed, mine pumping, paper mills, munic-
ipal water works, etc.

E. W. Bliss Co., 5 Adams St., Brooklyn, N. Y. Circular illustrating
tools exhibited at the Brussels Exposition, comprising presses, tin
can making tools, swaging machines, etc. 'The company received the
Grand Prize for its exhibit.

Be.mis & Call Hardware and Tool Co., Springfield. Mass. Cata-
logue and price list of wrenches No. 20, comprising drive punches,
Briggs and Merrick nut wrenches, combination pipe and nut wrenches,
adjustable S nut wrenches, etc.

Heald Machine Co.. 20 New Bond St., Worcester, Mass. Leaflet
illustrating the Metcalt emery-wheel dresser, which consists of two
heavy knobs on the end of a short shaft on which is mounted an abras-
ive wheel of special grade and grit.

Crocker-Wheeler Co., Ampere. N. .L Bulletins Nos. 120. 122, 123
and 125 on belt-type, direct-current, generators. Form I, and Iielt-type

direct-current generators. Form D, adjustable speed motors, and *'Re-

mek" type transformers for light and power.

Raymond Mfg. Co., Ltd., Corry. Pa. Catalogue of wire springs and
wire specialties, comprising extension springs, compression springs,
springs of rectangular section, conical springs, agricultural implement
springs, gas engine and automobile springs, bicycle saddle springs, etc.
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The Cincinnati Cutter Grinders

«^fj-4^«- YOU can't get efficient

service from your Mill-

ers unless you keep the

cutters properly sharpened.
To do that you need the right

kind of a grinder. Has yours
graduated dials for all angu-
lar settings ? Does it have a
vertical adjustment inde-

pendent of the swive ling
movement ? Has it a micro-

meter dial for determining

The No. 1 Complete Universal

Cutter Grinder

We can supply it as a Complete Universal

Tool Room Grinder for general use; cutter

and reamer sharpening ; surface, cylindri-

cal and internal grinding.

the proper clearance angle, or must
you measure the clearance with a
scale? Does it hold end mills, face

mills, etc., by their own shanks in the

headstock spindle, or must you rest

them in a V-block?

rff'^imj^

its

If it lacks a single one of these neces-

sary features, you can't depend on it^

giving the results you want.

Send for our Grinder Catalog.

The No. 1 Plain Cutter

Grinder

We can supply it as a Plain

Grinder for cutter and ream-
er sharpening. Attachments
for the complete machine
can be added as needed.

The Cincinnati Milling Machine Company
Cincinnati, Ohio, U. S. A.

European Agents—Alfred H. Schutte. Cologne. Brussels, Milan. Paris and Barcelona. Donauvverk Ernst Krause & Co Vienna Budapest and
PragTie. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow.

'

Canadian Agent—H. W. Petrie, Limited, Toronto. Montreal and Vancouver. Australian Agents—Thos. McPherson & Son, Melbourne.
Japan Agents—Andrews & George, Yokohama. Cuban Agent— Adolfo B. Horn, Havana.

Argentine AcENTS-AdoKo Mantels & Co., Buenos Ayres.
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Wekterx Electric Co., 463 West St., New York. Bulletin No.
9635 describing the Hawthorn commercial and folding t.vpe "mazda-
liers," the new lighting fixture which has been developed since the

advent of the mazda (tungsten) lamp in the field of commercial light-

ing.

Amekican Laminated Belting Co., 113 Hudson St., New York.
Booklet entitled "The Difference between Albeco Laminated and
Multi-lap Leather Belting," giving comparisons of the operating prin-

ciples, power transmitting qualities and ultimate economy of both
types of belting.

Becker Millino Machine Co., Hyde Park. Mass. Pamphlet No.
56 descriptive of the new-model belted vertical-spindle Becker milling

machine. Details of construction are shown, making the pamphlet
of unusual interest to all Interested in the design, construction and
use of machine tools.

DiCKERSON Automatic Governor Co., American Fork, Utah. Pamph-
let descriptive of the Dickerson water wheel governor by Prof. E. H.

Backstrand. This pamphlet will be found interesting to those con-

cerned with the diflicult problem of automatically governing the

speeds of water wheels.

Mechanical Appliance Co.. Milwaukee, Wis. Bulletin No. R 1

illustrating and describing the Ajax electric riveting machines which
punch the hole, drive and head the rivet with one pressure of the

pedal, delivering blows at the rate of 6000 per minute. See Ma-
chinery, August, 1910. for descriptive note.

Web.ster & Perks Tool Co., Springfield, Ohio. Catalogue of bolt-

pointing, threading and special tapping machines, comprising single-

spindle, two-spindle, four-spindle and six-spindle solid die automatic
threading machines, single-spindle bolt pointing machine, duplex solid

die automatic threading machine and accessories.

Kempsmith Mfg. Co. Milwaukee, Wis. Bulletins Nos. 1, 2, 3 and
4 illustrating the growth of the new plant, construction of which was
begun .July 5. These interesting records of construction begin with

the view of an open field, and close with views of the machine shop
taken October 1, when the work was nearing completion.

.Joseph T. Ryerson & Son, Chicago, III. Catalogue of emery wheel
machinery, containing hints on selection of grade, mounting the wheels,

and data" for selection of grades, table of shapes and descriptions of

bench, stand and cabinet base machines, water tool grinders, sur-

face grinder, automatic planer knife grinder, bufling lathes and
countershafts.

B. F. Sturtevant Co., Hyde Park, Mass. Bulletin No. 182 on hori-

zontal center crank engines, Class HC 1. The bulletin is gotten up
in the attractive style characteristic of the Sturtevant bulletins in

general, and shows views of the engine, constructive details and a di-

rect-connected engine and Sturtevant high-pressure blower ; also a di-

rect-connected generating set, etc.

National-.\cme Mfg. Co., Cleveland, Ohio. Folder illustrating the

"Acme" automatic multiple-spindle screw machine for the manufac-
ture of bolts, screws, nuts and all duplicate parts from metal bars, and
containing list of railroad shops using "Acme" machines for producing
locomotive parts. The illustration on the cover is a railroad train

with a new design of locomotive, sure to interest superintendents of

motive power.

Pennsylvania Railroad Co., Philadelphia, Pa. Pamphlet by D.

Ward King describing the King split log drag, a simple device for

working country roads after heavy rains, putting them into condi-

tion to carry traffic without destructive rutting. The King drag has
been used successfully in the West for years, and is really a marvelous
device,, considering its simplicity and the wonderful road improvement
following its use.

Pennsylvania State College, Harrisburg. Pa. Bulletin No. 1 of

Volume 1, outlining the purpose and work of the engineering experi-

ment station and containing articles : "Results of Experiments on the

Effects of the Form of Alternating Current Waves on the Life and
Efficiency of Incandescent Lamps," by Prof. Charles Lambert Kinsloe,

and "Practical Suggestions for the Construction of Concrete Floors,"

by Prof. Elton D. Walker.

Pennsylvania Railroad School of Telegraphy, Ridenour BIdg.,

Bedford, Pa. Pamphlet of the Pennsylvania Railroad School of Teleg-

raphy where students are taught practical railroad work. An auto-
matic sending machine with a transmitter that can be set at any
speed has been installed. The regular railroad telegraph wires are
run through the school and train orders are received and transmitted
in the same way as in regular practice.

Hendey Machine Co., Torrington, Conn. Catalogue of quick-
threading attachment, describing a new threading attachment brought
out by the company, by means of which a high-speed return of the
carriage is possible" without reversing the lathe. The catalogue Is il-

lustrated with halftones and line engravings, and a complete de-

scription of the construction and operation of the attachment is

given. Directions for mounting the attachment in place on Ilendey-

Norton lathes are also included.

Oscar E. Perrigo, 6 Beacon St., Boston, Mass. Circular of Mod-
ern Systems Correspondence Schools, describing a new departure in

correspondence school work, and advertising the introductory courses

of instruction that have been lately established. These additional

courses are intended for men who do not desire to spend the time

and money required for complete courses, but who wish to acquire

certain fundamental knowledge in various engineering subjects and
modern manufacturing methods and systems.

Norton Co. and Norton Grinding Co., Worcester, Mass. Annivers-

ary number of OritK and Grinds, a monthly bulletin published by the

two companies. This anniversary edition for employes and friends is

issued in commemoration of the twenty-fifth anniversary of the Norton

Co. and the tenth anniversary of the Norton Grinding Co. It contains

lists of the employes of both works and photographs of the officials,

heads of departments and foremen, views of the offices and plants,

and pictures of the officers of the Pike Mfg. Co., Pike, N. H., selling

agents. This souvenir number is one of the handsomest typographical

productions we have seen. It is of much present interest, and will

acquire greater and greater historical value as the years pass.

TRADE NOTES
Jones & Lamson Machine Co., Springfield, Vt., has begun the con-

struction of a new shop, the concrete foundation for which Is 100 x

520 feet.

Falls Rivet & Machine Co., Kent, Ohio, maker of rivets, holts,

nuts and washers, has been purchased by Edwin Seedhouse and as-

sociates and will be conducted as heretofore.

Falls Clutch & Machinery Co., Cuyahoga Falls, Ohio, formerly

the power transmission and general machinery business of the Falls

Rivet & Machine Co., has been purchased by Theophilus King and as-

sociates, and will be conducted as heretofore.

Pittsburg Te-sting Laboratory, 325 Water St., Pittsburg, Pa., has
moved its New Y^ork office from 1 Liberty St. to No. 50 Church St.,

Hudson Terminal Building. The New York office is in charge of Mr.
William Zimmerman, the company's second vice-president.

Buffalo Steam Pump Co., Buffalo, N. Y'., has re-opened its St. Louis
office. 911 Third National Bank Building. The office is in charge
of H. H. Downes, who was transferred from the Buffalo office. Mr.
Downes has had a wide experience in the lines handled.

Screw Cutting Company or America, 17th St. and Scdgley Ave.,
Philadelphia, Pa., manufacturer of power, lead and feed screws, is un-
der new management. Mr. .T. W. Bramwell has been elected general
manager in place of Mr. E. W. Crellin, resigned. Mr. Bramwell also
fills the office of vice-president.

Walter Macleod & Co., Pearl St. and Produce Alley, Cincinnati,
Ohio, has been awarded a contract by the J. Baum Safe Co., Cin-
cinnati, Ohio, for a large plate heating furnace ; also a complete fur-
nace equipment for the Southern Motor Works, Nashville, Tenn., and
W. H. Clore Mfg. Co., Washington, Ind.

Black & Decker Mfg. Co., 11.3-115 So. Calvert St., Baltimore, Md..
is prepared to build special jigs, fixtures and tools for automobile,
truck and airship parts, special engines, aeroplane engines, etc. The
company has new equipment of high-class machine tools and small
tools installed in a new building specially adapted to its purpose.

Wektinghouse Electric & Mfg. Co., Pittsburg, Pa., has received
an order from the Simonds Mfg. Co. for six 500-KVA transformers
and two 200 H. P. type HF rolling mill motors to be used in the new
Lockport, N. Y., plant of the purchaser. The transformers will be
used in stepping down the power purchased, from 12,000 to 480 volts.

Victor .-Vppliance Co., Watervliet. N. Y., has bein incorporated
under the laws of the state of New Y'ork, to manufacture automobile
and motor boat specialties, and to do a general repair business. Their
leading specialty will be a new flexible shaft coupling. The directors
are Augustus Bigelman, Gustavus Garrow and Dewitt Tappan, all of
Watervliet, N. Y. Capital $5000.

Goldschmidt Ther.mit Co., no West St., New York, is now managed
by Mr. William C. Cuntz, who succeeds Mr. E. Stutz, vice-president and
general manager. Mr. Cuntz brings to his position a thorough knowl-
edge of steel business and a wide acquaintance with railway and street
railway officials of the country, having been connected for eighteen
years with the Pennsylvania Steel Co.

Toledo-Massillon Bridge Co., Toledo, Ohio, reports that its
crane business so far has been very satisfactory and the outlook for
new business is bright. Owing to the volume of business secured,
the company has found it necessary to increase its capacity, and has
recently purchased a number of new tools and rented an additional
machine shop. The plant Is running night and day.

Northern Engineering Works, Detroit, Mich., crane builder. Is
completing an addition to its crane erecting shop. The new building
is approximately IGO feet by GO feet, of fireproof structural ^teel and
brick construction, and steel window sash. Three cranes and two
overhead trolley runs will serve the floor. Electric and pneumatic
hoists will be used. The machinery was installed and the building
made ready in October. A new storage yard for struitural steel has
been laid out alongside the addition and Is covered hy a 60-foot
span, three-motor electric "Northern" gantry crane of "special con-
struction. The company reports the largest demand for its electric
Northern cranes and other products in Its history.

.T. FiiLMORF, Co.v & Co., 26th St., Bayonnc, N. J., manufacturer of
pipe and tube bends and pipe coils of all kinds, special machinery,
etc., is building a new plant at the foot of 37th St. and Ave. E,
Bayonne, N. .1.. which will be equipped with modern machinery through-
out. The company Is in the market for power house equipment, office

and factory heating systems, hangers, shafting, shop furniture, elec-

tric welding machinery, pipe threading and cutting machinery of all

kinds, and pipe bending machinery, drafting-room equipment, cranes,
conveyors, hoists, trucks, cars. etc. The company will be a largo con-
sumer of pipe tubing, fittings, and all appliances required In high-
pressure work. Catalogues of manufacturers are requested.

Foos Gas Engine Co., Springfield, Ohio, has received another order
from the United States Government for the Foos vertical gas engines
for the Ohio River improvement works. The success of two previous
installations resulted In the third order which was for six engines,
four of which are 100 horsepower three-cylinder vertical type, em-
bodying a new feature of design. These engines will bo operated by
natural gas, but each unit will be so arranged that it can be quickly
adapted for the use of gasoline or kerosene. These engines will he
used for the operation locks which the government Is building in the
upper Ohio Valley to provide water to maintain trade navigation in the
dry season. The locks are operated through the medium of compressed
air and the gas engines will drive the air compressors.

Stark Rolling Mill Co., Canton. Ohio, has developed a rust-resist-
ing sheet metal product known as "Toncan" metal, which Is being In-
troduced for use where It is Impracticable or impossible to paint
black or galvanized sheet metal to preserve it. Its durability enables
it to be used for irrigating flumes, culverts and other parts of water
systems where unprotected metal would soon be destroyed. It is being
used in the electrical field, for transformer, motor and oil switch
cases, and for the construction of tubular telegraph and trolley poles.
Another important use is for grain bins in grain elevators, where the
carbonic acid formed by fermentation of the grain is very destructive
of ordinary unprotected sheet metal. Obviously many other important
uses have been found for this new non-corrosive sheet metal.

GisnoLT Machine Co., Madison, Wis., and .loseph T. Ryerson &
Son, Chicago, 111., announce an association of interests in the manu-
facture and sale of machine tools. Messrs. E L. Ryerson and Clyde
M. Carr of Joseph T. Ryerson & Son, have been made directors of the
Gisholt Machine Co. New shops and buildings which will add greatly
to the present capacity will be erected by the Gisholt Machine Co.,
and these, supplemented by the combined efforts of the sales organ-
izations of the two companies, will greatly Increase the capacity to
serve the rapidly growing business. Joseph T. Ryerson & Sou. by" this
announcement, signalize their entrance into the general machine tool
field. This new line, with the machinery lines which they have here-
tofore been Interested in. will be further strengthened by other new
lines which will be added by the associated interests, as conservative
business policy dictates.

Society of Automobile Engineers, 1461 Broadway, New York,
has now started work on standardizing the construction of automobiles.
A division of its Standards Committee met in Cleveland in October
to take up the matter of standardizing frames for the various sizes

and types of automobiles now built. It is believed that a smaller
number of sections would be sufficient, giving the following advan-
tages: 1. Reduction of tool cost. 2. Increasing the output of
presses by reducing change of tools. 3. Reducing the number of dif-

ferent sizes of stock required. 4. Reducing the number of variations
In the size of ail parts fastened to the frame. Besides the Frame
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CLAMPING AND LOCKING DEVICES APPLIED TO MACHINE TOOLS*

By JOSEPH

DEVICES for clamping and locking various parts are found

on practically all machine tools, and the different

niethoQS used afford a very interesting study. In con-

sidering this subject we disregard permanent fastenings—that

is those which are not released and tightened as part of the

Pig. 1. Set-screws with Shoe
for Clamping Sleeve

Fig. 2. Scre^v Recessed into Strip for
Clamping Slide
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Machine

Pig. 4. Clamping Screw with End entering Groove for Clamping Stud

a certain part, while in another case a positive device Is

necessary.

G. HORNERt

The distinction which will be made in the following between

clamping and locking is this: Clamping produces a decided

pressure, sufficient to enable a part of a machine to resist the

shocks or vibration tending to shift it, while locking is only

a method of temporarily holding a piece in position, by meana

of a plunger or other medium, sufficient to retain it, but with-

out giving a powerful clamping or squeezing action. A lock-

ing device, therefore, might not be powerful enough to act as

a clamping device, so that these two functions must be re-

garded as distinct from each other. As a matter of course

we say that a slide is locked, when we ought to say that it

is clamped, because the parts are drawn together powerfully,

operation of the machine—and take into account only those

devices which are expressly designed to permit of more or less

rapia loosening and tightening, to allow of aajustments. There

are a great many conditions under which these devices are re-

quired, and the particular type adopted may vary widely in

Fig. 3. Screw and Notched Shoe for Clamping Slide

character: a design that is exactly suited to one case may be

utterly unsuitable for another. For instance, the pressure

from the point or end of a screw is sufficient for holding

some parts, but in other cases this would be an unsatisfac-

tory method to adopt. Again, friction may be ample to hold

•Sop Machinery, September, 1010: "Macliine Stops, Trips and Re-
versing Mechanisms."

t Address ; 45 Sydney Buildings, Batli. England.
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Fig. 5. Clamping Screw with Fig, 6. Bolt and Handle for Clamp-
PuU-down Action for Clamping ing Drill Head
Bearing

and not merely prevented from shifting by a pin or other

means. As a general rule it may be said that locking holds

a machine part in a definite position, or in one of a series

of positions previously known, by means of holes, slots, or

grooves, which determine these positions; but a part may be

v_> ^->

m ie\

K^ v-y er:j. .Y. T.

Fig. 7 Showing Use of Bolts and Strap for Clamping

clamped at any location, with or without the use of gradua-

tions or other means to determine the setting. In some cases,

although these are not very common, locking and clamp-

ing are combined, the latter supplementing and assisting the

former.

The following selection of typical devices, representative

of American, English, and German practice, will serve to

Illustrate the principles of clamping and locking devices. A
large number of other examples, which might be shown, are

but modifications of those here selected.

Clamping- Devices

Dealing first with clamping, the simplest example is a

set-screw pressing upon the portion that has to be secured.
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This is a cheap device, but is open to objections. On a flat

surface it is efllcient, but the pressure is too local, and this

construction is not adapted to withstand heavy strains without

slipping. Moreover it has the bad effect of forcing the parts

away from each other when screwed up, so that a fruitful

source of vibration is introduced, whereas other and better

methods of clamping pull the parts together and act as

clamps in the true sense of the word. Usually the pressure

of a set-screw point is objectionable, and a soft pad or shoe

is employed to avoid the marring effect otherwise met with.

This pad or shoe may be shaped to correspond with the form

n— '

'

'"o" Il-_-,™„.

t

J .

\J

i^"

Machuitr\i.y.Y.
[

Clamping Screwr Located
on One Side

Fig. 9. Clamping Device for
DrUl Saddle

of the surface against which it bears. Fig. 1 is an example
of a set-screw in an awkward situation, this example being

taken from one of the Seller's tool-grinders; the screw passes

through a bushing, and presses upon a pad shaped to fit the

outside of the cylindrical sleeve. In some cases the shoe or

pad may be notched out to press against the V of a slide, as

^lacliitieri/, X. Y.

t

M.icliii,ery. \.Y.

Fig. 10. Clamp for Grinding Machine
Swivel Table

Fig. U, Clamping Arrange-
ment for V-allde

in Fig. ?,, for locking purposes. Tbis example is taken from

a cutter-grinder. The necessity for a shoe is sometimes avoid-

ed by sinking the end of the screw into the metal, as in

Fig. 2, which shows a gib clamp for a milling machine

slide. In the case of a circular part. Pig. 4, a groove is

turned for the locking screw to enter, this construction also

preventing endwise motion of the pin to be locked. The
function of the pin is to actuate a clutch for a drilling machine

head. Sometimes the groove is arranged so that the screw

draws the piece tightly downward to a bearing, as shown in

Fig. 5.

There are numerous instances where ordinary bolts are

employed for clamping purposes; some special form of clamp

or strap is often used in this connection, in order to utilize

the pressure to the best advantage. Thus in the work-spindle

slide of a gear-cutter, Fig. 7, four bolts are employed, and a

,rrn:

—

jz x

J/uc7u'»*(fry..V. r.

Fig. 12. Clamping Strip with Springs for Raising the Strip when Released

dished clamping plate is used to clear the nut at the back
of the slide. When rapid manipulation without using a

spanner is desirable, a handle takes the place of the hexagon
nut, as on the sensitive drill shown in Fig. 6. Another case

F> .-

4-'-h——-44
}li,-IJ„,ry. S.Y.

Fig. 13. Clamping Action on Opposite Sides of Swivel-block

where the clamping screw is set to one side, owing to the

presence of a central hole, is seen in Fig. 8; a fillister head

screw retains the plate in position on one side, and the

tightening of the handle clamps the slide against the face

Fig. 14 Clamping with Bolt
and Bushing

Fig. 15. Clamping Plate for Edge
of Mining Machine Table

of the casting. This detail is taken from a cutter-grinding

machine. After some time, a clamping handle will assume a

position which renders its proper operation difficult, and pro-

vision may be made to compensate for wear to prevent this

Fig. 16. Clamping Arrange- Fig. 17. Clamping Bolt for Poppet or
ment based on the Spring Tailstock Spindle
Action of the Metal

trouble. Thus, in Fig. 9, the handle turning the screw which

pulls the clamping block up is secured by a set-screw.

By loosening the latter, the handle can be readjusted into the

most convenient position. This particular example repre-

sents the clamp for the saddle of a radial drill.
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Fig. 10 illustrates the table clamp of a grinding machine,

which permits of the swiveling motion for angular grinding.

This design differs from the previous instance in that the

bolt is adjustable in its slot to allow for the radial move-
ment of the table. Another specimen of clamping with a

block drawn up by a bolt and handle is shown in Fig. 11, and
is used for a milling machine slide. The threaded end of the

bolt is tapped into the block, and the latter presses against

the beveled edge of the slide. Another variation of this type

Fig. 18. Method of ClampiDg with
a Split Bracket

Fig. 19. Clamping a Partially SpUt
Bracket to a Column

of device is shown in Fig. 12, illustrating the outer bearing

for a gear-cutter spindle. This spindle must be adjusted end-

wise: by loosening the two set-screws, the clamping strip

Is raised by the coiled springs, and the bearing is free to

slide. Under certain conditions it is necessary to have a per-

fectly balanced clamping effort, as, for example, in dividing

Fig 20. Sleeve Split at Ends
for Clamping

Fig. 21. Example of 'Wedge
Clamping

heads. An instance of this is illustrated in Fig. 13. The
swivel-block has beveled edges turned at each side, and the

correspondingly shaped blocks are drawn together simul-

taneously by the tightening of the nut; the clamps are guided

in the solid metal, so that distortion is prevented. A similar

Fig. 22. Clamping Two Bearings simultaneously

principle is employed in many classes of clamping devices for

cylindrical parts, such as the spindle in Fig. 14, which is

secured by the pressure of the bolt head and the bushing,

suitably formed to fit the spindle, and drawn down upon

it by tightening the nut. The spindle is not marred, and
there is no need of weakening the bearing by splitting it for

the purpose of clamping.

Tbree other types of clamping devices are shown in Figs.

Fig. 23. Clamping Handle carried out to Edge of Table for Convenience
of Operation

15, 16, and 17, the first being a plate forced against the

side of a milling machine table, this being an alternative

construction to that in Fig. 2. Fig. 16 is a form that is only

possible in a few cases, the metal being left solid, except for

a split or slot, and the clamping effected by its springing ac-

tion only. This detail shows the method of attaching a milling

machine brace to the knee. Fig. 17 shows a clamping arrange-

Fig. 24. Clamping Radial DriU Sleeve to Column

ment for a poppet or tailstock spindle, which also serves the

purpose of keeping the spindle from turning.

One of the most popular methods of clamping is by the

split lug, boss or collar, drawn together by a screw or screws.

This provides for a very powerful grip. There are so many
examples of this device that it is only possible to show a few-

types. In small lugs, fillister head screws are suitable for the

drawing-together action, but a bolt is better for large parts,

as in Fig. 18, which shows the bracket of a cutter-grinder

Fig. 25. W^edge Action Clamp for Grinder Tailstock

clamped on its pillar. It is not always necessary to carry the

split right through the boss; It may only pass partly through,

as in Fig. 19. The bolt in this case is held by a set-screw,

so that it may be turned partly around to bring the clamp-

ing handle into the most convenient position, this constitut-

ing a variation of the method in Fig. 9. Fig. 20 is an-

other instance of partial splitting of a sleeve of a radial

drill arm. An Interesting type of such a method of clamp

ing is found in the Brown & Sharpe milling machine arm:

the two tightening screws are situated at the opposite ends

of the frame, but are coupled together by a rack-bar which

causes the two screws to turn simultaneously- It is, there-

fore, necessary to turn one screw only, as indicated in Fig. 22.

The tightening nut or lever for a split clamp is usually
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placed close to the boss, but in some cases it may be neces-

sary to vary the position for convenience of manipulation.

Thus in the drilling machine table, Fig. 23, the screw is pro-

longed into a long spindle, thus bringing the clamping handle

to the front of the table, where the operator can reach
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Machinery, y.Y.

the action is like that of a cotter. A similar principle is

employed in Fig. 2-5 where the overhanging arm of a special

grinding machine is held by the forcing upward of a block

through the screwing In of a tapered plug. The groove in

the arm also prevents the latter from twisting.

Fig. 26 shows "the principle of a clamping arrangement used

c^

^fachiiitrii. y. r.

Fig. 26. Long Strip for Clamping
Knee of Milling Machine

Fig. 27. Eccentric Clamp for
Tailstock

Fig. 31. Eccentric Action Clamping Device ueed on Chucking Lathe

by Messrs. Alfred Herbert, Ltd., on their milling machines.

The object is to clamp the entire length of the knee, instead

it without effort or straining. Fig. 24 illustrates a split of clamping at one location only, the wedge strip being forced

clamp which does not act in the Uoual manner, but serves downward by turning the handle, which causes the pinion A

-£XTOr
-.j-pj.©)

Macftinert/, y.Y.

Fig. 28. Clamping Device for Planer Cross-rail

to draw two beveled surfaces together (this example being a

pillar and sleeve of a radial drill), to prevent rotation. When

icl.i,.,ru. -\.Y.

to rotate and force the strip along. Another instance of

wedge action combined with levers, is seen in Fig. 2S, which
shows the Whitcomh-Blaisdell planer cross-rail fastening.

When the handle in the disk A is pulled over, it draws the

strip and wedge B along, and the latter presses against the

roller C, which is mounted on the pivot pin of the levers D.

These levers are forced outward, and as they pivot on the

Fig 29. Clamping Four Spindles simultaneously

the clamp is loosened, the sleeve is free to turn on its ball-

race.

Wedge action is utilized for clamping, in numerous cases.

Fig. 30. Eccentric Action Clamping Device used on Bench LatJie

instead of direct screw pressure, and is often more suitable for

certain purposes. Fig. 21 is representative of several such

designs, this example being the clamp for a grinder ta'lstock;

Fig. 32. Eccentric Clamping Arrangement for Vertical MiUlng
Machine Head

screws near their ends, they are caused to press against the

inside of the uprights, and thus pull the cross-rail tightly

against the faces of the housings. Fig. 29 shows a multiple

clamping arrangement, used on multiple dividing centers. The

object is to bind the four spindles simultaneously. When the

right- and left-hand screw is turned, it draws the two wedges



December, 1910 MACHINERY 259

together, and these push the blocks A upward, thus binding

the spindles.

Eccentric action Is also employed extensively, and has the

advantage of being more rapid and convenient for some

Fig. 34. Clamping Device for a Bracket

Fig. 35. Locking Pin for Latlie-head Gears

O^

C:=CS5\
m

2Iachhiei-y.y'~ Y.

Fig 33. Eccentric Spindle Locking
Pin

Fig. 37. Locking Arrangement
for Indexing Lever

Stock is illustrated in Fig. 27. The nuts at the bottom of

the clamping plate allow for adjustment to make the ec-

centric act at the proper position of the handle. A modified

form of the same type is seen in Fig. 30, which is used for

a bench lathe, while an arrangement for the turret saddle

of a chucking lathe is shown in Fig. 31. The clamping plate

here is designed to pull the saddle over against the edge A
of the bed, so that a constant alignment is preserved. The
tightening lever has stop lugs, which abut against studs,

screwed into the face adjacent to the boss, and arrest the lever

kinds of clamping than a screw or wedge. This action is

particularly handy when the clamping and unclamping is

very frequent. An eccentric device applied to a lathe tail-

t;^^^^
Machhiery. .V. F.

Fig. 38. Lock for Open Spindle of John Lang & Sons Turret Lathe

at definite positions. An instance of duplex clamping, applied

to the head of a vertical milling machine, is shown in Fig.

32. The clamping rod passing through the casting has

slightly eccentric ends, and these force the lugs upon them
in an outward direction when the lever is pulled, thus draw-

ing the plates or clamping strips against the back edges of

Fig. 39. Lociclng Turret with External Lever

the projecting ways of the column. Adjustment is made by

means of the threaded ends and the nuts.

Provision has occasionally to be included for permitting

a pivoting or "throw-back" action in connection with clamp-

ing. Very frequently a pivoted eye-bolt meets the require-

ments, or alternatively a loop or strap fitted, as shown in

^V,AVs\\\\\\\\\•>S\^K^^'-^•-S^V^^'vSS.^S^^\^^\V^\\V^V^^SvX^^..^.^

:tfacJu'iiery,y.T.

Fig. 40. Plunger Lock for Turret

Fig. 33, to a hinged steady-rest. A different method is to

employ bolts in T slots. Fig. 34, the two marked .4. being

used to hold the bracket down, for steadying the arbor sup-

port of a gear-cutter. The bracket is hinged on the pivot-

pin in the plate B, and the latter remains clamped in posi-

tion by its two bolts. When the bracket has to be thrown

back, it is only necessary to slacken the nuts .4, and slide

the bolts out of the slots. Another point with reference to
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clamping is tliat power is sometimes gained by using gears

for effecting a specially tight grip. There is one type of

lathe tailstock in which the clamping bolt is turned by a spur

gear actuated by a pinion, on the shaft of which the spanner

is placed, thus giving a very powerful grip for high-speed

work.
Locking' Devices

Taking up now the consideration of locking devices, it should

be mentioned that these may be classified as positive locks

Jlachliieri/. X.T.

Fig 41. Locking Arrangement for Quiclc Withdrawal Device on
Threading Lathe

and friction locks, the latter being obviously unsatisfactory

in many cases where the risk of any slip would be detrimental.

The simplest lock, perhaps, is that used for the back-gears

Miiclili:erii. -V. r.
I

Fig. 42. Locking Plungers with Knobs for Withdrawal

of a lathe or other machine, where a bolt is slid into a slot

to encounter a projection on the cone pulley. The pin may
also be pushed endwise into a hole, the relative positions of

in- and out-of-gear being controlled by a spring. This kind
of device is also employed to lock the pulleys of grinding

heads when dead-center work is being done. Fig. 35 repre-

sents a lock adopted on a high-speed lathe, the locking bolt

being tapered to fit in the slot in the adjacent gear, the

object being to prevent back-lash. A typical positive lock is

shown in Fig. 36, this example being the pin for securing the

eccentric spindle of a back-gear. The pin may be straight or

parallel, as shown, but more frequently it is tapered. Slides

or other parts are frequently locked by tapered pins.

Fig. 43. Common Type of Spring Plunger
for Locking Lever

Fig. 44. Plunger Locking Ar-
rangement for Gear Box

Fig. 38 is a locking device employed on the open-spindle

turret lathes of Messrs. John Lang & Sons, to hold the

spindle while the chuck on the nose is being tightened or

loosened with a spanner. When the lock is thrown down-
ward, the spindle is free to rotate. Two other positive locks

are illustrated in Figs. 39 and 40 one for a turret lathe of

}racliliieru.S:T.

Fig. 45. Withdrawing and Locking De-
vice on Change-gear Box

Fig 46. Spring Lock for
Back-gear Lever

the type used largely in England, the other for a central-

hole type of turret. In both cases a tapered part enters

slots in the periphery of the indexing disks. The wedge strip

beside the plunger in Fig. 40 takes up play due to wear.

Positive locks are also seen in Figs. 37 and 41. In Fig.

37 a disk on the body of a sleeve has notches, into any one

of which the pivoted catch drops, under the action of a

coiled spring, thus holding the sleeve in one position. Fig. 41

shows a quick-withdrawing device for screw-cutting; when

jhichiiifri/.y.r.

Fig. 47. Locking Plungers for Index Plate and Lever

the catch A drops Into engagement with the toothed disk B
the rotation of the latter has the effect of turning the quick-

pitched screw C. The spring plunger D in the lever which

carries A, locks, the latter in either the "in" or "out" position,

according to whether the plunger point slips into either the
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one or the other of the countersinks in the inner end of A.

The spring plunger is a familiar loeking device, and is

found in varied forms, usually embodying a pointed or tap-

ered plunger which obviates back-lash. A common instance

is that shown in Fig. 43, used for a speed- or feed-change

lever. The plunger is contained within the handle, and its

point slips into any one of the countersinks in the quadrant.

The arrangement may also be as in Fig. 42, with a pull-back

device for each plunger, as the latter in this case enter more

deeply into their locking holes. An alternative construction

is shown in Fig. 44, where the block which moves or slides

the spur gears endwise is locked by a tapered sleeve entering

any one of four tapered recesses in the locking plate. A
spring inside the sleeve keeps it in position. Fig. 45 illus-

trates another method of withdrawing a plunger, this method

being used on the familiar Hendey-Norton change-gear de-

vice, in which the act of grasping the handle firmly with-

draws the plunger, ready for the movement to another hole.

Still another method, employed on a milling machine divid-

Fig. 48. Withdrawing and Locking
Device for Spring Plunger

Fig. 49. Locking Plunger with
Locking Pin

ing head is represented in Fig. 4S; the locking plunger in

this example is pulled back by a rack and pinion device, and

the pinion sleeve is itself locked by drawing it backward until

the pin near its end slips into the slot in a bushing as shown.

Fig. 47 shows a different construction, also for a dividing

head; the plunger A has only a pull-back action, without a

positive lock, while the other plunger B is provided with a

pin which slips into a sort of bayonet catch, and prevents the

plunger from moving forward under the action of the spring.

lAi

^lachliicnj, y.Y.

Fig. 50. Cross-slide Lever with Split Hub for Locking in Various
Positions

The locking plunger in Fig. 49 (for coupling in the back-

gears of a vertical milling machine), is held out of position

by the pin A, but a quarter turn of the plunger allows this

pin to slip into a groove inside the bore and thus let the

plunger into any one of the holes in the disk below. Finallj',

the Brown and Sharpe back-gear lock. Fig. 46, represents an

ingenious method of retaining automatically the ball ends of

a lever in position.

The succeeding illustrations are those of friction locking

devices. Fig. 50 might oe classed as a clamping device, but

as its only purpose is to allow of locking in different posi-

tions, it should logically be classed in the latter category.

The split handle or lever is employed to work the cross-

slide of a turret lathe. In order that the operator may have
the handle in the most convenient and least fatiguing posi-

tion, it is adjustable around the pin on which It is mounted,
by simply loosening the binding screw. An alternative method

Machinery, .V, r.

Fig. 5L Cross-slide Lever with Friction Lock

is to taper the inside of the lever, as in Fig. 51, to match the

outside of the slotted levers shown, and force the two together

by a nut. This constitutes a friction clutch, and is an idea

that is found in many locking devices, especially for locking

gears and other parts together temporarily, and for micro-

meter and similar devices. Other arrangements for micro-

meter dials are shown in Figs. 52 and 53, for locking the

dials at zero when desired. Fig. 52 has a small bolt tightened

by a knurled-head nut, the head of the bolt lying in a

circular T slot in the dial. When the nut is screwed up, the

dial is locked to the handwheel and turns with it. In Fig.

Ky
Fig. 52. T-bolt Friction Lock for

Micrometer Dial
Fig. 53. Pin Friction Lock for

Micrometer Dial

53 the point of the central threaded plunger forces a small

block outward against the bore of the dial, and locks the

latter.

Ratchets are occasionally utilized for locking purposes, one
instance being in wire-feeds, where the feeding dog is held

on its supporting rod by a pawl entering into the teeth of the

ratchet bar.
* * *

In an address before the Hartford Manufacturers' Associa-

tion, Jlr. B. JI. W. Hanson of the Pratt & Whitney Co. deplored
the fact that there does not seem to he any unity of action

throughout the country to educate more mechanics in a sys-

tematic way, and said that too little thought had been given

to make the machine shops attractive to the American boy.

One of the chief reasons, he believed, is that the wages
offered to an apprentice boy under modern conditions are en-

tirely too low, and that the labor supply is more often ob-

tained from the immigrant office and the street than from the

graduating class of the public schools.
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ENGLISH 24-INCH LATHE
By W. H. HAOGAS*

The 24-iiicli lathe illustrated in the accompanying halftones

and line engravings is made by Messrs. Ward, Haggas and

Smith, Eastwood Tool Works, Keighley, and its new and im-

portant features are patented in England and the Colonies.

It is a good example of modern English lathe design, and

possesses many interesting features, chief of which is the

that the lathe is geared for cutting a screw of one-inch pitch,

when the tumbler gear is engaged with the gear on the spindle.

By shifting the lever so that the tumbler gear engages with

the cone gear, we would cut a 4-inch or 16-inch pitch screw,

according to which set of back-gears was thrown in. Hence

it is apparent that the size of the change gears can be kept

within reasonable limits with this

arrangement and yet screws of un-

usual lead can be cut. In fact, a

screw of 26 inch lead has been cut

on a lathe of this type without diffi-

culty. It is also possible to re-

move more metal per hour by a

double back-geared lathe than is

possible with a lathe using a much
larger cone and single back-gear-

ing, and the belt is much easier for

the operator to handle.

The bed is of a complete box sec-

tion as will be seen from Fig. 4,

making it from four to twelve

times as strong to resist twisting

moments as an ordinary lathe bed

section of the girder type. Holes are provided in the bed for

the chips to drop through, and in addition the bed is provided

with some features of especial value, the principal ones of

Keighley. England

SLOT TO ALLOW FOR SLIDING

PIMON B INTO PINION A

FOR COARSE SCREW-CUTTING
3Tacfiliiery. X.T.

Fig. 2. End and Side Elevations

method of gearing the lead-screw to the drive. t The half-

tone. Fig. 1, gives a good general idea of the design of the

machine.

The headstock has a four-step cone, the diameter of the

largest step being 18 inches. The driving belt is 4 inches wide.

Two ratios of back-gearing are provided, being 4 to 1 and 16

to 1, respectively, thus providing for tw-elve spindle speeds

from a one speed countershaft; by means of a two-speed coun-

tershaft twenty-four speeds can thus be obtained. Tlie coun-

tershaft speeds are so selected that two consecutive speeds can

be obtained on the same step of the driving cone pulley by

simply shifting the countershaft speed. The total speed ratio

is 45 to 1, the ratio between any two speeds with a one-speed

countershaft being 1.4 to 1.

The feed-rod and lead-screw are reversed by the handle

shown at the left end of the head in Figs. 1 and 2. It will be

seen that there are two slots for the reverse handle, con-

nected by a cross-slot. The object of this is to make it possible

to engage gears either with a gear keyed to the spindle or to

the cone pinion, as indicated in Fig. 2. Hence the cone gear

can be used directly for driving the change gears in certain

cases, and in this way three different pitches of screw threads

can be cut with the same change gears. For example, suppose

of Left-hand End of Headstock

which are the front or "narrow" guide for the carriage, and

the locking arrangement for the tailstock, both of which fea-

tures are protected by patents. It will be seen that the front

or narrow guide is entirely removed from chips and dirt and

• .\daress : 26 Ashlcngh St., Keighley, York, England.
t This feature is not new, however, as such an arrang

used on a Putnam lathe many years ago.

—

Kdithr.
'meut was

Fig. 3. View of Apron Upside-do^vn and Reversed, sbowing: Construction

that it is directly over the lead screw and feed-shaft, hence

eliminating any tendency of cross binding in the carnage. It

may be mentioned, as illustrating how freely the carriage

moves, that in the 16-inch lathe of the same type as that il-
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lustrated, the carriage can be pushed along the bed by hand

when under working condition.

Fig. 4 sliows how the locking of the tailstock on the bed is

effected. ^Yhen the bolts are tightened the bracket is drawn

up on the beveled surface and clamps the tailstock securely.

The base of the tailstock is so arranged that it is always

drawn tightly against the back square edge of the bed. which

Is subjected to no other wear, thus securing permanency of

alignment with the headstock. In the ordinary English lathe,

as well as in many lathes of other than English construction,

the tailstock is fitted between the ways of the bed and hence

the locating surfaces are subjected to a considerable amount

of near as the head is moved along the bed. The tailstock in

the lathe described is provided with a side adjustment for

taper turning, as shown.

Since the carriage, as stated before, is provided with a guide

in the front, the usual back-wing for the carriage is unneces-

sary. It is rigid under the heaviest cut, the headstock being

set well back so that the strain of the cut falls entirely within

the bed. Six rates of feed are provided— 4, S, 12. It!. 24 and 4S per
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Machinery, y. T.

Fig. 4. Section of Bed and End Elevation of TaUstock

inch—which are obtained through a feed gear-box. This gear-

box has a spring key operated by the handle on the dial, and

a double gear operated by a small handle, both of which are

shown in Fig. 1. The feeds are engaged from the apron by

means of a knob shown near the screw-cutting handle. The
knob is connected with a drop worm running in an oil bath,

the thrust of the worm being taken by ball thrust washers.

As shown in Fig. 3, the shafts in the apron have a double

bearing. The lead screw and feed-rod can be engaged at will,

and the machine is, of course, so designed that they cannot

both be in gear at the same time.

The following examples of work that can be done on this

lathe under ordinary working conditions may be of interest.

The figures have been supplied by one of the customers of

the builders. A steel shaft, 0.25 per cent, carbon, 6 inches in

diameter, was reduced to 5% inches with a cutting speed of

60 feet per minute and a feed of \i inch per revolution. The
reduction in weight per minute was 11.3 pounds. A shaft

5% inches in diameter was reduced to 4% inches with a cut-

ting speed of 81 feet per minute; the feed per revolution was
1/12 inch, and the reduction in weight was 7.7 pounds per

minute.

SHEARING STRENGTH OF TAPERED PINS
By J. H. C.

Frequently in using tapered pins the shearing strength must
be looked into. The following shows the derivation of

formulas necessary to

do this. These for

mulas are found in

convenient terms and
may be useful to

those using this style

of pin.

In the illustration

the external force F.

tending to shear the

pin at points A and B

2 PR
is

^ Shearing Strength of Tapered Pins

FD 2 PR
For PR = —• or F =

2 D
and the internal force = 2 (0.7854d= S) where S = unit work-
ing stress.

Equating internal and external forces.

2 PR
2 X 0.7S54d= S

D

ov S =
1.27 PR

Dd'

and d = 1.13 Ĵ
DS

(1)

(2)

(1) and (2) being formulas in terms of resisting moment, D
and S.

. Number of horsepower (,HP) transmitted around circle of

foot-pounds per minute
R radius equals

.

33000

Xumber of foot-pounds transmitted around circle of R radius

27ri?
equals P N

12

where T = revolutions per minute or HP
PRirN

PR =
6 X 33000

6 X 33000 HP 63025 HP

Substituting in (1) and (2)

1.27 63025 HP
S= X

Dd' N
80000 HP

or S = (nearly)
NDd'

and fZ= 283
HP

^ NDS

(3)

(4)

formulas (3) and (4) being in terms of horsepower trans
mitted, X, S and D.

Examples

1. A lever secured to a 2-inch round shaft by a steel tapered
pin, whose dimension d = 3/8 inch, has a pull of 50 pounds
at a 30-inch radius from shaft center. To find S, the unit

working stress on the pin, substituting numerical values in

formula (1)

1.27 PR 1.27 X 50 X 30
S= •—= = 6773

lid' 2 X (?)

pounds per square inch (nearly) which is a safe unit working
stress for machine steel in shear.

2. Again as in the above, let P = 50 pounds, R = 30 inc"hes.

D ^ 2 inches and S = 6000 pounds unit working stress. Using
formula (2) to find c1
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\PR I 50 X 30 / 1

d= 1.13 -4 I
— = 1.13 . = 1.13 \ — =

^ DS ^ 3 X 6000 ^ 8

0.4 inch diameter (nearly). Say d = % inch.

3. A 1/^ horsepower motor pinion meshes into a gear wheel

running at 100 revolutions per minute. A tapered pin whose d

dimension equals % inch, passer, through the gear and a 1-inch

round shaft. To find S, the unit working stress, using for-

mula (3)

80000 HP 8001 to X (i)

S = = = 6400
NDd' 100 X 1 X (i)''

pounds per square inch, unit working stress.

4. Using the same conditions to find the average diameter of

pin, with a working unit stress S, equal to 6000 pounds, using

formula (4),

I

HP
I

d = 283 -V = 283 x|
>! NDS ^

283 —
>i 1,300,000

100 X 1 X 6000

0.258. Say d = \ inch.

INDUSTRIAL, ACCIDENTS AND EMPLOYERS' LIABILITY

In an editorial comment on industrial accidents, the Prac-

tical Engineer, London, in its issue of October 28, states that

the average annual expense per capita in the metal trades in

England for an efficient system of insurance against accidents

has been estimated at about one-half cent a day, or a trifle

more. It is also mentioned that a satisfactory feature of

the working of the law in Great Britain has been the increase

of the number of compensation disputes settled out of court,

the compensation having been arranged directly between the

parties interested in accordance with the law, thus avoiding

delay and saving the expense of litigation. The primary prin-

ciple upon which employers' liability laws rest is, of course,

that the particular industry in which any accident occurs

should bear the financial responsibility of the accident. It Is

not intended that the employer personally is to bear the ex-

pense, nor will the enforcement of the law work out in prac-

tice in that way. It is the industry as such, not the employer,

that will bear the expense.

In this connection it is of interest to note the opinion stated

by Mr. W. B. Dickson, first vice-president of the United States

Steel Corporation, in a paper entitled "The Betterment of

Labor Conditions in the Steel Industry," which paper was

read before the American Iron and Steel Institute in New
York City. "Personally," said Mr. Dickson, "1 believe that

compensation to injured workmen is a legitimate charge

against the cost of manufacture, and that the victim of an in-

dustrial accident, or his dependents, should receive compensa-

tion, not as an act of grace on the part of his employer, but

as a right."
* * *

Some of the smaller European towns of economical habits,

says the Scientific American, have been complaining because

they are obliged to light their streets all night for the bene-

fit of a few belated citizens, and have been trying to dis-

cover a method whereby the citizen who needs to have his

pathway lighted in the small hours of the night shall pay the

costs himself. On one of the streets of a small German town,

such a system has actually been put into operation. The

street is a little over half a mile long, and is provided with

nine lamps. At each end of the street is a penny-in-the-slot

machine, and whenever anyone wishes to light up the street,

he has merely to drop in a ten-pfennig piece (2% cents),

which turns on the current for twelve minutes. This allows

him ample time (in the majority of cases, we presume) to

walk the length of the street. The street is normally lighted

until 10 o'clock. Thereafter the prepayment meter must be

resorted to.

* * *

When you think you are at the top of the ladder in your

trade, don't stop self-satisfied—just holler for more ladder.

THE RAVIGNEAUX MANOGRAPH
By W. F. BRADLEY-

There are some distinctive features in the manograph de-

signed by M. Ravigneaux for testing internal combustion
motors. Communication between the cylinder under test and

..acAn.tri,..V. V.

Fl^. 1. Section of the Ravt^neaux MaDO^aph, sbon-ing Principal
Working: Parts

the pressure indicator is normally intercepted by the balanced

valve B. shown in the line engraving Fig. I. The valve can

be raised by the finger D operated by the lobe L on the drum

Fig, 2. Front View of the Manograph. showing Method of Obtaining
Indicator Diagram

K. This drum is driven by a differential gear operated

through shaft G coupled to the motor shaft. Through the

shaft I it is also capable of being turned by hand at the will

Address: Box 27, Times Square Station, New York City.
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of the operator. If the shaft I is locked, the differential gear,

and in consequence the drum K, will revolve at half the motor

speed. The valve B is thus raised once during every cycle,

and always at the same point of the cycle, putting into com-

munication the chamber C, communicating with the cylinder,

and the chamber A, communicating with the pressure indi-

cator.

If the shaft / is turned a certain distance, the opening of

the valve occurs in an advanced or retarded position in rela-

tion to the original position of the shaft. By means of a

crank and a connecting rod, the shaft / operates a frame

fitted with a diagram card having a horizontal motion in re-

lation to the point of the recording needle. (See Pigs. 2 and

3.) The apparatus is set so that when the lobe L is under the

push-rod and the valve is raised, the positions of the piston

and of the indicator card are correlative.

It is evident from this that for a given position of the in-

dicator card, and also of the piston, the valve is raised and

the indicator shows a certain pressure which will be pre-

served throughout the cycle, that is, until the valve is again

raised. If the frame is moved during this time, the point of

the indicator will trace a straight line on the card. When
the valve is opened again, a sudden change of pressure takes

place and the indicator traces a vertical line. The extremity

of this line is evidently a point on the indicator diagram. By
turning the shaft I very slowly, it is possible to obtain closely

located points of pressure, or a practically continuous line.

In short, the use of the differential gear allows the opening of

the valve at any known point of the stroke of the piston,

the indicator card at this moment occupying a position in

correlation to that of the piston. This, of course, is all that

is required for obtaining a correct indicator diagram.

of the moving parts may bo disregarded, and a diagram which

truly represents the average pressure conditions in the cyl-

inder for a largo number of strokes, is traced on the indicator

card. Another feature of interest is the simple method used

for imparting a motion to the frame holding the indicator

Fig. 3. Front View of Device* allowing ho^p Motion is transmitted
to Frame on \7hich Indicator Diagram is mounted

[The device described in the foregoing is noteworthy be-

cause it makes possible the tracing of a very accurate indi-

cator diagram, and overcomes the great difficulty inherent in

most indicators because of the inertia of the moving parts.

No matter how light the lever arm holding the indicating

point and its connections are made, the rapid motion of the

indicator point, when under the sudden action of the pressure

from the cylinder gives it a "fling," that is, makes it move
further than it should in order to correctly indicate the pres-

sure. In the apparatus just described tte individual move-

ments of the indicating point are so small that the inertia

Fig. 4. A Side View^ of the Manograph

card which corresponds accurately with the motion of the

piston. As will be seen in Fig. 3, the frame is operated by a

pin on the end of a crank working against a cam surface,

which is curved so that the motion imparted by the hand-

operated crank is modified to agree with the motion of the

piston at every point in the stroke.

—

Editor.]

* * *

Isaac Smith Remsen, president of the I. S. Remsen Mfg. Co.,

Brooklyn, N. Y., who died October 13, has provided in his will

that as "a certain amount of success in general business is

due to faithful employes, they are entitled to a share of the

assets which have naturally been increased by their coopera-

tion." Therefore, the officers and employes of the company
have been left certain sums to be reckoned as follows. After

one year's service and up to five years, $100 for all or a por-

tion of the first five years' service; after five years' service

the sum of $50 per year up to ten years; after ten years, $100

per year for the entire length of further continued service,

no fraction of years to be allowed. The company was formed
in 1S90 and is thus twenty years old. It builds wagons and
manufactures automobile accessories.

According to the specifications of the United States Navy
Department, high speed tool steel furnished to the department
must have the following chemical analysis: tungsten, from
IS. 5 to 19.5 per cent; chromium, from 5.25 to 6 per cent; vana-
dium, from 0.1 to 0.35 per cent; carbon, from 0.55 to 0.75 per
cent; the manganese content must not exceed 0.15 per cent;

silicon not more than 0.11 per cent; phosphorus not more than
0.02 per cent; and sulphur not more than 0.02 per cent.

There must be no other impurities, and particularly not mo-
lybdenum.
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DESIGN OF AUTOMOBILE TRANSMISSION
GEARS-2*t
By M TEBRYt

L,et / = polar moment of inertia of a square,

y = distance from the center of the square to ex-

treme fiber, in Inches.

h = side of the square, in inches,

z = polar section modulus.

;;' 1

7 ^ — = (2 X — /(' = twice the moment of Inertia in

6 12

bending).

h
y = (Fig. 7).

1 3

/ h< v^ V'^
z z= — = — X = 'i' = 0.236 le.

y 6 h

This value of z is true only as a mathematical proposition.

and /^safe unit stress =: 13,000 to 15,000 pounds per square

inch.

ytuchimry.X.W

Fig. 2. Typical Automobile Transmieaion Gear of Sliding-selective Type
(Reproduced from October lasuei

When shafts of other sections than circular are used in tor-

sion, the stresses existing in them are quite complex, and not

subject to simple calcu-

lations. (See Report

of Chief Engineers, U.

S. A., for 1895, p. 3041,

part IV.

)

Hutte & F r e y t a g

give the value of

2

2 = — 7(" = 0.222 h'

9

American practice puts

the value of z at 0.208

7(^ Since the extreme

edges of square shafts

used in automobile

transmissions are in-

variably trimmed off,

^^^ ' the value of z probably

does not exceed 0.200 li'. To find the size of section of the

square shaft, apply the following formula:

T^= zf = 0.200 h=.

Where 7'^:= 11,390 inch-pounds ;= equivalent torsional mo-

ment on slow speed.

* The first installment of tbis article appeared in tlie October number.

f \n error appeared in the title of Table II. published in the October

installment of this article. Instead of "Twisting and Bending Mo-
ments and Tangential Pre.ssures in Transmission." it should read
" Twisting and Bending Moment and Bearing Reactions in Trans-

mission."— Editoh.
t.Vddress; 302 Williams St., Flint, Mich.

iSTk
h =

,

3
I
5 X 11,390

A'
= 1% inch. (A, Fig. 8.)

\ / \ 14,000

If a splined shaft is to be used, the keys may be assumed
to take the shear and the shocks and the remaining circu-

lar part of the shaft to resist torsion and bending. Since

Fig. 8. Typical Automobile Transmission Squared Shaft

the polar section modulus of a round shaft = 0.196 d' (d =
diameter) as compared with 0.200 h' of a square shaft, the

diameter of the main part of the spline shaft will be 1%
inch. The keys are usually made by proportion.

In Fig. 8 B represents a journal of a square shaft on which

a ball bearing is to be mounted. In addition to their radial

load, the bearings employed in transmission are often required

to carry a certain amount of thrust load which owes its origin

either to the tension of the clutch spring, or angularity of the

universal joint or to the driver's effort in shifting gears.

The existence of this thrust makes it imperative that A
should form a shoulder for B, or, in other words, B must be

smaller than A. The end of the shaft, C. is again squared off

and fitted into the driving member of the universal joint. In

rf-.i»».

trijctitneTTi. S. T.

Fig. 9. One or Two Possible Arrangements of Reverse Gearing

order to permit of mounting a ball-bearing on the journal B,

C must of necessity be smaller than B. It is clear that C
is not subject to the bending moments which exist in .4, as

explained in the October installment, and consequently C

must be designed to transmit merely the twisting moment
on the slow speed.

Mr = 5650 Inch-pounds. (See Table II.)

/ =1 13,000 to 1.5,000 pounds per square inch, safe fiber

stress,

h ,
= side of the square C, in inches.

M, = 0.200 ft,» /.

5 X 5650"
= 1% inch.

5Mt "I

14,000

Bearing Pressure.—Postponing for a while all questions re

lating to the secondary shaft we shall presently turn our at-

tention to the matter of bearing pressures. The first thing
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to settle is the location of the idler gear. Perhaps many read-

ers of this article were never directly connected with the

automobile industry and never owned a car. For the benefit

of such it may be stated that the vast majority of automobile

engines are incapable of reversing (except when they "kick"),

i.e., they always turn either in a right-hand or left-hand

direction. To provide for the reverse motion of the car, an

idler gear is placed between the secondary and primary

shafts. The pitch circle of the Idler gear F, Fig. 9, must be

tangent to the pitch circles of the gears' E and H. There are

two positions in which the idler gear can be tangent to the

Machhieru, .V. V.

Fig. 10. Diagram of Automobile Transmission Gears

Other two gears, and one position is correct while the other is

wrong.

Figs. 9 and 11 represent the two possible arrangements of

the three gears as they would appear to an observer stationed

in front of the car. The engine turns in a right-hand direc-

tion. Tlie secondary shaft, of which E is an integral part,

turns in a left-hand direction (see Figs. 2 and 10).

Considering E and F first, E is the driver and the pressure

takes place along the line a-&, making an angle of 20 degrees

with the line c-t which is perpendicular to the line of centers.

The pressure is transmitted unchanged in amount and direc-

tion to the bearing of the idler gear F (as e.vplained in the

October installment. Fig. :!). This pressure is equal to

Torque on secondary shaft 3080= = 2S10
Radius of £ X cos 20° 1/2 x 14/6 X 0.93969

pounds.

F being an idler transmits equal pressure to H along the

XacluiiL-nj. .V. r.

Fig, 11. Arrangement of Reverse Gearing Giving Least Pressure
on Bearings

line d-e, which is balanced by an equal and opposite force

due to the resistance of H. This resisting force produces a

pressure on the idler gear bearing as explained before. Thus,

the idler gear bearing is subject to two equal pressures making

an angle with each other. In Fig. 9 the angle is such as to

/V A

/ \ / \
' w / V

' Xa ' \o

Ha' 4. V\^-%«\ A ^
\ \A \ ^\\ \\ V

\ 7 \%\
\ iS / \ / \\A
^ St/ V /«

^^N|
» ©7
\ /

V \ \i

INTERMEDIATE SLOW

REVERSE
PRESSURES AT L

.Vachiiu-rij. X.Y

Fig 12. Resultant of Pressures

INTERMEDIATE

PRESSURES AT N
REVERSE

Machiiienj. X.Y

Fig. 13. Resultant of Pressures

make the resultant of the two pressures equal to 4320 pounds.

In Fig. 11 the resultant is only 1050 pounds. It is needless

to add that Fig. 11 represents tne correct position of the idler

gear.
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Referring to Fig. 2 it will be noted tliat the distance L-M is

the same as N-0. These were made equal merely to simplify

the case, as the pressures at L and i¥ then (Table II) become

identical with those at 3," and 0.
' These pressures are produced

by either C and G or D and H or by E-F-H. But, with the

exception of direct drive, there are always two sets of gears

engaged in transmitting power from the clutch to the uni-

versal joint, the first set consisting of gears A and B, which

are in mesh on all speeds.

As before, the torque of the engine shaft as well as of the

gear A = 1680 inch-pounds.

Pitch radius of A = 1/2 X 18/6 = 1^/2 inch.

1680
Tangential pressure = = 1120 pounds.

1.5

1120 1120
Total pressure= = = 1190 pounds.

Pressure at =

cos 20° 0.93969

1190 X 1 1/16

'>V2

150 pounds, about.

Pressure at N := 1190 — 150 = 1040 pounds.

This pressure of 1040 pounds at N exists in addition to 692

pounds on Intermediate speed, 790 pounds on slow, and 350

a(6o *

PRESSUaE ATO
^Iitcliiner]/, X-Y.

Fig. 14. Resultant of Pressures

pounds on reverse. The same is true of 0. At L the ball-

bearing supports the gear A. which, in turn, affords a support

for the square shaft, making the case identical with N and

0. M, however, is subject to only one pressure at a time,

since the pressure on the gear A (1190 pounds) is borne

entirely by the ball hearing at L.

Fig. 10 is a diagrammatic representation of transmission

gears. Curved arrows indicate direction of rotation of gears.

Straight arrows at the points of tangency represent direction

of applied and resisting pressures, while those at the gear

centers represent the direction of bearing pressure.

In Figs. 12, 13 and 14, these bearing pressures are com-

bined geometrically. To tabulate the results:

Maximum pressure at L = 1500 pounds.

Maximum pressure at M = 2460 pounds.

Maximum pressure at N = 1260 pounds.

Maximum pressure at ^ 2540 pounds.

Maximum pressure on reverse idler gear bearing ^ 1050

pounds.
* * *

The House of Representatives of Australia adopted last Au-

gust by a vote of 35 to 2 a resolution pledging the Government
to seek the approval at the next Imperial Conference of the

adoption of metric weights and measures throughout the Brit-

ish Empire. The resolution further provides that if this

proposition is not adopted, the Government will proceed with

the consideration of this reform in Australia, and invite the

cooperation of New Zealand. The Russian Government has

also prepared a proposition for the introduction of metric

weights and measures in Russia. That country is the only

one of importance outside of the English-speaking nations,

that has not adopted the metric system.

The taxes on automobiles in Great Britain are deter-

mined according to the horsepower, on a rising scale. A car

not over 6I/2 horsepower pays about $10 a year, while a ma-
chine of from 35 to 40 horsepower pays a trifle over $50, and
one of from 40 to 60 horsepower, slightly over $100 a year.

Automobiles with engines rated at over 60 horsepower are

taxed at the rate of $202.70 a year. Of the revenue raised by
this tax, a part is to be devoted to road improvements.

GASHING SPIRAL FLUTED HOBS
By ALPHA

In making worm-wheel hobs of small diameter and of a long
lead, it is impossible to get good results in bobbing, if the

hob is made with straight flutes, because one side of the teeth

will have a drag cut.

There is one objection, however, to spiral flutes with the

gash at right angles to the thread, and that is, there is more
or less trouble encountered in clearing or backing-o£f the hob,

as the hob-tool will have to advance and drop off in one revo-

lution of the hob, for a different number of flutes than there

are in the hob. In fact a hob gashed at right angles to the

thread invariably figures out in fractional parts of a Tiute. as

8.623. If, however, the gashing is changed slightly, it is pos-

sible to get a whole number of flutes. The accompanying il-

lustration shows how to plan the gashing graphically.

First, lay off a base line A-A of any convenient length.

Then erect the perpendicular A-C making it equal to the de-

veloped length of the pitch circumference of the hob. From
C draw line CD parallel to the base line A-A and of a length

equal to the lead of the hob. Now draw diagonal A-D which

represents the thread. Divide A-C into as many equal parts

as there are flutes in the hob, as a. h and c. From C and a

draw lines through and at right angles to the diagonal A-D,

as C-E and a-F. Then length E-F equals the pitch of the

flutes on the thread when the gashing is at right angles to the

thread. To proceed, divide A-D into a certain number of equal

parts, the length of these parts to be as near to the length

E-F as possible. Step off these divisions on AD, and through

the division nearest to E, as at G, draw a line from C to the

base line intersecting the base line at B. This line

C-B represents the gash, line A-B the lead of the gash, and the

number of divisions in the line A-D equails the number of

Graphical Method of Finding Gashing Angle and Number of Fluteo for which
Backlng-off Attachment should be set for Spiral Fluted Hoba

flutes to one revolution of the hob, for which we must gear the

machine.

To get the exact length of A-B, divide the number of di-

visions In A-G by the number of divisions in G-D and mul-

tiply the result by the length of the line C-D or the lead of

the hob. The angle a which is the angle for gashing can be

found by scaling the diagram. For example, let the hob

be 2 inches pitch diameter, lead 5 inches, and number of

flutes 8.

We first draw base line A-A. and the line A-C 6.28 inches

long which is the pitch circumference. Now draw C-D 5

inches long, and then draw line A-D. We now divide A-C

into eight equal parts and draw lines from C and a through

and at right angles to A-D, intersecting AD, at E and F.

Setting the dividers to length E-F we step off line A-D and

find that this length E-F will go into A-D a little over thir-

teen times; so we divide this line A-D into thirteen equal

parts. It is now necessary to gear the machine for thirteen

flutes to one revolution of the hob.

The division nearest to E is G. so by drawing a line from

C through G we intersect the base line at B. In the line G-D
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there are five divisions, and in the line A-G there are eight

divisions. The lead of the hob is five inches, so that the

8

length of the lead for the gash or AB is — X 5 := 8 inches.

5

By scaling the diagram we find the gashing angle is 38 '4 de-

grees. Therefore, we w'ill gear the machine used in backing-

ofE the hob for 13 flutes to one revolution, and we will gear

the milling machine to cut a lead of 8 inches, and at a gashing

angle of 38% degrees.
* * *

ORNAMENTAL LATHE WORK
By JOHN PEDDIE

For wasting time which might be profitably devoted to

studying Differential Calculus, or otherwise qualifying for a

post as moral instructor in a rolling mill, a lathe is as good as

anything. Jline is a No. 5 Barnes lathe, having an 11-inch

swing to which

has been added

an overhead
works as shown

in Fig. 1.

^\'^lile a man
may be content to

use a lathe for

nothing else than

making foolish

trifles called

tools, or equally

ridiculous masses

of mechanism, it

is sometimes wise

in the interests

of domestic felic-

ity to prove to his

better half that

a lathe is not

merely an expen-

sive toy, but a

really useful and

beneficial inven-

tion which en-

ables him to

make pretty things for the house, similar to those shown in

Fig. 2. These are all made of native New Zealand woods

—

Kauri and Ironwood, and the simple ornamentations shown on

them were produced by means of the drilling spindle shown in

r^^i^
1 Trr-jm

Fig. 1. Xo o Barnes Lathe Fitted with Special
Overhead Works

Fig. 2. Ornamental "Worli Performed on the Lathe with the
Attachments sho^vn

position in the toolholder in Fig. 1. The drills were made from

steel wire about 3/16 inch diameter, being made straight or

bent into crank form as required. The indexing was done as

shown in Fig. 3, using suitable change gears as dividing plates.

As this method of indexing was somewhat imperfect owing to

possibility of play on the key, the writer recently made a divi-

sion plate which will go on the end of the spindle in the same

way as the change gears, and which has a spring index arm at-

•Addross : Mataura rapor Mill, Soutliland, New Zeal,ind.

tached to the same fastening. To prevent play on the key,

the hub of the division plate was made as shown in Fig. 4,

the taper cotter with the nut on the threaded end, binding

the key firmly.

Fig. 5 shows a division plate in process of being drilled.

The method used is thought by some to be well known.

Fig. 3. Indexing Mechamsm used in doing Ornamental "Work

although the writer has only seen it described in "Hasluck's

Lathe Work"; but In case afiy reader may be unfamiliar

with this class of work, it might be well to mention that the

I
I

{
I

I
I I

Jfac/tjHery..v, r.

Fig. 4. Improved Indexing Attachment

plan consists in drilling a strip of steel, usually a clock spring,

with as many holes as you propose to use in your largest

circle. The holes are accurately spaced by means of a jig

Fig. 5. Ho^v Division Plate is driUed

which has a pair of holes in it the required distance apart.

This strip is then soldered to form a hoop, suitable precautions

being taken to insure the pitch of holes at the joint being

correct; it is then fitted on a temporary wooden disk on the

lathe spindle, an index being arranged to fit the holes. WTien
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this circle is drilled, the hoop is cut down to the uext highest

number of holes, again joined and fitted on the disk, and the

process repeated until you have as many circles as you pro-

pose to drill.

This sort of work is not of much commercial value at the

present time, but it provides a sort of romantic pleasure in

repeating the work carried on by the early pioneers of lathe

work. A better device than that given would be a worm-

Fig, 6. Drilling Spindle m Process of Gashing a Worm-wheel

wheel to fit on the end of the spindle, with suitable means for

indexing.

Fig. 6 shows the same drilling spindle which was used for

the ornamental woodwork fitted on a vertical slide, in process

of gashing a gunmetal worm-wheel of H inch pitch. A large

grooved pulley has been temporarily fixed on the spindle, and
with this drive the teeth were gashed quite easily.

* * *

LIMITATIONS IN DESIGN OF THE WUST
HERRINGBONE GEAR

By CHARLES AUGUSTUS

A type of herringbone gear lately brought out by C. Wvist of

Subach Zurich, Switzerland, has been attracting much at-

tention. A special machine has been developed for cutting

the teeth, using two hobs located diametrically opposite which

UNE OF AXIS

N N SECTION

:frachinerif. X. T.

the proper form of cutter is provided and the proper indexing
mechanism used.

In cutting these gears it is necessary to stagger the teeth,

so that the cutter or hob, on reaching the center of the face

when cutting the left-hand spiral can enter the space of the

right-hand tooth opposite. There is no other advantage in this.

The trouble is that as the angle of the gear is increased, the

diameter of the cutter must be reduced or it will cut into the

teeth of the opposite hand before it can reach the center of the

face and complete the space that it is cutting. As a matter
of fact this type of gear is limited to a spiral angle approxi-

mating 23 degrees. A five diametral pitch gear containing five

teeth, cut at an angle of 45 degrees with the smallest possi-

ble cutter could not finish the teeth to within five-eighths of

an inch of the necessary distance without cutting into the op-

posite tooth. In Fig. 1 is shown the cutting of a gear of 23

degrees and in Fig. 2 one of 45 degrees, illustrating this point.

It may be argued that this angle is sufficient. Perhaps it is

under certain conditions, but not when the face is narrow and
high speeds are required, for the steeper angle tends toward

quiet operation, although it increases the wear of the teeth

for a given load.

A groove turned in the center of the gear face is just as

efficient, although not as unique in appearance. This groove,

if not made wider than the distance a between the far ends

of the W'iist teeth as in Fig. 1 does not reduce the face contact

beyond that of the Wiist gear, as there is no contact inside

the distance a. The only drawback is the extra cost of turn-

ing out the groove.
• * *

Some time ago the White Star Line placed two new liners

in their Canadian service, the Laurentic and the Mrgantic.

The Laurentic is equipped with a combination of turbine and

reciprocating engines, while the Mcgantic is equipped with

reciprocating engines exclusively. It was found during the

trials of these steamships in regular service that with the

same coal consumption the Laurentic developed a considerably

higher speed, and with the same speed a decrease in coal con-

sumption, amounting to as much as 14 per cent, was effected.

This practical proof of the efliciency of a combination of tur-

bine and reciprocating engines for the propulsion of steam-

ships was the cause which in-

duced the White Star Line to

equip their new giant steamships,

\he Olinupie and the Titanic, with

a combination of reciprocating and

turbine engines.

Fig. 1. Wuet Herringbone Gear
of 23 Degrees

cut both Of the gear faces simultaneously. They may be cut

just as accurately, however, on a bobbing machine, on an ordi-

nary universal milling machine, or on a spiral gear cutter if

A model concrete cottage de-

signed by Mr. Milton Dana Mor-

rill, and which was awarded first

prize in the competition of the

National Congress for the Pre-

vention of Tuberculosis for a san-

itary, inexpensive home for work-

ingnien, will he exhibited at the

Cem«ut Show to be held at the

Madison Square Garden in New
York, December 14 to 2ii. The
house is inexpensive, light and
airy, and fills all the requirements

of a sanitary and moderate priced

house. People who w-ax too en-

thusiastic about this house on ac-

count of its being so inexpensive,

and, therefore, within the reach of

workingmen, forget, however, that

if houses of this type should be-

come the rule, their cheap price

would make the price of land rise

in proportion, and as a house can-

not be built unless there be a piece of ground on which to put

it, the workingman would be just as far removed from the

possibility of owning his home as ever.

Fig. 2. Sho\^-ing Action of Cutter at Angle of
45 Degrees
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A LARGE TOOL-ROOM AND ITS SYSTEM
METHODS EMPLOYED IN THE TOOLMAKING DEPART-MENT OF THE TAFT-PEIRCE MFG. CO.

By FRANKLIN D. JONES-

In a small general repair shop back in the country, which
—it still in existence—belongs to a class rarely seen at the
present time, the "tool-room" was the name giver, to a fenced-
in corner in which a few tools, somewhat better than the
general run, were kept, and from which there came an
occasional tap of odd size—or perhaps a reamer—to replace
one that had been broken by some awkward apprentice. The
two toolniakers, who were the only ones ordinarily allowed
within this enclosure, were often the objects of considerable
envy, as they sat on a stool watching the chips roll from a
tool with an infinitesimal feed, the greater part of the day.
Considerable care was taken not to 'iverstrain the machines

elements which have a direct bearing upon economical tool
production, particularly when conducted on a large scale, by
describing a few of the methods employed in the tcolmaking
department of the Taft Peirce Mfg. Co., of Woonsocket, R. I.

General Description of Tool-room
Before referring to the system employed or the methods

of handling worlv, a general description of the tool-room will
be given. This tool-room, two general views of which are
shown in Figs. 1 and 9, is, as far as we know, the largest In
this country. It has a full working capacity of 250 men and
is equipped throughout with modern tools. The length of
the tool-room proper is 310 feet and the width 50 feet, which
space is exclusive of that occupied by the small tool store
room, the experimental, testing, and punch and die depart-
ments. The punch and die department, seen in Fig. 2, forms
an extension to one end of the tool-room and contains all the
equipment required for accurate die work. The foreman's

Fig. I. View of Taft-Peirce Mfg. Co.s Tool-room, showiiig General Milling Divi:sion in the Foreground

Punch and Die Division of Tool Department

by using anything but a very fine feed, and as the work was of
a much higher grade than that done in the shop, it was
thought that unlimited time was essential to accuracy; there-
fore, the time element was never taken into consideration.
This tool-rcom in its inefliciency and its indifference to eco-
nomical production is not unlike many larger and more
pretentious establishments, for, while the importance of the
toolmaker has increased with improvements in manufacturing
methods, the same management and system effective in the
manufacturing departments is not always found in the tool-
room.

It is the purpose of this article to point out some of the
Associate Editor o£ M.iCHiXERY.

Fig. 3. Central Ordering and Distributing Station and Foreman's OfBce

Office is centrally located, and directly opposite it is the order-
ing and distributing station (shown in Fig. 3), w^hich is a
unique and important feature that will be referred to in detail
later. The experimental department (Fig. 4), which, as the
name implies, is used in the development of special work,
adjoins the main tool-room, as does the inspecting department
(Fig. 5), where all finished parts are carefully inspected.
The tool store-room, in which a complete stock of small
tools, such as drills, reamers, milling cutters, gages, files, etc.,

is kept, is also centrally located. Fig. 6 shows one section
of this storeroom, and also the way the various tools are
kept. In the distribution of tools, the well-known check sys-
tem is used, each man being given a certain number of
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checks, which are exchanged for tools and show to whom the

tools have been given. To avoid confusion and to facilitate

the quick delivery of files, a cabinet (Fig. 7), containing all

sizes and styles, is located just outside the delivery window.

As the illustration shows, each kind of file in the cabinet is

numbered, so that the workman can, after determining the

size and style wanted, order it by number. This method has

been found greatly superior to the old way of using names,

which often resulted in confusion and a considerable waste

of time.

Careful attention has been given to the arrangement of

tools, so that their location will, as far as possible, contribute

to the general efficiency. In the foreground of Pig. 9, which
is a view from the west end of the room, there is a group

of universal milling machines that are used exclusively for

jig boring. Just beyond these, all the equipment required

for general toolmaking is located, in which is included a

group of twenty-four lathes. Adjoining this group of lathes

on the far side are the drill presses and miscellaneous tools,

such as centering machines, hardening furnaces, straightening

Fig. 4. Special Experimental Department

presses, together with a group of bench lathes, all of which
are centrally located. The various tools referred to occupy
about one-half the floor space and constitute what might
be called the regular toolmaking division. The remaining
space is occupied largely by the tools shown in Fig. 1; this

view is taken from the east end of the room. The foreground
of this illustration shows the general milling division of
the tool-room, and just beyond this is the general lathe
division. The function of these divisions and their applica-

tion to the manufacture of fine tools, will be referred to sub-

Pig. 5. Inspection Department

sequently. In order to obtain an independent drive for differ-

ent sections in the shop the main shaft is divided into ten

32-foot sections, each of which is driven by an electric motor.

Method of Handling- Diversified Lines of Work
As the Taft-Peirce Mfg. Co. is engaged in miscellaneous man-

ufacturing, experimental work, etc., the work in the tool-room

is greatly diversified, so that it has been necessary to adopt a

system that would make it possible to handle, on a commer-
cial basis, the thousand-and one pieces constantly passing

through the tool-room, and at the same time enable any of

the parts to be identified with respect to the particular unit

or machine of which they are to be a part. This system, as

it is connected with the tool-room, and the means of identifica-

tion, can best be explained by considering a practical illustra-

§S||

Fig. 6. Section of Tool Delivery Room

tion. When, for example, a jig has been designed, the draw-

ings for this jig are sent from the drafting-room to the depart-

ment shown in Fig. 3. From here the necessary stock is or-

dered and the stock-room, blacksmithshop, or wherever the.

raw materials are to come from, delivers it to this central de-

partment, where it is placed temporarily In a section ot

one of the partitioned benches shown, which section is

numbered to correspond with the job number of the

Fig. 7. File Cabinet which tecilitates Delivei-y of
any Desired Pile

particular jig in question. The rough stock is then

distributed, for machining, to the proper department, which

again returns it to the central ordering-and-distributing sta-

tion, whence it passes, if still unfinished, to some other de-

partment. In this way the various parts are transferred from

one department to another through the distributing station,

which is a kind of clearing house for the entire tool-room.

By this means all confusion is avoided and the identity and

location of any one of the thousands of parts constantly be-

ing handled, can be determined at any time, in the clearing

house, by suitable slips and cards which give all the required

information.

\Vhen a drawing is sent to the tool-room, it is accompanied

by a card or "ticket" similar to the one shown in Fig. 10.

This ticket is made out in duplicate by the engineering de-
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partment where one copy is kept on file. The front of the

ticket contains the job number, the name and number of the

parts wanted, and other specific information, and on the

back the raw material required is marked. From this dupli-

cate ticket a "call card" (Fig. 11) is made out, which Is used

for ordering the raw material. This card shows just what Is

wanted, when the material will probably be needed and also

to which department it should be sent

Form No, 8 c«b»»^ **™ '

THE TAFT-PEIRCE MFG. CO.

Tool-makirg __.Dept.

JOB

2840 1-4-100

30,250 #100 Counter Gear
Lining Pawls

Order No.
4458

_R. O..
30467

In addition to .the

call or order card,

there is a "deliv-

ery card" (Fig. 12)

which, if material

is wanted at once,

is sent out with

the call card. This

delivery card,

which is placed on

file, shows when

the material was

delivered and also

serves an impor-

tant purpose in

connection with
the cost depart-

ment. As each in

dividual piece of

raw material is re-

ceived at the dis-

tributing station, it

is checked oS on

the back of the

duplicate ticket, so

that the foreman

can see at a glance

when all the material required tor the particular job repre-

sented by that ticket has arrived. The material is then ready

for the machines, but until actually sent out, it is kept in a

numbered space on one of the benches, set apart for that par-

ticular work, so that all pieces, whether in the rough or partly

Commenced lO/lS/lO ,po

Completed 190

No. Started Finished

Material 1650 ft. E. J. Grade ^^_R.

.081" I 1»"Steal .079"

Remarks: ^

Fig- 10. Duplicate Ticket which aida Foreman in

Handling Diveraified Lines of Work

SUPPLIES UALL Tool-makinK ' '
"V^

OUAWTITT '
CtSC.'IT'OW .ceo;.., .a

1

-/^\^. a. <€^ &^c^.^^ -r^. /!?^j6^

-op-f'-. a/'/'.jt M'

\

—,_.-j ^

—

-_.:

t - " -

1 "

ittOuiRtoar
j
ro« R. c . SHO» PM3. .Tsaeiweorop __^.

CADe»EO''nOH ««tSJ OBOeiWO IWQUISITlOrl OCL<V=»T f»f»0- =

'

CLAIM EMIcncO .H STCCt-NOICuar-eO »i,ln-»ascDOI

quired for its completion. If turning, milling, drilling and

grinding are necessary, all these operations are performed

successively by one man. This method is undoubtedly pref-

erable for certain classes of work, but it is inefficient in the

production of other parts, particularly when considerable

roughing is required. For this reason, the tool-room

of the Taft-Peirce Mfg. Co. is equipped with the lathe and

milling machine divisions previously referred to. The gen-

eral lathe division is ^hown in Fig. 14, and the milling divi-

sion, in the foreground of Fig. 1. In these departments

that branch of tool-making which, for the most part, is on a

par with high grade manufacturing, is performed. When con-

siderable turning or milling is necessary on a certain part,

it is sent to the general lathe or milling machine divi-

sion, as the case may be, where the work is done by a spe-

cialist better fitted for this kind of work than a toolmaker,

whose training and experience has been mostly on delicate

and extremely accurate work. The machines in these depart-

ments are of modern high-power types, adapted to the line

of work for which they are used. By this method the cost

of producing a large percentage of the fine tool work done

in this shop is greatly diminished, as the light and delicate

Fig. 11. Card used for Ordering Raw Material

finished, which are not actual'y being worked upon, are in

plain sight of the foreman, and the number of the section in

which they are kept enables immediate identification if this

should be necessary. Another form or card which serves a

useful purpose is shown in Fig. 13. This card, known as the

"operation transfer," is used when parts are transferred from

one department to another. When, for example, a piece is

sent from the tool-room to the hardening room, the transfer

card, which accompanies it, shows that the hardening room is

its destination and also where it should be taken next. This

card, as well as the others referred to, also shows by suit-

able numbers just what job the part is for and also its rela-

tion to that particular job.

Specialization in Tool-room Practice

In most tool-rooms, the toolmaker, when given a certain

piece of work, finishes it complete, regardless of the nature

of the work or the number of operations which may be re-

MAIBKIAI.

OEtlVEHr
ORDER

aVANTrTT
j DUC*>^>QM 1

', f -'

. .^..^^^_^.,.^_^_^^

1

1

'
1

Bcuvnwoav . wccvraa.

Fig. 12. Card for Ordering Delivery of Material

and the heavier and, in most cases, less accurate machining

are each done by a specialist. Specialization has also been ap-

plied, as far as practicable, to the machine work itself and to

assembling. In the lathe division, chucking, taper turning,

etc., are performed separately, and in assembling, parts that

are similar are assembled, as far as possible, together.

Jig Boring in Milling Machines

Owing to the wide variety of special tools, light machinery

and mechanical specialties, manufactured by this company.

Job ;^.^a/ - / -

OPERATION TRANSFER.

p. V- /C-/CO

Part No. Date

Rec*4Fn>m ^f~T-Ct /<5^«-j4y . _

Next Operation \d^lAn/^^X'*^

.

No. Pes. PuseJ

Passed T6 ^A/^J^M

No. Defccthe

Hc-i..;. J Vat

^ A<^.
War.tcJ per Hpi"-

(7

No. l»ci.kcvJ /?'7^

Reiuraed To Correct

Z^Zt^.<,^!^t..
Signed.^

Fig. 13. Slip used when Transferring Work firom One Department to Another

much of the work in the tool-room consists in the making of

high-grade jigs and fixtures. In the boring of these jigs the

specialist is again utilized effectively. Jlilling machines are

employed for this work, and, while the use of such machines

for jig boring is not new, a general description of the method

of procedure and the equipment employed will doubtless be

of some interest. The seven universal machines shown in

the foreground of Fig. 9 and the vertical miller to the left,

are used exclus:vely for jig boring. All these machines are
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equipped with special scales and verniers which enable ad-

justments to be made in any direction, with accuracy. For

a certain class of work, the setting obtained by the scales is

relied upon, but when extreme accuracy is required, the cen-

it being necessary to bore the outer holes in correct relation

with the center hole within 0.0005 inch. Another method of

locating jigs, which is employed in certain cases, is shown
in Figs. 16 and 17. At one end of the jie to be bored, an ac-

Plg. 14. General Lathe Division of Tool Department

Fig. 15. Example of Jig Boring in Milling Machine Fig. 16. One Method of Setting the "Work—Making a Horizontal Adjustment

^H> ^^1

Fig. 17. Method of Making a Vertical Adjustment

ter-to-center distances are checked by taking direct measure

ments with a vernier or micrometer across ground plugs

which accurately fit the holes. An example of work requiring

such measurements is shown set up in the machine in Fig. 15,

Fig. 18. Setting an Angle-plate ParaUel \rith the Spindle

curate angle-plate is set up as shown. This plate is set par-

allel with the machine spindle by the use of an indicator as

Illustrated In Fig. 18, which shows a larger plate being

aligned. When the work is to be adjusted horizontally, a
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vernier height gage is used as in Fig. 16. the base of the

gage resting on the angle-plate and the measurement being

talven to an accurately ground and lapped plug in the spindle.

For vertical adjustments, the measurements are taken be-

tween this ground plug and the machine platen as in Fig. 17.

Samples of the tools with which these machines are equip-

ped are shown in Fig. 19. At A are the drills used; at B, the

mills, or, more properly, the reamers for finishing; at C, a

spindle collet for holding the various tools; at D, a test plug:

at E. an adjustable boring tool; and at F. reducing collets

Fig. 19. Tools uaed for Jig Boring

for small drills. Tie reamers are in both roughing and fin-

ishing sizes, and the latter are of the split adjustable type,

so that the size can be retained. There is a complete set

of these reamers in various sizes, so that most of the bushing

holes are finished to a standard diameter. One advantage

incident to this method of finishing the holes, aside from

the limited time required, is that holes of a standard size,

permit the repeated use of test plugs, so that it is not neces-

sary to be continually making new ones. When a hole of

odd size is to be bored, the adjustable tool shown at E is

used.

While most of the jig boring can be handled to the best

advantage in a horizontal machine, for certain classes of

Fig. 20. Example of Jig Boring on a Vertical Milling Machine

work the vertical type has its advantages. An example of

work adapted to the vertical miller is shown set up in the

machine in Fig. 20. As the particular hole being bored

had to be at an angle of 25 degrees with a finished surface

on the base, the jig was mounted between the centers of a

dividing head which was used for obtaining the angular

setting after the surface referred to had been milled. This

illustration also shows the scale and vernier for measuring

longitudinal adjustments, the former being attached to the

table and the latter to the saddle. The vernier and part of

the scale for measuring the cross movement may also be

seen just to the left of the knee. These scales greatly facili-

tate the operation of jig boring and they can be used to ad-

vantage on a variety of work.

Drafting-room

The cooperation between the drafting-room (Fig. 8) and
the toolmaking department is such that this article would not

be complete without reference to some of the features which
have a direct bearing on the work of the tool-room. Note-

worthy among these features is the plan to eliminate "dou-

ble thinking," and at the same time give the workman a clear

understanding of just what is needed on a given job as to

accuracy, etc. This is accomplished by the use of informa-

tion blanks such as the one shown in Fig. 21. These blanks

are attached to the blueprints—when they can be used to

advantage—and contain practical information for the guid-

ance of the workman. The character of this information is

such as to insure the production of work which, as regards

accuracy and general finish, will meet the requirements. By
this method, a part is made just as good as it needs to be,

but unnecessary expense for accuracy and polish which would

be useless is avoided. The general utility of these infor-

INFORIUTION "-111
'jii\;?;.^^"

I"~»7i«75r" " 10/1/10

r<nx Drill Jigs for tbraet oollars,
6, C. 12768 throvHi 1£7T£ P. 0.
61146 Sfl p«r bp. 7-373 & 4.

D3LI7ir?T PSCUISBD OCT. 1. ISIO.

DnH Bu-liln^ to b« oa o«nt-r line utl

looaci&g dorel plaB wluila .002". Olsteaes b«tVQ«ii Irlll

bOBhlage to i>« vl'.Ua .001 lacta. ne holsa In all buAla^a

should bo to sIcoB spoolflad on Arwiia^. If It la oaoaaaarx

to lop ti» hel«8 iii tha buAlnjn aftor ttiay ara flial In tb»

Jig, tfao> aboQld ba anda to fit a pli^ saaga of tba propar

alu aai If '• baaa ao suitabla plrt^ in iitook, a aott plqf

Bhonld be mada f« tvatln^ tfca hol«8. .Is grlidlfic tte holaa

1& larga buabla^ the; ahould be groontf^to plag gaagea ao ve

to avoll the lapping aa a:iob an pouolble. Ill allp bufelsga

ahoald be grmsi OS the ontalda tt the aliae e^olfled aa

tha dmwinpr and lry»pe oted by alorooetera. Ill allp bui^hlnga

ahould be Bade ft good «rlag fit In tb., "lel haahlcga.

Fig zl. lnf<.>rmation ril;p which accompanlea DraVTlngs when Necessary

mation slips will be more clearly understood by quoting the

instructions given on the particular one illustrated. After

tue identification numbers and other miscellaneous data, the

following instructions appear:

"Drill bushings to be on center line with locating dowel

pins within 0.002 inch. Tlie distance between drill bushings

to be within 0.001 inch. The holes in all bushings should be

to the exact sizes specified on drawings. If it is necessary

to lap the holes in the bushings after they are fixed in the jig,

they should be made to fit a plug gage of the proper size and if

we have no suitable plugs in stock, a soft plug should be

made for testing the hole. In grinding the holes in large

bushings they should be ground to plug gages, so as to avoid

lapping as much as possible. All slip bushings should be

Pig. 22. Examples of Standardized Jig Construction

ground on the outside to the size specified on drawing and

be inspected by micrometers. All slip bushings should be

made a good wringing fit in the fixed bushings."

The "operation sheet" is another important aid which Is

given the tool-room from the engineering department. This

sheet, which is issued in certain cases, gives all the opera-
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tions required for finishing given parts in tlieir respective

order, and also a list ot tlie tools required for eacli opera-

tion.

Owing to tlie diversified nature of ttie worli, wliicli ranges

from tlie development of some small tool or machine to the de-

signing of a complete tool equipment for the inter-

Fig. 23. Cabinet of Standard Parts for Reference of Draftsmen

changeable manufacture of a complicated mechanism, the

standardization of parts presents, of course, unusual diffi-

culties. Notwithstanding the nature of the work, however,

much has been accomplished along this line. Fig. 22 shows

a standard type of jig, in different sizes, which with certain

Fig. 1. Hoefer DriJl Press Adapted to driU Spanner Holes in
Locking Collars automatically

slight modifications can be used for a wide variety of work.

This jig is simple in construction, the principal parts being

a body and a hinged cover which is clamped against the

work by an eccentric or cam lever engaging a suitable pin.

For the convenience ot the designer, samples of standard jig

and fixture parts are kept in the drafting-room attached to

a cabinet as illustrated in Fig. 23. Standard die-beds and

other parts have also been adopted as far as possible. l''or

the most part, however, it is necessai-y to devise special

tools and means, owing to the experimental nature of a large

part of the work.
* * *

DRILLING SPANNER HOLES IN LOCKING
COLLARS

By ETHAN VIALL-

The accompanying illustrations. Figs. 1 and 2, snow the in-

genious way in which a Hoefer drill press, in use at the plant

of the Mitchell Motor Car Co., Racine, Wis., has been fitted

to automatical-
ly drill the spanner

holes in locking col-

lars, two of which

are shown on the

table just in front

of the jig. A worm
on the driving spin-

dle meshes with a

w o r m gear and
turns the cams
which work the

lever operating the

drilling spindle.
The cam plate on

the other side of the

one shown in Fig. 1,

carries a pin which

operates the index

ing mechanism.

The indexing
mechanism is more
clearly shown in

Fig. 2, where A is

the cam plate which
carries the pin B.

As the plate A ro-

tates in the direc- Fig, 2.

tion of the arrow,

the pin B trips the lever C, which, in turn, operates the lever

D, causing the dog E to slide back and forth, thus rotating the

indexing wheel.
* * * •

RAISING THE "MAINE"
An appropriation of $300,000 was made during the last

session of Congress for raising the Maine, the United States

battleship sunk in Havana Harbor, February 15, 1S98. The
work will be done under the direction of the army engineers

and the plan for raising the wreck is to enclose it with a

steel coffer dam, pump out the water, repair the hull and
float the vessel by admitting the water when all repairs are

made. The plan is substantially the same as that described

in the January, 1905, number of Machixery, when a private

concern proposed to raise the vessel and reimburse itself by

exhibiting it as a curiosity and by selling souvenirs made
from the metal of the hull. The coffer-dam plan is con-

sidered feasible. The wreck lies in 25 feet of water and in

a stratum of soft mud from 5 to 8 feet deep. Beneath the

mud is a stratum of hard clay, into which the interlocking

steel piles will be driven.
* * *

Some experiments with aeroplane engines have recently

been carried out at the National Physical Laboratory in

England. It appears that the economy of the aeroplane en-

gine as compared with that of a good automobile engine is

rather low. The aeroplane engines are much lighter per

horsepower, but economy has been sacrificed in order to re-

duce the weight, and the famous Gnome engine requires 0.89

pound of fuel per brake horsepower hour, as compared with

0.54 pound for a good automobile engine.

Diagram stio^ring Operation of Indexingr
Mechanism

* -Associate Editor of Machinery.
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CUTTING FRACTIONAL SCREW THREADS*
By MARTIN H. BAX-Lt

It is not always an easy matter to know exactly what gears

should he used when cutting a fractional thread. For such

work as this the writer has compiled the following tables,

which should be of value to machinists in general. The

TABLE I. RATIOS FOR CUTTING PRACTIONAIi THREADI

For Lead-screws Havlngf 4 Threads per Inch

28
32 I,

401.
43 1,

48 1.

562.
73 2.

80|3.

8S:3.

95:3,

1053.
1124.

32 40

1438
4285
5000
7142
0000
57142
85712
142S2
4285 3

7500 3

0000 3

8750

2500!

3125 1

5000 1

75001
2500 1

5000 2

7500 2

0000 2
2812 2

5000 2

48

7000 0.

8000
0.

0500
,2U00|1

4000'

I

,8000 1

.0000 1

2000i2
4000 '2

.6250j2

.8OO0I2

6666:0.

7619 0,

53

9533

1428
3333
7142 1

9017|1

0952 1

28.57|2

50002
6666 2

5833
66660
83330
8750

1666
5000
6666

1

1

8333 1

ooooji

1875il
3333 '2

72 80

,500010,

,57140,
,7I42|0.

,7500 0,

,85710.
0.

.2857

.42851,

.5714 1.

71421 1.

,87.50jl,

,000011

.

3888
44440
5555
5833
6666
7777

mil
2222 1

33.33 1

4583 1

5555 1

3.500,0

4000
.5000

5250
6000
7000 0.

9000 0.

0.

1000
2000 1

.

3125 1

.

4000 1

.

3181

3613
4545
47
54.54

6363
8181
9090

0909
1931
2727

96 105

.2916

.3636

.4166

.4375

.5000

..5833

.7.500

.8333

.9166

.0937

.1666

112

numbers given in the upper row and left-hand column of

these tables correspond to the numbers of teeth in the change

gears of lathes having lead-screws with four, five and six

threads per inch, respectively. It has been found sufficient

cut a worm which is to run in mesh with an S diametral

pitch gear, the circular pitch of which is 0.393 inch. Then the

2.50

ratio is = 0.6361. Referring to Table I we find that the
393

nearest decimal is 0.6363, which calls for an 88 into a 5G gear,

this giving a lead of 0.3928 +, which is less than 0.0002 inch

too short.

To give another example, we will say

that 48 threads per inch are required,

and the ratio is found to be 12. Not find-

ing this in Table I, it is apparent that

compounding the gears will have to be

resorted to. Referring to Table I, we
find ratios 4 and 3, and 4x3= 12. The
ratio of 4 calls for a 28 into a 112 gear,

and the ratio 3 for a 32 into a 96 gear,

which are the required gears to produce

a lead of 48 threads per inch. It can be

seen, therefore, that the compounding of

the gears is just as simple as using the

single driver and driven gears.

Another method that can often be used to advantage is as

follows: In a case where 24 threads per inch are required,

the ratio between the lead-screw and the screw to be cut

(when the number of threads in the lead screw is four per

0.366610.2500
0.304710.28.57
O.88O9I0.357I
0.4000,0.37.50

0.4571 0.4285
0.5333
0.6857
0.7619
0.8380

0.5000
0.6428
0.7142
0.7857

0.9142 0.S571
0.9375

1.0666

TABLE 11. RATIOS FOR CUTTING FRACTIONAL THREADS
For Lead-screws Having 5 Threads per Inch

1

20 25 30 35 40 45 46 50 55 60 65 70 75 , SO 90 loo no

9.0

1

0.8000 0.6666 0. .5714 0.,5000 0.4444 0.4347 0.4000 0.3636 0.3333 0.3076 0.2857 0.3666 3500 0.2222 0.2000 0.1818

25 1.3500 10.8333 0.7142 0.63.50 0.5.5.3510.5434 0.5000 0.4.545 0.4166,0.3846 0.3571 (1.3333 0.3125 0.2777 2500 2272

RO 1.5000 1.2000 [0.8571 0.7500 0.6661.0.6.531 O.eOOOl 0.-54,54 0.5000 0.4615 0.4285 0.4U00' 0.3750 0.3333 0.3..00 0.2727

35 1 . 7500 1.40001.1666 0.8750 0. 7777 :0.76((8 0.7000 0.6363 0.5833 0..5384 0..5000 4666 0.4375 . 3888 0.3.500 0.3181

40 2.0000 1.6000 1.3333 1.1428 i0.8888;0.8695 0.8000' 0.7372 0.0666 0.61.53 0.5714 0..5333 0.5000 C.4444 0.4000 0.3636
45 2.2500 1. 80001..5000 1.2857 1.13.50 0.9782 0.90001 0.8181 0.7.500 0.6923 0.6428 0.6000 0.5625 O.JjOOO 0.4.500 40!)0

46 2.3000 1.8100 1..5333 1.3142 1.1500 1.0223 0.9200 0.8363 0.7060 0.7076 0.6571 0.6133 0.57.50 0.5111 0.4600 0.4IS1

51) 2.5000 2. 0000| 1.6666 1.4285 1.2.500 1.1111 1.0836 0.9090 0.8333
1

0.7092 0.7142 0.6666 0.62.50 0..5.5.55 0.5000 0.4545

55 2.7500 2.2000 1.8333 1.5714 1.37.50 1.2222 1.19.56 1.1000 0.9166 0.8461 0.7857 0.7333 0.6875 0.6111 0..5.500 0.5000

00 3.0000 2.4000 2.0000 1.7142 1..5000 1.3333 1.3043 1. 200 j' 1.0909 0.9230 0.8.571 0.8000 7500 . 6661) 0.6000 0.54.54

65 3.3500 3.6000 2.1666 1.8571 1.62.50 1. •1444 1.4130 1.3000 1.1S18 1.0833 0.9285 0.8(iC6 0.8125 0.7222 0.6500 0.5909

70 3..5000 2.8000 2.3333 2.0000 1.75001.5.5.55 1..52 17 1.4000 1.2727 1.1066 1.0769 0.9333,0.87.50 0.7777 . 7000 6363

75 3.7500 3.01)00 3.5000 2.1428 1 . 8750 1 . 6666 1 . 6304 1..5000 1.3636 1.2500,1.1.538 1.0714 0.9375 0.8333 . 7500 0.6818

80 4.0000 3 20110 3.6666 3.28.57 3.0000 1.7777 1.7391 1.6000 1.4.545 1.3333 1 1.2307 1.1428 1.0666 0.8888 0.8000 0.7272

90 4.50 00 3.6000 3.0000 3.5714 3. 2500 3.0000 1.9.565 1.8(100 1.6363 1.5000 1.3846 1.2857 1.2000 1.1350 0.9000 0.8IS1

100 5.0000 4.0000 3.3333 2.8571 2.5000 3.2222 2.1739 2.0000 1.8181 1.6666' 1.5381 1.4285 1.3333 1.2.500 1.1111 0.9090

110 5.5000 4.4000 3. 6666'3. 1428 2.7.500 3.4444 2.3013 2.3000 2.0000 1.8333,1.6923 1.5714 1.4666 1.37.50 1.2332 1 . 1000

to .carry the calculations to four decimal places as this seems

to be practical for all purposes.

To illustrate the use of the accompanying tables, w^e will

take a practical example: Assume that it is necessary to cut

a worm having a lead equal to
table

0.194 Inch, and that the number

of threads on the lead-screw is

four per inch. Then the lead of

the lead-screw expressed in deci-

mals will be 0.250 inch; there-

fore, the ratio of the gearing re

quired is 194 to 2.i0 and we find

250

the ratio is or 1.2886. Re-
194

ferring to Table I, we find that

56 into 72 gives a ratio of 1.2857,

which is the nearest decimal we
can find in the table. But the fol-

lowing method of proving the

above shows that the amount
5o X 0.250

For example: ^0.1944+ which is less than

24

inch) is —= 6. Referring to Table I. we find that 32 into 96

4

gives a ratio of 3 and that 40 into 80 gives a ratio of 2, thus,

III. RATIOS FOR CUTTING FRACTIONAL THRE.1DP

For Lead-screws Having 6 Threads per Inch

24 2S 32 36 1 40 44 48 1 52 66 60 64 68 72 1

34 0.85710.751)0 0.6666 0.6000 0.54.54:0.501)0 0.4615 0.4285 0.400o'o.3?5o'o. 3.529 0.3333 |

28 1.1666 0.8750,0.7777,0.7000 . 6363,0 . 5833,0 . 5384 . .5000 0.4606 0.4375,0.4117 0.3J:88 1

32 1.33.33 1.1428 0.8888 0.8300 0. 727210. 66(;6 0.61.53 0.5714 0..5333 5000,0.4705 0.4444 1

36 1.5000 1.2857 1.1250 0.9000 0.818110.7501)0 (i!i23 0.6428 . 6000|0 . .5625|0 . 529410 . 5000

40 1.6666 1.4285,1.2.500 1.1111 . 9090.0 . 8333 . 7692 . 7142 0.6666 62.50 0..5882 5.5.55

44 1.8333 1.57141.37.50 1.22331.1000 10.91660.8461 0.7857 0.7333 0.6^75 0.6470|0. 61 11

48 2.0000 1.7143 1.5030 1.3333 1.3000 1.0909 0.9230 0.8.571 0.8001) 0.7-500 0.7058 0.6666 |

53 2.1666 1.8.571 1 .62.50 1 .4444 1 .3000 1.18181.0833 0.9285 0.8(;66 0.8125 0.7647 0.7222
56 3.3333 2.0000:1.75001..55.55 1.4003 1.3727 1.1666 1.0769 9333 ) 87.50 0.8335 0.7777

60 2 . 5000 2 . 1428 1 . 8750 1 . 6666 1 . 500O 1.3636 1.2503 1.1538 1.0714 3.9375 0.8833 0.8:133

64 2 . 6666 3 .
3857i3

. 0000 1 . 7777 1 . 6000 1.4545 1.3333|1. 2307 1.1438 1 .0666 0.9411 0.8'-'88

6S 3 . 8333 3 . 4385 2 .13.50 1 . 8888 1 . 7000 1.54.54'l. 4166 1.3076 1.3143 i.us.: 1.0635 0.9444

72 3 . 0000 3 . 5714 2 . 3-500 2 . 0000 1 . 8000 1.6363i 1.5000 1.3846 1.2857 1.3000 1.1^50 1.0588

of error is very s'ight.

0.0004 inch too long in lead; but this is usually close enough

for ordinary practice.

To give another example, we will say that it is necessary to

* For additional information on cutting fractional screw threads,
see Machinery, November, 1903. and MACniNEitv's Reference Series
Pamphlet, No. 32. "Screw Thread Cutting."

t .Vddress : 29S 5th Ave., Watervliet. N. Y.

2x3 = 6. This latter method of using fractions instead of

decimals is sometimes shorter and more convenient. Tables

II and III are made up on the same principle as Table I,

for lead-screws of five and six threads per Inch, respectively.

* * *

The mathematical symbols + (plus) and — (minus) first

appeared in a Gei-man work published in 1489; = (equals)

in another German work in 1557; > (is greater than) and <

(Is less than) in the works of Harriott (1560-16211; and x
(multiplied by) in a work by Oughtred (1574-1660).
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MACHINING SHAPER RAMS
By ETHAN VIALL

The way shaper rams are routed through the shop of the

Queen City Shaper Co., Cincinnati, Ohio, is to first rough
center them by marking with compasses and a prick punch
and then drill and countersink them, after which they are

each placed in a lathe, as in

Fig. 1, the heads turned and

finished and the circular T-slot

A, cut. For handling heavy

rams, an eye-bolt, B. is screw-

ed into the slot for the hoist

hook. The two drivers C
serve also as brackets to

steady the ram while placing

it on the lathe centers. After

finishing the head, the rams
are placed three at a time on a

planer, the top of the slides

roughed off and the top of the

slots surfaced off and finished,

as in Fig. 4, after which they

are placed six at a time on the

it. The tops of the slots having been finished in the first

operation are not touched in this.

From the planer the rams go to a Fosdick radial drill. Fig.

5, and are clamped in a special bracket, the head resting in

the bottom of the pit, and the long screw holes are drilled,

reamed and faced with a counterbore, on each end. Fig. 6

shows the bracket for holding the ram and the manner of set-

ting it on the drill jig, which
is lined up by and clamped to

the finished slot. Xext, the

hole for the ram-adjusting

shaft is drilled, as shown In

Fig. 7, the ram being set on
angle blocks. The drilling jig

for this operation is lined up

and clamped to the finished

slot in the same way as was
the jig shown in Fig. 6, and
in this way the two holes al-

ways bear a definite relation

to each other.

Fig. 8 shows the jigs in

which the links are drilled.

Fig. 1. Turning Uie Heads and Finishing the T-slots of Shaper Rams bOred and reamed, the boring-

Pig. 2. Finishing the Bottom and Sides of Shaper Bams on the Planer Pig. 3. Talcing the Finishing Cuts on the SUdes, Three at a Time

Fig. 4. Roughing the Top of the Slides
and Finishing the Slots

Fig. 5. Drilling, Reaming and Facing the
Long Qcre-w Holes in the Rams

Fig. 6. Bracket used in Holding the Shaper
Ram on the DriU Press

planer, being set into brackets as shown in Fig. 2, and the "bar and reamer being supported by bushings on both sides of

sides, bottoms and bottoms of the slots, as shown by the

arrows, are roughed and finished at one setting. Again the

rams are placed bottom down, three at a time, on the planer.

Fig. 3, and the tops of the slides carefully finished, care be-

ing taken to so set and c!amp the work as to avoid springing

•Associate Editor of Machiseet.

the hole.

The tool slides are drilled in the jig shown in Fig. 9 and

then the sw-ivel is slipped on the dovetail ways and the

slide clamped to the angle-plate jig, as show^n in Fig. 10, a

drill bushing being used in the hole just drilled in order to

line up the holes In the two parts correctly.
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THAT NEW JOB
By K. P. C.

I thought at the time it was the one important event of my
life, and although other things of some importance have since

happened, such as losing a good job in mid-winter a thousand

miles from home after spending all my money for a new winter

outfit, having someone cut me out of my best girl, getting

married, etc., I still consider it of some moment. It was one

of the proudest times of my life—even though my pride was

soon doomed to fall.

I had finished my time and was now a full-fledged machinist

with a brand-new tool-box in my possession, containing most

the time on your first day in a strange shop that the old men
do, but you are expected to do a good job, and if you do that

in a reasonable amount of time you will soon be able to make
the speed. Another thing. If the foreman rubbers at you like

this one did this morning, don't start while he is there—oil

your machine well, look for some tool, and if he is still there,

ask him where the water is, and go get a drink. This will give

you a chance to find yourself and to see how the other machines
are running on the same class of work." When I applied for

my next job I foUov.ed his advice and was successful.

Some foremen make a practice of giving a new man what
they call a "test," that is, they pick out the hardest job they

Fig. 7. DrilllDg the Holes for the Ram-adjusting Shalt in a
Fosdick Radial Drill Press

of the tools listed in a tool catalogue, and was on my way to

work at a new shop which paid the best wages in that locality.

I lasted just half a day.

It was not because I was incompetent to hold that job either

—it was just nervousness. In the shop where I had served my
time, all we had to do was our own repair and tool work; we

Fig Jig in which the Tool Slides
are drilled

had from one to three extra men all the time for break-down

jobs, so ordinarily we were not rushed. This class of work had

given me a wide range of experience, but it was not the kind

to accustom an apprentice to make time on new work, and my
new job was in a shop where speed was demanded. The fore-

man put me on a lathe and stood watching me for five or ten

'

minutes. That, alone, gave me a bad start, and I soon saw

I was not making the time the others were. In trying to

keep up with the others, I spoiled the work and lost my job.

As I was packing up my tools an old machinist I knew came
over and gave me some advice which has since proved to be

first-class. "Boy," he said, "you are never exiiected to make

Fig. 8. Jigs used in Drilling. Reaming and Boring
the Links

have and give that to him, and if he is successful with it he

is a good man. I knew a locomotive pit boss who always gave

new men shoes and wedges, and if they could lay them out

they were machinists.

In one shop I was given an inside, double, left-hand, square

thread to cut. The lathe was an old one and 1 had to take up

some lost motion in it, figure out the

soars, get tools dressed, etc., In fact

there was a lot of preliminary work to

do before I could start on the job. 1 do

not remember how long I was on it, but

I made good and satisfied the foreman.

.Now there was nothing really difficult

about that job, and I was capable of do-

ing it at the time 1 lost my first job, but

a little nervousness would have spoiled

it, as it did In the first case.

The differing requirements for work

in various shops is another thing a new
man has to contend with; one wants a

nice finish—another doesn't care so long

as the workmanship is good. Most shops

nave certain Ideas about work that you

do not agree with, but it is not good pol-

icy for a new man to criticise them. I

remember one shop that used lard oil for

lubricating. Although I considered this

poor practice, I used It and said nothing

— it was their business, not mine; and so

with everything.

In brief, a new man must be guided

by circumstances, do what he does right,

avoid getting nervous, and not go to the other extreme of

trying to tell people In his first day how to run a business

which they have spent years and money building. In the

words of a successful master-mechanic, "A good man does as

he is told to do."
* * *

Cylinder oil may be tested by heating it and noting its color.

A good cylinder oil will not change color to any noticeable

degree when heated to 480 degrees P., or a temperature higher

than that existing in a high-pressure engine cylinder. Low-

grade oils, however, will darken when heated to this tempera-

ture.

Fig. 10. Drilling the Holes in the Swivel in Cor-
rect Relation to the Hole in the Tool Slide
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CUTTING KEYWAYS IN AN AUTOMATIC
SCREW MACHINE

By S. N. BACON

Very few mechanics and engineers are aware of the possi-

bilities of the automatic screw machine, for different reasons,

one of which is that when an odd job is tried and success-

fully made it is regarded as a discovery and a secret, and

the fellow who dares to write about it, is in danger of being

Qischarged; in the meantime our competitor over in the next

town, has been using this same device for years and he also

is very careful not to let the secret out.

In this article the writer will describe the making of the

pieces shown at A, B and C. Fig. 1, in the automatic screw

machine. The cutting of the keyway is most interest-

ing, so it will be described first. To those who have doubts

U-i

Machine nj.X.T.

Pig. 1. Pieces which were successfully shaved in a Brown &:

Sharpe Automatic Scre-vp Machine

as to whether these jobs worked successfully the writer will

say that the material was in all cases soft brass, and that the

keyway in the piece A. was given a limit of 0.005 inch.

This piece was made from 1-inch diameter round brass rod

In a No. 2 Brown & Sharpe automatic screw machine, and it

was manufactured In large quantities to be used in lathe

construction. The hole was not reamed, as the drill cut a hole

smooth enough for the use to which it was put. TTie surface

speed of the drill was 157 feet per minute and the surface

speed of the external diameter of the stock was the same.

CUT-OFF TOOL

CUT-OFF TOOL

Maclihiery.y.Y.

Fig. 2. Tools and Method used in Cutting the Keyway in
the Piece shown at A. Fig. 1

The reason for this is that the stock is twice the diameter

of the drill and the fast spindle speed, which is 1200 revo-

lutions per minute, is twice that of the slow speed, which Is

600 revolutions per minute. It should be mentioned here

that a Brown & Sharpe spindle brake was used in connection

with this operation and the belt-shifting attachment also,

which gave the two spindle speeds 600 and 1200, respectively.

This belt-shitting attachment was described in the June num-

ber of Machinery, so it will not be necessary to mention it

further.

We will now describe the shaving tool and the operation

of shaving the keyway. The tool-holder ;iiul shaving tool

used for this operation are shown at A in Fig. 2, and a clearer

view of the shaving tool itself is shown at B. This tool is

made rectangular at the cutting edge a and is also given a
slight top rake. A small pin 6 is inserted in it which pre-

vents it from rotating in the holder. The tool Is shown as-

sembled in the holder at A and it can be seen that a small

spiral spring c is used to keep the tool back from the work
until it is operated on from the turret.

In operation the front cross-slide cam moves the cutter for-

ward until the cutting point has reached a point where it

will shave a chip 0.0205 inch thick. The stop c, which Is held

in the turret now moves forward pushing the cutter through
the holder d, and into the work. Then the stop c is with-

drawn and the coil spring r returns the cutter to position for

another cut. The front-slide is now advanced until the cutter

is in position to take another cut 0.021 inch thick and the same
operation is repeated until the keyway 1/16 inch deep is cut.

This is performed by three movements of the shaving tool.

It will be noticed that the cut-off tool / is of sufficient width
to allow the hole in the piece to be drilled deep enough so

that the shaving tool will have plenty of room to pile up the
chips. If this were not provided for, the chips would pile up
ahead of the tool and break the point.

A method could be used as shown at C so that the blade

of the cut-off tool would not be as thick as at /; in this case

the hole could be recessed as shown at g so as to leave plenty

of chip-room. The peculiar shape at the bottom of the hole

is made by the point of the drill and the recessing tool. The
shaving tool is very cheaply made and is sharpened by grind-

ing on the end. If desired the pin b could be dispensed with

by leaving a ring at this point when turning the shaving
tool, and milling the ring away, except the part which would
tit in the slot: but the pin, however, is more easily made and
also simplifies replacing when broken. Tlie order of opera-

tions to make this piece is as follows

TURRET OPERATIONS

(Spindle Speed, 1200 R. P. M.)

Order of Operations Revolutions Hundredths

Feed stock to the stop and chuck. 44 to 4

Revolve the turret 33 4 to 7

Center 0.250 inch rise at 0.007

inch feed 44 7 to 11
Revolve the turret 33 11 to 14
Drill 0.310 inch rise at 0.0065

inch feed 44 14 to IS

Revolve the turret and shift to
dead pulley, held by spindle
brake 33 IS to 21

Push in shaving tool on front-

slide with stop held in turret.. 33 23 to 26
Return and push in shaving tool

2nd cut 55 26 to 31
Return and push in shave tool

3rd cut 55 31 to 36

FRONT CROSS-SLIDE OPERATIONS

(Spindle Speed, 1200 R. P. M.)

Order of Operations Revolutions Hundredths

Bring forward shaving tool on
front-slide so it will shave
0.020o-inch chip 22 (49.5) 21 to 27%

Advance shaving tool 0.021 inch.. (55.0) 27% to 32%
Advance shaving tool 0.021 inch.. 11 (38.5) 32% to 37

REAR CROSS-SLIDE OPERATIONS

(Spindle Speed, 600 R. P. M.)

Order of Operations Revolutions Hundredths

Cut off 0.530 inch rise at 0.00152

inch feed 693 37 to 100

Revolve turret 3 times while cut-

ting off (99) (9)

The total number of revolutions to complete one piece

equals 1100; number of seconds equals 55: gross product. 654;

net product, 574; gears used, 60 driver, 60 first on stud, 42

second on stud and 77 on the worm shaft.

In Fig. 3 is shown a lay-out of the cams and it will be seen

that the most interesting part is from 21 to 36 hundredths

on the cam circle, this part being used for shaving the key-

\\ av. At the hundredths line marked 21 is seen a dotted line
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which is the rise of the front cross-slide cam, this bringing

the shaving tool to its forward position 0.0205 inch past the

edge of the hole. When in this position the cross-slide dwells,

while the stop in the turret pushes the shaving tool which is

operated by that part of the cam shown by the full line from

23 to 36 hundredths, inclusive. It is necessary to keep the

shaving tool on a dwell until the stop in the turret has re-

ceded; this is shown on the cam outline.

The lock-nut shown at B in Fig. 1 is another interesting

piece on which expense was saved by using a shaving fixture

in the automatic screw machine. This piece has the groove

at & shaved in it to be used as a catch, for tightening the nut

with a spanner wrench. As this piece is similar to the one

just described it will not be necessary to dwell on the method

of shaving. The order of operations is as follows:

Revo- Hund-
Order of Operations lutions redths

Feed stock to stop IS 3

Revolve turret 18 3

Center 0.180 inch rise at 0.006

inch feed 29 5

Revolve turret 18 3

Drill 0.300 inch rise at 0.006 inch
feed 59 10

Form 0.130 Inch rise at 0.001 inch
feed 130 22

Revolve turret 18 3

Tap in 18 3

Tap out 18 3

Revolve turret 18 3
Stop spindle and bring forward
shaving tool for 0.020 inch chip 18 3

Shave 0.200 inch 35 6
Bring forward 0,020 inch 18 3
Shave 0.200 inch 35 6
Return and bring forward 0.020

inch IS 3
Shave 0.200 inch 36 6
Clear, start spindle 18 3

Cutoff 0.400 inch rise at 0.002

inch feed 200 34

592 100

The spindle revolutions used are 789 R. P. M. backward and

forward The time to make one piece is 45 seconds, the gross

product in 10 hours is 800 and the net product is 700.

Another piece which is shaved in an entirely different man-

ner is shown at C, Fig. 1. In this case the piece was made on

a No. Brown & Sharpe automatic screw machine. Consider-

CHANGE SPINDLE SPEED TO J200 R.P.M,

NOTE: SHAVING TOOL IS ADVANCED

0.0205'aT ='/,'oo, 0.021 "at "'*<(,o ,AND 0.02i"at'^^^
iifachitieri,',y. Y.

Fig. 3. Lay-out of the Cams used in Making the Piece showTi at A In Fig. 1

able trouble was first experienced with this job but eventually

it was worked out successfully. The material from which

the piece was made is % inch diameter soft brass rod and the

shaving operation consisted in removing the corner at c. The

difference in the method of making this piece and those pre-

viously described is that the shaving tool and holder are held

in the turret instead of on the cross-slide. The holder used
for this operation is shown in Fig. 4, where a is the shank
which fits in the turret, and inserted into it, as shown, is the

shaving tool b. This tool is made spherical in shape and is

ground on the end as shown. It also has a small pin c in-

serted in it to prevent it from turning in the holder, and is

actuated by means of the small spiral spring d. The spin-

dle brake, of course, is used in connection with this oper-

3
r-

<

ery.X.y.

c ^

(i
11

;)
1 1

ffl

)/( ) ''

V y \
„-'

Mucliii

Fig. 4. Tool and Holder used in Shaving the Piece shown at C in Fig. 1

ation, but as only one spindle speed is used, it is not necessary

to use the belt shifting attachment. The tool is operated by
the toolpost carried on the cross-slide. As this operation is

somewhat similar to those described, it will be sufficient to

give the order of operations only. They are as follows:

Revo- Hund-
Order of Operations lutions redths

Feed stock to stop 20 4%
Revolve turret 22 5%
Center O.Of.O-inch rise at 0.003 inch feed 20 4%
Revolve turret 22 5%
Drill 0.080-inch rise at 0.004-inch feed 20 4%
Revolve turret 22 5%
Stop spindle and bring shaving tool

forward to cut 0.020 inch 15 3%
Shave 0.0250 inch 20 4%
Withdraw front-slide and advance
shaving tool 0.020 inch 15 3^

Shave 0.250 inch 22 5\^
Clear and start spindle 22 5%
Cut-off 0.270 inch rise at 0.002-inch feed 132 31%
Revolve turret ',', times while cutting

off 66 16

418 100

The spindle speed was 1474 R. F. M. The total time to make
one piece equalled 17 seconds; gross product or number of

pieces made in 10 hours, 2117; net product, 1900 pieces. The
surface speed of the external diameter of the stock was 193

feet per minute, and for drilling, 48 feet per minute.

* * *

FLEXIBLE COUPLINGS
Couplings of some flexibility arc often required for coupling

together electrical machinery, or for coupling electric to other

machinery. Two general typos of flexible couplings are avail-

able—the leather link coupling and the laced belt coupling.

The leather link couplings consist of two iron castings with

flanges which are connected by leather links and bolts.

The bolts are generally six in number and each alternate bolt

is fitted tight in the flange of one casting and given consider-

able play in the other. The leather links then extend from

each bolt to the one next to it, and provide a slight flexibility

In driving. This coupling is especially adapted for shafts up

to 31-^ inches in diameter. The leather laced flexible coupling

is adapted for shafts of larger diameter. It consists of two

steel rings, one outer and one inner, in which slots are formed

and through which two endless leather belts are interwoven.

This coupling possesses great flexibility, and as the two rings

are concentric, there are no bending strains.

* * *

Some tests have recently been made on a new alloy called

duralumin, mentioned in the October number (engineering

edition), brought out by Messrs. Vickers, Sons, and Maxim,

Ltd. According to the Practical Engineer, London, the spe-

cific gravity is somewhat less than one-third of that of cast

iron, and the tensile strength is equal to that of good mild

steel. It is said that the alloy is not suitable for castings,

but is used for sheets and plates. The ductility is fairly good

in moderately thick plates, but falls off in thin sheets. The

yield point is about one-half of the maximum strength in

thin sheets.
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THE EXPERIENCES OP A YOUNG TOOLMAKER*
Bj- T. COVEY

"Wliat is the matter, Jim? You look as if you liad lost

your last friend," said George, as Jim came up with a very

long face.

"I'm in for it now," replied Jim.

'WTiat is the trouble?"

"Mr. Corbin gave nie this piece to make and I have spoiled

it. He won't do a thing to me when he finds it out."

"Oh, I don't know. Mr. Corbin will be fair with you. He
realizes that anyone is liable to make mistakes. What is

wrong with the piece?"

"I've got this slot In it too wide. I had it all done but run-

ning a finish cut over the sides of the slot and was going to

leave about two thousandths inch to finish by scraping. I had

one side finished all right and the next to the last cut over

the other side left the slot about five thousandths inch too

narrow. 1 thought that by leaving the tool set as it was and

running the cut up again I would have it about right. After

I had gone about a half inch up from the bottom I tried this

little gage that I had made, in it and it was Just right, so I

finished the cut; now the thing Is all right at the bottom and

four thousandths too wide at the top—and he told me to be

particular and get it to the right width."

"That is too bad," said George, "but it can probably be

fixed up all right."

"I don't see how," said Jim. "The stock is gone and that is

all there is to it. What can be done with it now?"

"Well, if I had the job of fixing it up I should take a saw

about an eighth inch thick and cut a slot alongside of that one

and then plane up a strip enough thicker than the saw to

make up the amount the large slot is too wide; then force the

strip into the saw slot and solder it there, thus bending the

stock between the saw slot and the large slot over towards the

« 0,13l"

A

«^0.125"

i^—0718'^

* «- 0.125"

* 0.125"

.liut Itiinrti.X.Y.

Fig. 1. The Spoiled Piece and ttie Way it was made Good

large slot and leave it so that it could be scraped up to the

size that you want it. With a little care it could be done so

that it would not show afterwards."

'I'll do that," said Jim.

"You had better show it to Jlr. Corbin first and see what he

says about it."

"Hard luck," said Jim as he walked away. About an hour

afterward George came up to where he was puttering around

at his vise and asked him what Mr. Corbin had said about it.

"I have not told him yet," said Jim. "I guess that I will

finish it up and turn it in as it is."

"That is no way to do; if you leave it for him to find out,

you will put yourself in a good way to get a lecture that you

will remember for some time. Go tell him now and have it

over with."

"1 guess I will. I am in for it, and I may as well take

it now as later," and he picked up the piece and, going up to

Mr. Corbin's desk, said: "I have spoiled this piece, Mr.

Corbin."

"How is that?" asked Mr. Corbin.

"I made this slot too wide," he replied, and went on and
explained how it came about.

"Well, what will we do with it now?"
"Couldn't I take a saw and cut a narrow slot alongside of

this one and put a piece in it enough thicker than the width

of the saw slot to make up what I need to finish it properly?"

"I don't like patched-up jobs, but I want that pretty soon,

and you could fix it much quicker than you rould make an-

2:-

THE "HOLD-DOWNS--

STATIONARY

VISE JAW

MOVABLE

VISE JAW

THE WORK

Mac/u

* For previous instalments of this series see: "Experiences of
a Young Toolmaker" in tlie Octobur number, and the accompany-
ing references.

Fig. 2. showing Use of "Spuds" or "Hold-downs" lor Thin Planer Work

other. It is not going out of the toolroom anyway, so go

ahead and see what you can do with it."

Jim took the piece back and told George that Mr. Corbin

said that he did not like patched-up jobs, but to go ahead and

fix it. "How far away from the slot should I cut in with the

saw?" he asked.

"I should say about three-sixteenths inch. It is cast iron

and you don't want to get too close. It is a good thing that

the bottom of the slot is all right; now all you have to do is

to make your piece that you put in slightly wedge-shaped and

put the thin edge to the bottom; that will crowd the top over

and leave the bottom as it is."

Jim got a large saw about 1/S inch thick and cut a slot in

the piece so that it looked like Fig. 1. (The patch properly

dimensioned and ready to put in is shown at A.) Then he

found a piece of cast iron that would plane up about 1 1/-1

inch by 3 Inches and a little thicker than 1/S inch, which

was what he wanted. He got the length and width planed up

so that when put in place it would project slightly all around

to allow for trimming off evenly with a file and scraper, but

when he came to plane up the thickness he had considerable

trouble holding it, as it was so thin, and he went over to

George and asked him how he held such work.

"I have a couple of little strips here I call 'hold-downs' that

I use on such work as that. All you have to do is to lay

your piece on the bottom of the shaper vise and put one of

these strips on each side of it and close the vise. (See Fig. 2.

)

They will hold it down on the bottom of the vise and firm

enough so that you can plane it easily. 'WTien you take the

last cut you can put paper under one edge to make that edge

thinner than the other, and your piece will come out about

right."

"Say, those work fine," said Jim. "'UTiere did you get

them?"
"I made them," said George. "They are fine for any work

that you wish to plane parallel; and if they are hardened

as those are they will last indefinitely."

"I'll have to make a pair myself," said Jim. "How will I

go about it to solder that piece in place?"

"Why, get one of those small plumber's torches and heat

the piece up around the slot so that it will just about melt

folder, then put a little acid in the slot and with an old file

thin enough to get well down to the bottom, scrape the inner

surface and at the same time apply solder. In that way you

can tin the inside of the slot. You should then heat the piece

and tin it also; then heat both pieces until the solder will

run, and press the strip in place, squeezing out the excess

solder. Let the job cool, and if you have the surfaces in con-

tact well tinned you can not drive the piece out with a sledge-

hammer. This method of soldering is sometimes called

sweating."

Jim got the piece patched up and the slot finished to the
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right width without any further difficulty, and when he had

filed and scraped the patch down even with the piece, it was

impossible to see where it was. Going over to George, he

showed it to him and said. "You would never be able to tell

where it was patched if you did not know. I wish now that

I had not said anything to the boss about it—he need never

have known it at all."

"Don't be too sure about that; it might turn out like the

farmer's boy and the pumpkin seed."

"How was that?"

"Why, a farmer gave his boy some pumpkin seed and told

him to go through the corn field and in every fourth hill of

every fourth row push down a couple of the pumpkin seeds

with his fingers, explaining that by the time the seed came

up the corn would be past the need of cultivation and the

pumpkins could grow undisturbed, thus raising two crops at

once. The boy worked industriously for an hour or so and

then began to get tired of the task; he noticed with dismay

that the supply of seed given him had not diminished per-

ceptibly, and, coming to a large stone, was struck with a

bright scheme to finish the task at once and proceeded to put

it in operation. He lifted up the stone and planted the re-

mainder of the seed under it, then went and informed his

father that the seed was planted. In due time the seed came

up, including those under the rock, and told a very explicit

story and incidentally caused—well, ask the boy what it

caused. Now, if you had said nothing to Mr. Corbin, and

finished your work up as it is now and turned it in to him as

completed, he would have called you up in the course of a

couple of days or so, showed you the piece with the patch

distinctly outlined with rust caused from the acid used with

the solder and asked for an explanation. You would have

felt very small while giving it and smaller still when he was

through talking to you. And, incidentally, you would have

dropped several points in his estimation. The full confidence

of your foreman is an asset that is much more valuable than

one is likely to realize, and one that can be much more easily

destroyed than built up."

"Yes, but as long as the piece was patched according to my
suggestion, or rather yours through me, and it is Just as

good for fulfilling the purpose for which it was made, what

difference should it make to him whether he knew about it or

not?"

"As a foreman, Mr. Corbin is responsible to his superiors

for the proper execution of all work done under his super-

vision. For this reason we all do our work according to in-

structions received from or through him, and for the same
reason when any deviation from his instructions caused by
defective material, mistakes or carelessness becomes neces-

sary, he should at once be informed so that he may take such

action as he considers proper. It is his province to judge

whether such irregularities are of sufficient importance to pro-

hibit the use of the piece or whether the defect can be re-

paired so that the piece will perform that which is required

of it. If a piece of work was to be surreptitiously patched

so skillfully as to pass his inspection without detection, it

would be work of which he had no true knowledge of the

character and for which he would still be responsible. You
can readily imagine his position if such a piece should fail

in service and the failure be reported to his superiors before

it was to him. He would then be called to account for some-

thing of which he had no knowledge, and the very fact that

such work was done in his department without his knowledge

would be very much to his discredit. Now, don't you see

that in justice to your foreman any irregularities in your

work should be reported to him at once?"

"Yes, I can, and I also see that it would not reflect to a

man's credit to impose on his foreman in that way."

"No, nor in any other way. TTiere is no man so perfect

that he never makes mistakes, and the one that is prompt and

willing to admit it when he does make a mistake and stands

ready to take the consequences of it, will find that he will be

much more liberally and leniently dealt with than one that

tries to cover up his mistakes and shoulder the responsibility

on some one else. Your foreman is the medium through

which you obtain advancement. Your advancement depends

entirely on his report to your employers, and it is hardly to

be expected that he will try to push a man ahead that is not

honest and square with him."

"That's right," said Jim, "and I thank you for helping me
to fix this job up and for the talk, too," and he took the work

to Mr. Corbin for his inspection.

"You have done a good job of patching," said Mr. Corbin,

"but don't forget that you are learning to be a mechanic and

not a doctor, and that it is much better to prevent a mistake

than it is to be able to patch it up well."

* * *

CLAMPING PLANER WORK AND BORING JIGS
By ETHAN VIALL*

A simple and effective method of clamping work onto a

planer table is in use in the shop of the Elgin Tool Works,

Elgin, 111., and is illustrated so plainly in Fig. 1 that little

description is necessary. It will be readily seen that the ten-

Fig. 1. Method of Clamping Work on Planer Bed at Elgin Tool
Works, Elgin, Ul.

dency of the clamping screws is to bind the parts down firmly

onto the bed, the strain being downward. The pieces are, of

course, kept from moving lengthwise by a stop in the bed.

Holes in jig plates are accurately laid out and bored as

[14 M, rii.i.i of Laying out and Boring Jig Plates in the Elgin
Tool Works

shown in Fig. 2, A being the jig plate to be bored and B an

adjustable parallel block which may be set to any width

within its range by using a micrometer, and adjusting and

locking the two halves of the parallel in the correct position.

Wliere required solid parallels may be used to block up, and

dimensions in both directions may be obtained by using ad-

justable parallels on the end as well as the side of the jig

• Associate Editor of M.^ciiinery.
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plate. Two small adjustable parallels are shown at C, which

are locked when set in the desired position by the lock-screws

D. The two pieces composing the parallel are held together

by a T-tongue and slot, as will be seen by examining the front

end of B.
* * *

DIAGRAM FOR FINDING CUTTERS FOR
BEVEL GEARS
By V. BROCKBANK*

The accompanying diagram. Fig. 2, gives the number of cut-

ter to be used tor cutting tne teeth in bevel gears with shafts

at right angles. The number of cutter given is according to

the system inaugurated

by the Brown & Sharpe

Mfg. Co. for involute

gear teeth. The method

of using the diagram is

very simple. Locate the

number of teeth in the

pinion on the right-hand

side, and the number of

teeth in the gear at the

top of the diagram.

TTien follow, from the

points thus located, the

horizontal and vertical

lines, respectively, until

they intersect. The fig-

ures denoting the section

of the diagram within

which the lines intersect,

are the numbers of the

numbers are given, the

i

Maduncry.X.Y.

horizontal line from the point located. Also locate 60 on

the top scale and follow the vertical line from this point.

The two lines intersect within the area marked "1—5";

hence, a No. 1 cutter will be used for the gear, and a No. 5

cutter for the pinion.

The diagram is based on the regular bevel gear formulas,

as given below:

Let X)=: pitch diameter,

A' ^number of teeth,

2V'=number of teeth in equivalent spur gear for which

cutter is chosen,

P= diametral pitch,

a = pitch cone angle.

When sub-letters ( ^ ) and ( p ) are used, reference is made
specifically to the gear or pinion (see Fig. 1).

Then:

N y. N. N
= — ; tan ap = ;

P X,
tanog =—

;

N' =
cos a

used for spur gears.

No. 1 cutter cuts 135 teeth to a rack
No. 2 cutter cuts .55 teeth to 134
No. 3 cutter cuts 35 teeth to 54
No. 4 cutter cuts 26 teeth to 34
No. 5 cutter cuts 21 teeth to 25
No. 6 cutter cuts 17 teeth to 20
No. 7 cutter cuts 14 teeth to 16
No. S cutter cuts 12 teeth to 13

Fig. 1. Diagram showing Significance of
Symbols used in Formulas

cutters to be used; where two

lower number in each case gives the number of cutter for the

gear, the higher number, the cutter for the pinion.

When the number of teeth in the equivalent spur gear, N',

is found, the numbers of cutters for cutting bevel gears are

also found from the above table.

Pure platinum is too soft for many purposes, and the

platinum iridium alloy used for spark-plugs, etc., is not only

harder, but is more infusible than pure platinum. The alloy

100 6S ee 64 C2 GO 68 6G 61 52 60

NUMBER O" TEETH IN GEAR
m :& a 12 10 j8 30 34 32 30 2S 26 24 22 20 18 16 14 12

1-8

1

J 2^8 3 Is
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- I'i
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4-7 |r 0/
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f
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WHERE TWO NUMBERS ARE GIVEN, THE LOWER IN EACH CASE IS FOR THE
Fig. 2. Diagram for Finding Cutters for Bevel Gears

For example, assume that we are to select the cutters for

a pair of bevel gears, the pinion having 24 teeth and the

gear 60. Locate 24 on the right-hand side and follow the

* Address : 157 Albert Road. Ilansworth, Birmingham, England.

is made with varying percentages of iridium, containing as a

rule, from SO to 97.5 per cent of platinum and from 20 to 2.5

per cent of iridium. Commercial platinum ranges from 99.7

to 99.8 per cent pure.
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SINGLE-PURPOSE MACHINE TOOLS
In the paper on the "Design and Construction of Machine

Tools from the User's Standpoint," read by Mr. John Riddell

at the October meeting of the National Machine Tool Build-

ers' Association, the desirability of a simple turning lathe for

manufacturing establishments was touched upon.

In every large manufacturing plant there are scores of

engine lathes used for shaft turning and similar operations,

day after day. These lathes are furnished with large and
small faceplates, steady-rest, lead screw, change gears, cross-

feed and other features of a complete modern engine lathe. A
large part of this equipment is practically useless in manufac-
turing shops, and perhaps is never used during the life of

the machine. Mr. Riddell has seriously considered the ad-

visability of buying simple turning lathes without the useless

aojuncts referred to, but intimated that there is no single-

purpose lathe on the market that fully meets his requirements.

We feel sure that lathe builders will be glad to produce all

the simple turning lathes that manufacturers require, and it

can hardly be laid at their doors that it is not now a common
machine tool. The fact is that most manufacturers regard

their machine tool equipment as an available asset, its value

being measured by the number of standard machines com-
prised. In other words, engine lathes, planers and other com-
mon machine tools have a well recognized market value, being

available for any kind of manufacturing. They hesitate,

therefore, to fill up their shops w-ith turning lathes and other

special equipment which does not, under the present condi-

tions, have as great market value. We think that machine tool

users will have no difBculty at all in inducing machine tool

builders to furnish standard engine lathes, minus the unnec-

essary parts, provided orders for sufficient numbers are given

at one time.
* * *

THE DANGER OP OVER-EXPANSION
A prosperous business may be compared to a flourishing

tree. A tree's roots spread from year to year, reaching new
soil and gathering more and more nourishment to the parent

trunk. It grows steadily, adding a new ring each year

—

whether the season be wet or dry. The winter's winds may

assail and the summer's sun beat fiercely down upon it, but

the deep, wide -spreading roots support it and reach never-

failing sources of water and nourishment. When the tree is

a sapling, its roots are not deeply seated, but Its needs are not

great. As the trunk grows, the roots keep pace, for it is an
established fact that the diameter of spread of the roots of

trees growing in the open is equal to the total height.

A safe business is one that has grown healthily from year

to year; its ramifications like the roots of the tree, having

spread in all directions. If sales fall off in one part of the

country, those from other parts may be relied on to nourish

the business and keep it alive. Strength and prestige should

come from age in a business, and on the other hand, one

that has grown by leaps and bounds is likely to lack strength

for the same reasons that apply to the trees. ^\^liIe it flour-

ishes under favorable conditions it lacks foothold and balance

to weather hard storms. Change in public taste, a financial

crisis, or other conditions likely to develop may easily cause

its downfall.

Automobile manufacturing is an industry that has grown
beyond all precedent. Some concerns have sprung up like

mushrooms in the night, and although originally of great size,

they were unable, working day and night, to meet the phenom-
enal demand. The result was that they were repeatedly ex-

panded until they have assumed enormous proportions, cover-

ing acres of ground and representing millions of dollars in

Investments. During the past few months evidences have ap-

peared of a slackening demand for automobiles, and the pros-

pects for the immediate future of some of these great manu-
facturing concerns are not so bright as we wish they were, al-

though we believe that the natural and conservative develop-

ment of the business, especially towards the construction of

commercial vehicles, will in course of time establish it on

as permanent a basis as any of our industries.

Probably the greatest temptation a business man encoun-

ters is to expand his business rapidly to meet expected de-

mands. He realizes that he must go forward or backward,

tliat he cannot stand still. Growth being generally regarded

as synonymous with progress, it is perfectly natural to ex-

pand rapidly under favorable conditions. But the conserva-

tive business man when tempted to expand rapidly will con-

sider carefully what the prospects are of surviving a period

of hard times. It is better to turn away some business than

to expand to such proportions that one bad season will ruin

a business that has taken years to build up. "Make haste

slowly" is still a good adage even for these strenuous times.

* :1c *

ACCURACY AND THE "SENSE OF VALUES"
From time to time we have called attention to the lack of

accuracy in engineering calculations which has been displayed

in articles submitted to us by apparently well-informed young

engineers. This lack of accuracy is perhaps not entirely con-

fined to the younger men, but it seems especially to be a short-

coming of the man recently out of college. Accuracy Is the

first requirement of engineering, but it may be misplaced.

Some engineers and mechanics in making calculations go to

an extreme of accuracy in cases where absolutely accurate re-

sults either cannot be obtained, or, if obtainable, would be un-

necessary for practical requirements. In such eases too great

accuracy may be a sign of careful work, but also an indication

of poor judgment. Tbis statement may require to be illus-

trated by an example. Assume that a girder 48 feet 4 inches

between supports is subjected to a load at its center. This

load is assumed to be 20,000 pounds as a maximum. It is also

assumed that the safe stress in the girder must not exceed

12,000 pounds per square inch. Obviously, in a case of this

kind, where the whole calculation is based on assumptions

given in round numbers, it is not necessary to give the bend-

ing moment as 241,666.6 foot-pounds, or the calculated stress

(assuming the moment of resistance to be 232) as 10,416.66

pounds. It simply requires an unnecessary amount of time to

carry out the calculation to such close limits, and it is useless

for all practical purposes. It is suflSciently close to say that

the bending moment is 242,000 foot-pounds and the maximum
stress 10,500 pounds per square inch.
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Such approximations, of course, are permissible only when
certain factors entering into the problem are based on as-

sumptions which themselves are likely to vary to considerable

degree from the actual figures in the case. The judgment re-

quired for determining to what extent such approximations

are permissible or desirable comes almost wholly from ex-

perience; but as a general rule it may be said that if the cal-

culation is based on general assumptions, or on experimental

values varying between wide limits, it is sufficiently accurate,

and almost always preferable, to give the answer in approxi-

mate rather than exact figures. To do so is an indication of

a "sense of values"; that is, an ability to decide when and

where extreme accuracy is required—a faculty for distinguish-

ing between essentials and non-essentials.

This "sense of values" applies not only to engineering cal-

culations. It applies to the work in the business office and

to the practical shop as well. To be able to properly distin-

guish essentials from non-essentials is one of the prime requi-

sites in a successful engineer or in a manager. In essence, it

involves an ability to recognize under all conditions that the

results accomplished are of greater importance than the sys-

tem or the red tape necessary for its accomplishment; that

the capacity of a machine is of greater importance than its

finish; that the dimensions of parts which may be said to

fit "a hole in the air" need not be accurate to one-thousandth

part of an inch, etc. While accuracy is the first requirement

in engineering, it is apt to be misplaced if it does not go band

in hand with a proper "sense of values."

MACHINERY MAKES OUR SUPREMACY
By J. CROW TAYLOR^

At no time, probably, more than during the past two or three

years have we given the agricultural part of our country

credit for representing our main source of greatness. Agri-

cultural products have been high and we picture the farmer

as being a bond-holder and riding in automobiles; and we do

not stop at picturing his prosperity, but assume that he is

the mainstay of the world and that the American farmer not

only teaches- the world, but can feed the world.

The facts and figures of to-day, however, show us plainly

that our supremacy is due to machinery and not to our won-

derful production in agriculture. Not that our agriculture is

insignificant. It is the greatest in the world, and, by the

way. Its greatness is itself due to the development in the use

of machinery in farming and handling farm products.

The record of exports of manufactures for the United

States during the first nine months of the present year as

furnished by the Bureau of Statistics at Washington not only

shows that machinery and manufacturing is our great strong-

hold, but it furnishes evidence of its increased greatness each

year and the fact that it overshadows agriculture. It is esti-

mated that the exports of manufactures for this year will be

in excess of $800,000,000 in value for the first time. For the

single month of September the aggregate of export of manu-

factures was $70,000,000, and the figures so far this year show

a large gain over last year's production and everything indi-

cates a steady and much more rapid growth in the future.

We have two items that exceed our agricultural products or

rather exceed the food-stuffs proper. One of these is crude

material for use in manufacture, which includes some of our

natural resources and some of the products of agriculture.

Then we have manufactured stock ready for consumption.

These manufactured goods represent the biggest export item

of all and are practically double our immense trade in food

products.

So, it is really mechanics and machinery that are respon-

sible for our greatness, and the inventor has been a greater

factor for development in the United States than has the

farmer. Indeed, the inventor has been a great factor in de-

veloping our farming possibilities. If we had continued to

farm as they do in old countries with primitive tools and

hand labor we would never have attained anything like the

greatness of the present. It took the inventors to bring this

out and there is a long line of them to which much credit is

due. The planters, plows, cultivators, mowers, reapers, thresh-

ers, mills, and all the mechanical apparatus used in planting.

producing and handling agricultural products, have made
farming what it is, and these same inventors and the

machinery institutions making and handling their products

that have made the United States famous have made possible

our great manufactures, have made it practical to turn out

manufactured products in competition with poorly paid labor

in all parts of the world, made competition successful, and

still paid the mechanics operafng the machinery more money
than is paid anywhere else in the world.

So, we may grow sentimental if we will over the farm and

its products and over the farmer being the backbone of the

nation and the main dependence for its subsistence, but the

facts and figures show that the farmer Is only a secondary

consideration and it is the manufacturer and machinery that

comes first as a factor in the upbuilding of our nation's

greatness. It is machinery and mechanics that have enabled

us to dominate the world's markets and have made possible

our great progress in farming. Xot only that, when things

are slow in the manufacturing world, when panics and de-

pressions come there are hard times and the people suffer

more perhaps than when there is a bad crop in this section

or that section. Moreover, the mechanics which make possible

irrigation furnish a safeguard in agriculture against famine

by a national wide failure of crops. Therefore, it is to the

men of genius who invent and to the men. of capital and en-

terprise who manufacture and produce that the great share

of credit is due for the upbuilding of the American nation

and its supremacy in the world of industry and commerce.

HORSEPOWER REQUIRED TO COMPRESS AIR t

By J. WILLIAM JONESj

In estimating the various* items in compressed air computa-

tions, it is customary to employ formulas previously deter-

mined, and generally published in various hand-books. This

custom not only eliminates the possibility of errors, but saves

time that would otherwise be used in long calculations. For

the same reason the tables in the accompanying Data Sheet

Supplement will be found invaluable to those who have to deal

with calculations relative to compressed air.

When air is compressed in a cylinder without the removal

of any heat due to compression, the compression is termed

"adiabatic." On the other hand, when the heat of compression

is removed as fast as produced, the compression is known as

"isothermal." Neither of the above conditions are ever met

with in actual practice. The actual compression curve, how-

ever, follows the adiabatic curve closely, and we, therefore,

assume that the compression Is adiabatic, as any slight

difference is on the safe side. Isothermal compression

is an impossible ideal, ana the horsepower, mean effective pres-

sure, etc., relating to isothermal compression are employed in

the making of comparisons only.

The formula for calculating the horsepower required to com-

press, adiabatically, a given volume of free air to a given pres-

sure is as follows:

144 yPVii
H.P. = -

)(7,-l) L\^/ J33000

in which

A' ;= number of stages in which compression is accomplished,

P= atmospheric pressure in pounds per square inch,

Pj^ absolute terminal pressure in pounds per square inch=
gage pressure plus atmospheric pressure,

r^ volume of air in cubic feet, to be compressed per minute,

at atmospheric pressure.

'Address : Masonic Building, Louisville, Ky.

• With Data Sheet Supplement.
tFor further informatio-a on kindred subjects, see Machinery,

November, 1909, "Compressor Designing—The Distribution of the

Load" ; March, 1910. "Air Compressor Testing" : August, 1910. "High-
pressure Cylinder Diameters lor Air Compressors." See also M.iCHi.v-

ERY's Data" Sheet for August, 1010, "High-pressure Cylinder Diameters
for Air Compressors."

t Address ; Painted Post, N. Y.
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71= exponexit of the compression curve, taken as 1.41 for

atliabatic compression.

Simplifying the above formula for the different stages and

for a value of one cubic foot we have:

For one-stage compression:

H.P. = 0.015 P (R'~-'—l)

For two-stage compression:

H.P, = 0.030 P (R"-i«— 1)

For three-stage compression:

H.P.= 0.045 P (R '>- —1)
For four stage compression:

H.P. = 0.060 P (^"'""—1)

P.,

= number of atmospheres to beIn these formulas R =

compressed.

For computing the horsepower required to compress, iso-

thermally, a given volume of free air to a given pressure, the
following formula should be employed:

H.P. :

144xi'T'
1 + Nap. log.

3.3000 \ Pf
The Napierian logarithm is obtained by multiplying the

common logarithm by the factor 2.302585. (Tables are given

in Kent's Mechanical Engineer's PocketbooU, 7th edition, page
156.)

In the fourth and fifth columns of the Data Sheets for two-

and three-stage compression, it will be noticed that these
columns cover the correct ratio of the cylinders, and the inter-

cooler pressure, respectively. The correct ratio of cylinders
(r) is obtained by the following formula:
For two-stage compression:

P,

\
For three-stage compression:

=;]"?

Thus, for two-stage compression we extract the square root
of the number of atmospheres to be compressed, and for
tliree stage we extract the cube root. This proportion of
cylinder volumes divides the work equally between the dif-

ferent stages, providing the intercooler abstracts all the heat
due to compression in the preceding stage. The intercooler
gage pressures, as shown in the fifth column, are obtained by
multiplying the absolute intake pressure by the ratio of the
cylinder volumes, and subtracting from this result the at-
mospheric pressure. It should be remembered that the in-

take pressure of the second-stage cylinder of any three-
stage machine is the absolute intercooler pressure from the
cooler between the first and second stages.

Let

P, = intercooler pressure between first and second stages,
P, = Intercooler pressure between second and third stages.

Then, for two-stage compression

:

• = ('=< si 7)-
For three-stage compression:

It is sometimes advantageous to know the mean effective

pressure per stroke as shown on the Data Sheets. By dividing

144 by 33,000 we obtain a factor 0.00436, which divided Into the

horsepower will give the mean effective pressure per stroke.

* * *

It requires very little ability to find fault. That is why
there are so many critics.

—

Oliver Wendell Holmes.

INCREASING THE PRODUCT OF AUTOMATIC
SCREW MACHINES

By S. N. BACON

In the following the writer will describe two pieces on which

the production was increased fifty per cent. The first piece

contains, as the reader will notice, some valuable information

in regard to the forming of work to a small diameter. By
referring to screw machine treatises, tables, etc., it will be

found that two-and-one half times the smallest diameter of the

work is the maximum width advised for forming; that is, the

width of the form tool cutter a for forming the screw at A In

Fig. 1 should not exceed two-and-one-half times the diameter

of the threaded body 6. This means that when we have a

piece too long to form, it must either be reduced by a hollow-

mill or a box tool. As this subject has not been thoroughly

!<—34^^

'(
1.

(«--H«— -*i
I IS -

n -iliinl

Varhlneru. X.T.

Fig. 1. Work on ^vhich the Production was increased

explained, that is, the relation of the width of the form tool to

the diameter of the stock, the writer will give a few results

of experiments which he has made.

First, by actual test it has been found that screws and other

parts made from machine and tool steel can be formed with

a form tool whose width is four times the smallest diameter

of the part to be formed. Now this does not mean a piece as

shown at B in Fig. 1, where the smallest diameter c Is on tht

end of the piece, but it applies to pieces similar to those shown

at A, C and D, where the smallest diameter of the work is next

to the spindle. Again, it would be very easy to form with a

tool of a width equal to four times the smallest diameter. If

that diameter were not very small. Two examples of this

class of forming are given, and the reader can safely use them

as a guide for doing work of a similar character.

The first test was the forming of a %-inch piece of screw

stock with a tool 7/16 inch wide, down to 7/64 inch diameter.

-CIRCULAR FORM
TOOL

ijXi

-CIRCULAR CUT-OFF
TOOL

^CIRCULAR FORM TOOL

CrRCULAR CUTOFF-

z

M.u-I:ii,,ru. .\ y

Fig. 2. Method of applying the Circular Form and Cut-off Tools
to increase the Product

Here we have a width of four times the smallest diameter. It

might also be mentioned that this test was performed on a

No. 2 Brown & Sharpe automatic screw machine and that the

surface speed of the stock averaged about from 80 to 85 feet

per minute, with a feed of 0.001 inch per revolution. This

forming was successfully done without any of the pieces break-

ing off.

The second test was made on a piece of %-incb iron wire,

which was formed to a diameter of 3/16 inch, the form tool in

this case being 1 Inch wide. This test was made on a 3/8-inch

Cleveland automatic screw machine. The maximum surface

speed of the stock was 90 feet per minute and it was calcu-

lated as nearly as possible that the chip averaged from 0.0004

to 0.0008 incn thick.

The writer believes that this information will help those

who are designing cams, as the slow and troublesome method

of using a hollow-mill and box-tool can sometimes be avoided

when the designer knows that he can form a piece with the
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circular form and cut-off tools. The two methods of forming
the piece shown at A and B in Fig. 2 on tlie No. 2 B. & S.

automatic screw machine, and the following order of opera-

tions show clearly the advantage that the forming method
has over the box-tool or hollow-mill method of turning.

In the method shown at A, two roughing box-tools are used
for reducing the diameter of the stem ft, and as the stem was
also required to be smooth, a finishing box-tool was used, as

can be seen in the following order of operations. The feed

FEED STOCK
CUT-OFF 0.332 INCH

INCH

1

FRONT
y// CAM

Kig. 3. Cams for Makiug ihe Piece shown in big. '^ bj Ihe Method
sho'vm at B

also had to be fine, to avoid a large teat, as

forming such a round head would cause the

off before it had been entirely cut off.

Order of Operations
Feed stock to stop.

Revolve turret,

First roughing box-tool 0..500-inch rise at,

0.005-inch feed.

Revolve turret.

Second roughing box-tool 0.500-inch rise at
0.005-inch feed.

Revolve turret,

Finishing box-tool 0.500-inch rise at 0.005-

inch feed.

Revolve turret.

Form, 0.510-inch rise at 0.0015-inch feed.

Cut-off, 0.332-inch rise at 0.0009-inch feed.

Revolve turret twice while cutting off.

the cut-off tool

piece to break

Revo-
lutions

29

29

Hun-
dredths

21/2

21/2

100
29

81/2

2%

100
29 2%

100
29

340

81/2

2y2
29

(58) (5)

Total number of revolutions to make one
piece, 11G8 100

The spindle speed used was 549 R.P.M., so that the time to

make one piece was 135 seconds, gross product in 10 hours,

266 pieces.

The new method of making this piece is shown at B in Fig.

2. Here the form tool travels the same distance as in the

method shown at A, but a much finer feed is used on account

of the greater width of form. No time is lost by this, however,

as one piece is being cut off at the same time that another

piece is being formed. It might be well to mention, however,

that no trouble was experienced by feeding the stem out

against the stop, that is, the stem b did not bend or become
distorted in any way.

By comparing the following order of operations with those

previously given, it will be noticed that there is> considerable

increase in production, and also that the work is handled more
expeditiously, and a good job is the result.

Order of Operations
Peed stock to stop.

Cut-off, 0.332-inch rise at 0.0007-inch teed.

Form, O.olO-inch rise at 0.001-inch feed,

Revolve turret five times.

Revo- Hun-
lutions dredths

16 3

503 97

(503) (97)

(80) (15)

The speed of the spindle was 519 R.P.M., giving a maxi-
mum surface speed of 84 feet per minute. The time required
to make one piece was 60 seconds, giving a gross product of

600 pieces in 10 hours. This is a considerable increase over
266 pieces, which were obtained by the method shown at A,
and the gain is not made by "hogging" out the work, because
the feeds are finer and the work is better.

The cams used for the operation shown at B in Fig. 2 are
shown in Fig. 3. Here it can be seen that the cut-off and form
cams start at hundredths and finish at 97 huncredths on
the cam circle. The form cam is shown by the dotted lines

and the cut-off by long dashes; and the lead cam by a full

line.

Another piece on which the production was increased con-
siderably is shown at E in Fig. 1. This is a thumb-screw made
from 1-inch machine steel on a %-inch Cleveland automatic
screw machine, which had been changed to take 1-inch stock.
This piece was first made on an old-style Cleveland automatic
screw machine having a single-acting cross-slide, that is, the
front and back tools were mounted on the same slide and could
not be operated independently. The order of operations for
making this screw by this method is as follows:

Order of Operations
Feed stock to stop.
Form,
Knurl from turret.

Thread on and oft".

Cutoff,

Total number of revolution, to make one piece 745 149

This order of operations gave a gross product of 240 pieces
in 10 hours.

To increase the production of this piece it was transferred
to a new Cleveland machine which had a double independent
cross-slide, thus enabling the cut-off and form tool to be oper-
ated at the same time. A cross-slide knurling tool was also
used on the cross-slide, obviating the necessity of putting it

in the turret. The order of operations for this piece is as
follows, and it can be seen that a considerable increase was
the result of this change.

Kevo- .Sec-
utions onds
30 6

275 55
100 20
40 8

300 60

Order of Operations
Feed stock to stop,

Cut-Off,

Knurl, attached to cut-off tool.

Form, while cutting off.

Thread, on and off.

Revo-
lutions

30
300

(275)
40

Sec-
onds

6

60

"(55)

8

Total number of revolutions to make
one piece. 519 100

Total number of revolutions to make one piece 370 74

The gross product by this method was 486 pieces in 10

hours, or twice that of the previous method.

* * *

SOFT SOLDERING FLUX
By C. D. K.

In soft soldering or tinning metals, it is necessary to have
the surfaces operated upon tree fiom the metallic oxides that

are usually found on them. They should be quite bright or

at least chemically clean for this purpose, and they are usually

scraped or polished. When they have been treated in this

way it is found that it is best to apply some sort of flux,

which helps the soldering in several ways, and when they are
united the adhesion is much better. The bright metal is

much more apt to take up fresh oxygen, especially when it

is heated in the oxidizing portion of a gas or Bunsen flame,

but the flux when applied, helps to protect it from fresh oxi-

dation, and some fluxes help to remove oxidation, also. Com-
mon resin, sal ammoniac, muriatic or hydrochloric acid and
chloride of zinc are used for fluxes as well as others, but
the first four are generally used. Zinc chloride, or as it

is sometimes called muriate of zinc, has many advantages for

use in some of the soldering work which machinists and tool-

makers have to do, such as soldering pieces of steel, iron,

brass and copper, especially iron and steel. The remarks
given herewith do not pretend to deal with the methods used
in places where large numbers of pieces and large pieces are
tinned, but those adapted for the smaller operations in this

line of work.
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The most convenient form for using tlie zinc chloride as a

flux for such work, Is in that of a solution of zinc chloride

(Zn CP) in alcohol, to which a little glycerine is added, which
makes it sticky and causes it to adhere more readily to the

articles to be soldered. Zinc chloride can be obtained in

two forms, one of which is the salt sold by wholesale drug-

gists and chemists, and which comes in bottles in anhydrous
crystals and readily dissolves in water and in alcohol, with

a caustic solution. The salt is deliquescent, taking up mois-

ture, and should therefore be kept covered up when not in use.

The other form can be prepared by dissolving metallic

zinc in hydrochloric or muriatic acid. This form is apt to

be corrosive as it frequently contains free acid, and the salt

is therefore preferable. It is obtained by a similar process,

but the acid has all been evaporated. The form made direct

from acid can be used, however, without any other solvent;

but the other form requires a solvent of some sort so that

it can be applied to the work. Alcohol possesses two ad-

vantages which adapt it to this purpose, as it dissolves the

chloride readily and when applied to the work takes fire

if the work is hot enough, thus acting as a temperature in-

dicator and helping to heat the work and keep it hot while

the soldering is being done. Various proportions are given

for mixing the chloride, alcohol and glycerine, but as alcohol

will dissolve the chloride in various proportions these can be

varied to suit individual preferences.

One formula gives the proportions as follows:

Zinc chloride 5 parts
Alcohol 4 parts
Glycerine 1 part

Another formula used successfully is as follows:

Zinc chloride 2 parts
Glycerine 3 parts
Alcohol 5 parts

These mixtures can be kept for a long time in ordinary bot-

tles with corks, but it is preferable to use glass stoppers

when they can be obtained. A brush, cloth or swab is con-

venient for applying the solution to the work, but whatever
is used should be kept away from the flame on account of the

alcohol in the mixture.

Cast-iron pieces can be successfully tinned and soldered

with a flux of zinc chloride solution, but great care is neces-

sary in all the work and the cleaning, fluxing, heating, and
soldering must be well and carefully done.

Another "wrinkle" of soldering can be done by the aid of a

flux, where the surfaces of the work fit together well, and
this is soldering together by means of a piece of tinfoil. The
surfaces must be cleaned thoroughly and closely fitted, and
then bound together firmly with wire or held by clamps. The
work is then heated by a lamp or a Bunsen burner or in a

Are, using plenty of flux as needed, until the foil melts and
joins the surfaces of the work together. Care, of course,

must be taken to cool it properly and not disturb the parts

until the tin has become thoroughly set and crystallized.

* * *

APPLICATION OP BALL BEARINGS TO LATHE
CARRIAGE GEAR

By RACQUET

There seems to be no limit of uses to which ball bearings
may be put.- A few years ago the bicycle was about the only
machine to use this type of anti-friction bearing to any great

extent, but now it is the exception rather than the rule to find

any machine that does not contain at least one ball bearing.

About the most novel application that I know of is the one
described herewith and I can safely say that the advantages
derived were so self-evident that there was no question as to

the efliciency of the arrangement. Fig. 1 is an elevation of a
lathe apron showing the position of the gears Ic;- the longi-

tudinal feed. Fig. 2 shows the method of driving the feeding

arrangement from the feed-shaft, situated at the front of the

lathe. It will be seen that the worm which is keyed to the

feed-shaft drives the worm-wheel at the back of the apron
which is keyed to the shaft A. The shaft A has forged solid

with it a friction cone B, which engages with a corresponding

friction surface in the 30-tooth by 7-pitch gear, which when
in a normal position revolves loosely on the shaft. On the
outer end of the shaft and keyed to it is another friction

C which also engages with the 30-tooth by 7-pitch gear, only
on the opposite side. This arrangement of double frictions

was necessary because of the comparatively heavy pressure
to be transmitted.

To engage the automatic feed, the knob D is clamped by
turning it to the right on the threaded end of the shaft A.

This, of course, clamps the shaft A to the gear, thus com-
pelling the latter to revolve with the shaft. The small nut
on the inside of the knob was used to prevent the knob from
working off due to vibrations, and dropping on the floor.

When the lathe was erected it was found on trial that no
matter how tight the knob D was clamped (by hand, of course)

the hand-wheel could easily be turned by applying a force of

INCLUDED ANGLE OF

FRICTIONS = 30 '^

THREAD. 12 PER ISCH

fi. H. WMITWORTH

Fig. 2

J/ui/ii»J('ry..V. V.

Pig. 1. Elevation of Lathe Apron aho\^'ing Position of Gears for Longi-
tudinal Feed. Fig. 2. Sectional View showing: Feed Arrangetnent. Fig. 3.
How Thruat-bearing was applied

between 40 and 50 pounds, this being equivalent to about 900

pounds cutting pressure, w-hereas it should have been at least

twice that amount. After carefully considering the matter, I

came to the conclusion that the friction between the knob D
and the friction cone C was where the trouble lay, owing to

the fact that the diameters of the surfaces in contact w'ere too

large in comparison to the diameter of the knob. One way of

minimizing the trouble would be to reduce the diameters of

the surfaces as much as possible, but this was not thought to

be a good idea. 1 then decided to introduce ball bearings, and
fortunately, as we carried several sizes of thrust-bearings in

stock, it was not difl5cult for me to secure the size suitable for

this, so it was only the question of a few minutes before 1

had one in position and found that it worked perfectly. By
clamping the knob with only one hand it was found that a

pressure of 150 pounds could be applied on the hand-wheel

without the friction slipping. It will therefore be seen that

by this simple expedient, the power of the friction was at least

trebled, and in addition the knob was much easier to engage

and disengage. Fig. 3 shows how the thrust-bearing E was
applied, the only difference being that a shorter knob D was
used. I might say that this lathe took a cut 3/4 inch deep,

and 0.033 inch feed per revolution on a fairly tough steel bar,

and we had no trouble with the friction slipping.
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A PROBLEM IN DISK FRICTION*

THE POSSIBILITY OF A NEW THEORY FOR ARRIVING
AT THE IDEAL COMPROMISE OR HAPPY MEAN

VALUE IN MACHINE DESIGN
By JOHN S. MYERSt

III the designing of machinery it is imjiossihle to have every-

thing ideal; on the contrary, the designer is continually com-

promising between the desirable and the undesirable, and the

design will be good, bad, or indifferent in proportion to the

care and Judgment exercised when making these compromises.

Now, if it were possible to develop a theory of the compro-

mise between those things which are desirable and those which

are not, applying mathematics as a means whereby results

might be obtained with some precision and logic, instead of

bJing guessed at. hit or miss, as now seems to be the prevail-

ing fashion, it should he of great value to the designer. In

TOTAL
FORCE =F

CROSS KEY

UNIT PRESSURE=i
MEAN RADIUS

Jhichhury.X.T.

i*lg. 1. J3CCL10 L.1 Disk Clutch

the present article is presented a problem in connection with

a disk friction clutch which suggests the development of such'

a theory. The writer presents, first, his conception of the gen-

eral problem in the hope that it may start others thinking

along this line, with the purpose of eventually securing a sci-

entific method of dealing with desirable and undesirable con-

ditions, and second, a tentative solution to a specific problem

in relation to disk friction.

Proposed Problem of finding the Happy Mean or Ideal
Compromise in Machine Design

In the case of three variables, let y and z be functions of x,

either explicit or implicit. Let x be the independent variable,

t. e., the one which may have any value at the will of the de-

signer. Then y and z are two dependent variables.

Now, in most mechanical problems, there are certain states

of the dependent variables (y and z) which are desirable

states. What these desirable states are depends upon the na-

ture of the specific problem under consideration ; for instance,

it may be desirable either to have both y and z a minimum, a

maximum, or to have one a minimum and the other a maxi-

mum; but the desirable states of y and z may be determined by

some consideration entirely extraneous to the direct mathe-

matical relation existing between x, y and z.

Generally speaking, it is the exception rather than the rule

that the desirable states of y and z are contemporaneous, i. e..

that they occur at the same value of x. and, if such be not the

case, it is then impossible to have both y and z at their desir-

able states. This is the condition that has given birth to the

ott-used expression, strike a "happy mean", which conveys the

idea of approaching as nearly to the desirable states as their

mutual interdependence permits. Again, view-ed in the light

of the impossiblity of having both quantities at their desirable

states simultaneously, we may consider the process as one of

choosing between necessary evils, in which case the term "ideal

compromise" is appropriate and conveys the idea of departing

from the desirable states as little as possible.

Assume that y and z are explicit functions of x and let the

subscript (,i ) denote the desirable state of the function to

which it is appended;

Tiiin
.V =/ (a;),

2/,i = desirable state of the function y,

2,1=: desirable state of the function z, and

.rh= happy medium value of .r, which is to be deter-

mined.

Now let C denote, in general, a coefficient of relative im-

portance for the dependent variables and, by the addition of a
subscript.

Let Cj ^coefficient of importance of y, and
Cj = coefficient of importance of z.

If Cy or Cr be used as a multiplier of y^ or z,\ they may be
considered as coefficients of desiraiility; thus if y be twice as

important as z, then Cj. ^ 2, and C^= l and we would say
that it was twice as important to have y = y^ a.s to have z =
2j; but, since in the general solution y and z may represent

dissimilar quantities, and since each is dependent upon x
by some law or laws whose mathematical expression may be

any one of an infinite variety of forms, there is, then, abso-

lutely no general numerical equality between 2/d and za. and
therefore we may not say that y^ =; za, or that C,. y^ = C, za;

but there may be some definite mathematical relation between

the ratio yrj/jand the ratio «:«,,, in which either or both may
be affected by a coefficient of desirability, Cy or (7, ; hence the

problem takes this form

:

Construct an equation which shall express such a relation

between »: 2d, 1/ : Vd, Cy and Cz that its solution will give the

"happy medium value" of x corresponding to an "ideal com-

promise" between the two unattainable, desirable states of 3/=
!/rt, and 2= 2,,.

A Problem in Disk Friction with Tentative Solvition to the
Ideal Compromise Problem

The specific problem which first suggested to the writer the

possibility of a general theory covering the subject of compro-

mise is as follows:

In a disk clutch, the outside diameter D, the coefficient of

friction C. and the torque to be transmitted T are given.

(a). What should be the proportion of the inside diameter

Di to the outside diameter D in order that the average unit

pressure p may be a minimum?
(6). What should the proportion be in order that the total

force F pressing the disks together may be a minimum?
(c). Can both these desirable states be obtained?

(d). If not, what is the ideal compromise or happy mean
between these tw'o values of D^ (See Fig. 1).

The solution o' the problem proper involves first a settling

of the mooted question as to whether the center of tangential

or frictional forces lies at the mean radius of the disk, as

claimed by some, or whether it is coincident with the center

of gravity of a narrow sector of the disk. This phase of the

problem was treated on page 924, July, 1910, issue of Machin-
ery, engineering edition, the deductions there drawn being

that the center of tangential effort is, at least approximately,

at the mean radius of the disk. If R equals this radius we
then have:

R = Vi(.D + DJ (1)

Solution for Minimum Value of p

Having the radius R at which the tangential frictional forces

act, we may now write an equation for the torque T, as fol-

lows:
T— FCR (2)

But
F z= p X area of disks^ 14 TT p (7)=— Z),=) (3)

Substituting in (2) the values of R and F as given by (1)

and (3) we have:

1 1

T= —7rp(D--— D^) C X — (D + D,), or
4 4

See Machinery, July, 1910, engineering edition:
the Fi'ktional P'orees of a Disk Brake."

t.\(ldn'ss : 245G .\lmond St., Pbiljidelphia, Pa.

"Mean Radius of

1

T= — ttCp (D' + D-D^ —DD,-— Z>,")

16
(4)

from which
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16 T
P- (5)

nC (ly + D' Di— DD,-— D,')

By the methods of calculus it may be shown that p will

beeome a minimum when D, = 1/3 7).*

Inserting this value of D, in (a) gives:

27 T
1> = (6)

2nCD'
This is the minimum average unit pressure for any given

values of T. C and D.

Oi

z
3>\

^-

T T

The upper curve gives

values of y I fhe lower
Curve gives values of Z.

p becomes minimum
when -X = J .
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when JC ^ /.
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Fig. 2. Diagram showing Relative Values of y and z in Basic Equations
for Disk Clutch Problem

Inserting D^ = 1/3 D in (4) or solving (6) lor T gives:

2

T=— -kCpD' (7)

27

This is the torque developed by the clutch for any given

values of C, p and D. If the value of p be taken at the maxi-

This may be deduced as follows : In equation (5) if tt, C and T are
constant factors, then p will become a minimum when the (juautit.v

within the parentheses in the denominator becomes a maximum. Let
y be this quantity, then :

y = D"- D- Di- D Di' - O,'.

which being differentiated with respect to fl, gives

:

dy = D'd D, - 2 D D, d D, - a Dr d D,

Then = D" -2DD, ~3 D,"
dDt

Equating this fust differential coefflc'ent equi<l to Z"ro gives:
£),= ^ jDO, = iC *

Adding .'. D' to complete the square gives :

Extracting the square root gives

:

D, + i D = ± 5 D
from which

D, = i O or Di = - D
This second expression, being an magi.iaiy value, need not be on-

sidered : hence the value 75, = i D is tlie only vabio to inves-

tigate to determine whether it corresponds to a maximum or minimum
value of I/, and, since a curve is plotted later on in the article, further

iiivestii;ation is unnecessary here.

mum safe value, then this equation gives the maximum capac-

ity of the clutch.

Tbe total force pressing the plates together in order to trans-

mit the torque is, in general:

4 T
F= ^ (8)

For
(D + D,) C

1 3T
D,= ~D, F=

3 DC
(8A)

Equation (8 A) gives the value of F for the minimum value

of p.

The Ideal Compromise

Now, in the usual construction it is not only desirable to

have as low a value of p as possible, in order that the wear
may be reduced and that the clutch may be able to develop

the highest possible torque consistent with the safe bearing

capacity of the material and the conditions of lubrication, but

it is also desirable to have as low a value of F as is con-

sistent with the low value of p. Now p is minimum at i*,=
1/3 D, and F is minimum at D^:=D, so that It is impossible to

have both a minimum, but somewhere between these limits

there is a point at which the increase over the minimum value

of p will be the same percentage of that minimum as tbe in-

crease over the minimum value of F is in per cent of the mini-

mum value of F. Tentatively, we may assume, with a certain

amount of justification, that this point is the "happy medium"
value of JD, when it is just as important to have p a minimum
as it is to have F a minimum; in other words, this is the "ideal

compromise." This condition will exist when

p — Minimum p -Minimum F

Minimum p

which reduces to

P

Minimum F

Minimum p Minimum F
(9)

Tlie minimum value of p is given by equation (6), and the

value of p for any value of D, is given by equation (5). The
value of F for any value of D, is given by (8) and, since the

minimum value of F occurs when D,= D, this minimum value

must be:

2T
F= (10)

DC

Substituting these values in (9) gives:

16 T 2 jr C D' 4T DC

jtC (£»' + D-X>.—DCr— iJ,') 27 7" (.D + D,) C 2 T

In"

27
orD,= O -I

I

—s 0.6383 D (11)

This ;s the value of D, giving the nearest approach to having

both p and F at their minimum values. This is then the "ideal

compromise" between two desirable conditions which cannot

both be obtained, and is a proposed solution to question (d)

of the problem.

Belation of Unit Pressure to Total Pressure

To better show the relations of the variables p and F, curves

may be plotted.

D,
Let X=— ; then B,= .r O (12)

D

Substituting in equation (5) we have:

P-
( D' \_n (1 +

16
Now let

,=jLr—^—

1

( D'\_n (1 + X— X'— X') _\

y-

Then
w (1 + X— X'— !•)

T
y-

(13)

(14)

(15)

CD'
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Substituting in equation (S) tlio value of A),,

equation (12), we have:

as given m

(16)

Let

Tilen
1 +x

F= :

(17)

(18)
c n

Calculating values of // and z by formulas (14) and (17)

gives the values shown in the accompanying table.

Plotting the values given in the table gives the diagram

shown as Fig. 2, on which tlie minimum values of )/ and z, as

well as the compromise value of x. are plainly indicated.

The foregoing formulas can readily be applied to multiple

disk clutches, such as the Weston clutch, by letting

total torque
r= : (19)

number of rubbing surfaces

Conclusion

The conclusions to be drawn in relation to the dislt prob-

lem are that the ratio of inside to outside diameter should be

at least one-third, which corresponds to a minimum mean

CALCULATED VALUES OF FACTORS y AND z FOR USE IN EQUATIONS
(151 AND (18)

X ~ y ^ z — X ^^ y z —
D, 16 4 D, 16 4

D >r(l^x-x=-x'> 1 • X

4.000

D i(l-x-x'-x') 1+x

3. '14300 5.093 0.6383 5.279
0.10 4.677 3.636 0.7000 5.874 3.3.53

0.30 4.421 3.333 0.8000 7.8.59 2.323
0.30 4.305 3.077 0.8500 9.934 3.162

i 4.297 3.000 1 0.9000 14.108 3.105
40 4.331 2.8.57 0.9500 26.791 2.051

0.50 4.527 3.667 1.0000 cc 3.000
O.tiO 4 974 3.500

average unit bearing pressure on the disks, and where it is

desirable to keep the total force pressing the disks together

as low as possible, this ratio should be increased. When
D,— equals 0.64, approximately, we have the ideal compromise
D
between the two unattainable states of minimum unit pres-

sure and minimum total pressure, based upon the assumption

that these two states are equally desirable.

The conclusion to be drawn in relation to the general

subject of compromise between desirable and undesirable

values of variables In design is that a rational method or

general theory might be developed applicable to any problem

capable of formulation. The solution to the specific problem

given is not general. It falls as soon as any of the desirables

become zero or infinity, and Is, therefore, not rational and

probably not absolutely theoretically correct, even for the

particular case it is here applied to. It is, however, better

than pure guesswork, inasmuch as a certain amount of

logic Is used in justification of the method pursued.*

*To those who may attempt a solution ot this interesting problem
the writer desires to call attention to some poiuts linble t.^ develop in
arriving at a solution :

(a) Cy and Gz are. in a sense, functions of the form of the equation
expressing the relation between x, y, and .;, i.e.j in a certain problem
it raay seem desirable to give Cy double the I'alne . f ^'k, n it the
form of the equation controlling the mutual interdependence ot x, y,
and .: may make this impossible, or give an uiub-isirablo value of
C.

(b) While, by hypothesis, x is an independent variable which may
have any value whatever at the will of the designer, it is obvious that
X = xh is the one value to be desired, but. in attempting to find this
value of iT, it must be remembered that x may have some desirable
value entirely inherent in itself, i.e., by the very nature of the specific

quantity which x represents, and entirely independent of its mathe-
matical relation to y and c. there may be some desirable value of x
such as Xi = X min' xd = .r max. etc. When x possesses any such

inherent characteristics, it would probably be well to have a special
case covering it in the lieneral solution.

(c) It would seem that neither of the coefficients of desirability
could ever be infinite in relation to the other, as this would mean
that the other desirable state was not really a state to be desired, but
a state of no importance.

WORM GEARING EMPLOYED FOR FREIGHT
ELEVATORS
By A. P. ELTOFT

The writer was recently called into consultation concerning

worm gearing as applied to freight elevators. The inquirers

state that they employ a worm gear having 108 teeth, %-inch

pitch, 2 1/2-inch face, and a worm 5 3/1 fi inches diameter, sin-

gle thread, direct connected to an electric motor running 850

R.P.M., and are having some difiicnlties with regard to the

worm's heating and the current taken by the motor being too

great. The drum is 24 Inches diameter, and the load on the

drum is 4000 pounds, which corresponds to 3720 pounds on

the worm gear teeth. These manufacturers use a hob the ex-

act diameter of the worm and allow for clearance In erection.

This is bad practice, as the two surfaces on gear and worm
brought into contact by this method do not correspond to each

other and a good contact can not be expected. A hob should

be used that cuts the clearance for the worm, thus permitting

the worm axis to coincide In position with that of the hob

when the wheel was cut.

Another improvement upon this gearing would be to reduce

the diameter of the worm, provided this is posslljle. With the

dimensions given, the angle of thread Is 2 degrees 39 minutes

and the efficiency of the worm gearing for a coefficient ot

friction = 0.05 would be 0.48 (see Machinery, September,

1910, page 43, engineering edition), while If the diameter of

the worm be reduced to say 3% Inches the angle of thread

would be increased to 3 degrees 39 minutes and the eificiency

to 0.58, or an increase in efficiency of 21 per cent.

It -will be seen from the above that a decrease In w orm diam-

eter not only reduces the speed of rubbing surfaces, but also

increases the efficiency of the machine. In general the worm

should be made just as small as the circumstances will allow-

in order to increase the angle of thread and thereby the effi-

ciency, while maintaining the same pitch and the same num-

ber of threads on the worm.

There are three factors which may determine the minimum

size of worm that can be used, which are as follows:

First, the diameter of the shaft on which the worm has to

be keyed if not made in one piece with this shaft limits the

size of the worm. Second, if the gear is to be self-locking the

angle of the thread cannot be increased above a certain de-

gree; with the pitch settled on this will determine the diam-

eter of the worm, provided It Is single threaded. Third, if the

face of the gear is determined, it Is not desirable to go below

a certain aiameter of worm on account of the consequent

large face angle.

Concerning the load which can safely be carried on worm

gearing. It is determined by one of three considerations, which

are: the strength of the material, the danger ot abrasion and

the danger of overheating.

The first consideration seldom comes into play because a

gear proportioned to prevent abrasion and excessive heating

will generally have excessive strength. For very slow-running

w^cDrms and for worms used Intermittently with short runs

and long Intervals, the heating effect does not enter and the

determining factor will be canger of abrasion from too high

a pressure per unit of contact surface. The contact between

worm and worm gear is mathematically a line, but the phy-

sical properties of the opposed surfaces and the lubricant

between them expand this ideal line into an actual area, and

as the radii of curvature Increase directly with the pitch. It is

natural to consider this surface as directly proportional to the

product of pitch and face. The proper allowable load per unit

must necessarily be determined by experience, and 1000 pounds

to 1200 pounds seems to be about the sate limit of load per p

X / (pitch X face) considering that there ought to be here, as

well as In all other designs, a certain margin or factor ot

safety, as we might say, to prevent having the machine put

out of commission by an occasional overload or other acci-

dental excessive pressure. If all the load, as Is usual for spur

gears, is considered to be taken by one tooth, the stresses pro-

•Address ; 6621 Hermitage .\ve., Chicago, 111.
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duced in the material for these loads are about the safe stress-

es for cast iron.

The third consideration, the danger of overheating, is per-

haps the most important, and the most trouble with worm
gearing is from this source. When more heat is developed

than is carried off from the gear housing, the temperature of

the oil will increase, but with the higher temperature the oil

becomes less viscous and its adhesion to the rubbing surfaces

becomes less. The coefficient oi friction increases with conse-

quent more rapid increa!:e in temperature. Thus the critical

conditions are constantly augmented by one another until

the oil film betw-een the surfaces is squeezed out altogether and
abrasion occurs. The only safe way to avoid this is, of course.

to so design the gearing that tie temperature is kept below a

certain limit. For continuous service the proper loads may
be based on Bach's and Roser's experiments (see Machinery,
September, 1910). It may be well here to call attention to the

fact that the loss of heat from a body is approximately

directly proportional to its surface, and consequently a large

gear housing is at an advantage. The housing should have
stuffing-boxes for the worm shaft, and be well filled with a

viscous oil so that the heat created at the point of contact

may be distributed quickly to the upper parts of the housing.

For intermittent duty, like that imposed on a freight eleva

tor, the question of allowable load becomes more complicated.

The load that can safely be carried on a gear for this class of

work will depend entirely on the circumstances, and a value

can only be arrived at if these are known, or after certain as-

sumptions as to the maximum time of continuous service,

time of intervals, etc. have been made. The total heat devel-

oped can then be compared to that for continuous service and
a correspondingly higher load allowed, provided, however, that

this does not exceed the maximum load allowed without re-

gard to heating.

Consider, for instance, a worm for driving a freight elevator

with a load on 24-inch drum of 4000 pounds, worm direct on

motor shaft running 850 R.P.M. If in this instance it is con-

sidered safe to assume that the maximum average load tor a

certain unit of time will never exceed 2000 pounds and the

time required for loading and unloading the elevator is at

least equal to the time of actual running, then the work per-

formed by the worm gearing will be one-fourth of that for

continuous service with full load, assuming the coefficient of

friction the same for all loads. The heat developed will also

be one-fourth of that developed with full load. A gearing de-

signed for continuous service with loOO pounds load on drum
will therefore meet the requirements. For a worm of 3%
inches diameter running at 850 R.P.M. we have a velocity of 824

feet per minute. For this velocity, a load per unit of pitch

times face of 180 pounds is allowable for a difference in tem-

perature of 50 degrees F. (see MAcniNERv, September, 1910).

Tie gear will have to have 108 teeth to give the necessary re-

duction to 50 feet per minute elevating. As this number of

teeth is exceptionally large, we can expect a good contact with

less danger of abrasion, and a higher temperature difference,

say 70 degrees, is warranted. The allowable load is approxi-

mately proportional to the temperature difference, and we
can, therefore, allow 180 X 70/50 = 252 pounds per unit of

pitch times face. On account of large diameter of worm gear,

the worm and its housings will be comparatively long with

consequent large radiating surface, and a temperature differ-

ence of 70 degrees will probably not be reached at all.

A worm 4 inches diameter, 1 Inch pitch, with gear 34.4

inches diameter, 2% inch face, will then carry 252 X 1 X 2% =
34.4

693 pounds, which corresponds to a load on drum = 693 x
24

= 993 pounds, or practically 1000 pounds. The intermittent

24

load on gears will be 4000 X = 2791 pounds, or 1015 pounds
34.4

per (p X /). which in this case Is within the limit.

In the case referred to in the first part of this article the

load on gear teeth was 3720 pounds for a %-inch pitch, 2%-

inch face gear, which corresponds to load per unit of p x /

equal to 1984 pounds. This is undoubtedly too heavy a load

even for intermittent service, ana a gearing with any such

load running at high speed is likely to give trouble.

Upon being advised that the gears were too small for the

service required of them, the manufacturers object, saying

that they are building elevators in competition with other

concerns and a material increase in these gears would put

them out of business, and state that they have sometimes

operated a load of 6000 pounds with a 10 H.P. motor very

easily, but on one or two cases with conditions practically

the same they have found it very difficult to start the elevator

at all except by using a heavy current. Now 6000 pounds at

6000 X 50
50 feet per minute represents = 9.1 H.P. The efficiency

33,000

of a worm gear with an angle of thread 2 degrees. 40 minutes

was found above to be 0.48 for a coefficient of friction of 0.05.

This is the efficiency of the worm gearing itself and does not

allow for friction in gear or worm-shaft bearings, for end-

thrust bearing, for bending of cables or friction in guides.

When all this is taken into consideration the horsepower re-

quired for running conditions will be at least 22. The
horsepower for starting will be still higher and a correspond-

ing electric current consumption in the motor must necessarily

result, which Indeed must be called high for a 10 H.P. motor.

If defective designs like these are found necessary to obtain

business in competition with others, it is certainly a de-

plorable state of affairs. Customers should be educated to

demand machines designed for a reasonably long life and

not working under stresses perilously near the point of

breakdown.
* * *

SINGLE-PHASE ELECTRIC TRACTION IN FRANCE
The electrification of existing steam railways is being pur-

sued with activity in France. One of the latest electrifica-

tions is that which the Midi Railway of France will make in

connection with the Montrejeau-Pau portion of the Toulouse-

Bayonne Line. The portion to be electrified has a length of

some 70 miles; the country is very hilly and the line has a

number of steep gradients, one of 3V4 per cent being about

seven miles in length. This is the largest scale upon which

electrification of existing lines has been attempted in France,

and the results will be watched throughout Europe with no

little interest. Later the electrification is to be extended to

the entire Toulouse-Bayonne Line, a distance of 200 miles.

The Midi Railway Co. has ordered from the French West-

inghouse Co., the works of which are at Havre, the equipments

for thirty double bogie electric motor coaches for the pas-

senger service and one complete electric locomotive for the

freight service of this line. TTie locomotive and motor car

equipments will be built by the Italian Westinghouse Co, at

the Havre Works, while the mechanical parts of the locomotive

will be built by the Italian Westinghouse Works. The de-

sign and construction is based on the results obtained in con-

nection with the successful electrification by the Italian West-

inghouse Co. of the Giovi tunnel section of the Italian State

Railways on the dense traffic line between Genoa and Milan.

Each of the thirty motor coaches (seating about 50 passen-

gers each) will be equipped with four 125-H.P. Westinghouse

single-phase motors, 16 2/3 cycles, 285-volts, and with Westing-,

house multiple control. These motor coaches will be able to

haul trains weighing 100 metric tons—including the motor it-

self—at a speed of 45 miles per hour on level track. The

weight of a motor coach in running order will be about 56

metric tons.

The Midi locomotives will be provided with five axles, three

of which will be driven by the motors through jack shafts

and connecting-rods. The locomotive will be equipped with

two 600-H.P. single-phase motors. The locomotive will weigh

SO metric tons and will be able to haul trains weighing 400

metric tons, inclusive of the locomotive. With a haulage of 280

metric tons the speed will be 25 miles per hour, and with 100

metric tons about 38 miles per hour. The current will be sup-

plied to the motors by means of a 12,000-volt overhead caten-

ary line. The pantagraph type of trolley will be used.
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DRAWING-ROOM EQUIPMENT AND
ARRANGEMENT

By F. B HAYS" and B. B. COOLEYt

The accompanying illustrations. Figs. 1 and 2, show the

equipment and arrangement of a thoroughly modern drawing-

room. The main room is made large in order that there will

be sufficient space for the equipment without the danger of

overcrowding. At the same time the room should be well

heated and ventilated, and should face the north in order to

secure the steadier light which is always obtained from that

direction. It is a well-known fact that the light secured from

this direction does not cast the conflicting shadows due to

placed in separate rows, thus making them easily accessible

and easy to find.

The supply case D consists of two sets of drawers in whicb

supplies, such as tracing cloth, paper, ink, pencils, erasers, etc.,

are stored. The top of the supply case is constructed of

such a height that it also answers the purpose of a table,

which will be found very convenient when consulting any of

the drawings or prints in the files. On the south side of the

room is found another set of files similar to the one just de-

scribed.

The sample cases E. in Fig. 1, arc arranged at the west

end of the room. These cases consist of several drawers and

two or three small cabinets, and are intended as a place to

Fig. 1

the different positions of the sun during the day, that the

light obtained from any of the other three directions does.

The whole north wall of the building should be given up to

window space, so that plenty of light can be obtained. It is

always desirable for right-handed persons to have the light

coming from the left, and with this fact in view it is well to

arrange the drawing tables so that when the draftsman is at

work he faces the east.

At the east end of the main room will be found files and

cases running the full width of the room, in which drawings,

Plau of a Modern DrawTng-room

Store defective castings, patterns, new parts, etc., which are

used for reference by the draftsmen from time to time.

One of the principal features of the modern drawing-room

is the portion set apart for the blueprinting work. This

room should be of light-proof construction and should be

equipped with all of the modern improvements which have

been invented for the process of blueprinting, such as blue-

printing machines, steam driers, washing pans, etc. In Fig.

1, the location of the blueprinting machine is at F. the steam

drier at G and the washing pans at H.
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Fig. 2. Arrangement of

tracings, pencil sketches and supplies are kept. The files

are arranged on each side of the supply cases and extend

toward the center for about two-fifths of the width of the

room. The supply cases are arranged between the files and
are about half their size. The file cases consist of seven

sets of files, as shown in Fig. 2, at h. c. d, e, /, g and h, re-

spectively. A card index, (/. which is very valuable to a

drafting-room, is arranged at the top of the case. The file b

is reserved for blueprints of parts, and assemblies of standard

products of the plant, file c is for tracings, file d for original

drawings, file e for duplicate sketches, and file / is for foreign

blueprints, that is, blueprints which have been obtained from
other companies. The file (i is for obsolete drawings and
prints that are retained for reference. There are eight rows
of these files and the drawings of the different years are

•Address : Cole Motor Car Co., Indianapolis, Ind.
(Address : Cole Jlotor Car Co., Indianapolis, Ind.

Files and Supply Cases

The chief draftsman's or engineer's private ofiice is located

directly in front of the blueprint room. It is advisable for

the head of the department to have a room -separated from

the drawing-room, where he can discuss his business prob-

lems with his employes in private. All of these rooms should

be large and well ventilated. A lavatory ./ is located in the

west end of the main room next to the engineer's oflice, but

partitionea off from it. The roof should be equipped with a

number of ventilators W, in order that a good circulation of

air can be obtained. The use of skylights has been dispensed

with on account of the fact that in a drawing-room equipped

with them the draftsman is naturally standing in his own

light, and a great deal of his work has to be done in the

shadow, which is not only hard on the draftsman's eyes, but

detrimental to the work, as no draftsman can do first-class

work without proper light.

The illustrations shown here are a combination of the lay-
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out and equipment of several of the drafting rooms in use at

the present time in several of the most modern plants in

this country.
* * *

TRUING UP WORK IN THE LATHE
By CHARLES DOESCHER'

Truing up work in the lathe, when using a chuck or face-

plate, is of such frequent occurrence that very little is said

with reference to it in the various mechanical papers; in fact

it is an operation that is looked upon as being so simple that

very little attention is paid to it; however, the method em-
ployed by the average mechanic for truing up work can be

simplified, therefore making it possible to do this work more
easily and quickly. Prom personal observation, the writer

has come to the conclusion that the so-called "chalk method"
of truing up work in the lathe is the one most widely used
by the general run of mechanics. This method is about as
follows:

We will assume that a piece of round bar stock four inches
in diameter, and three inches long is to be trued up in a four-

jawed Independent chuck. After the piece is secured in the
chuck, one jaw is loosened, and another tightened until the
work runs fairly true to the eye. A tool is then placed in

the toolpost and set about parallel with the work, after
which the belt is shifted to enable the lathe to run at its

fastest speed. A piece of chalk, held in the hand and sup-
ported by the tool, is next brought to bear lightly against the
fast revolving work. After the lathe is stopped, the jaws of

Figs. 1 and 2. Illustrating Metllod of Truing up Worli In an
Independent Chuck

the chuck are adjusted according to the story that the chalk
mark tells. The lathe is then started again and the marking
operation repeated until the piece runs true; oftentimes it

happens that before the work runs sufficiently true, the oper-

ator has to take a piece of waste and wipe out the old chalk
marks, which are so numerous as to be confusing.

A more efficient method of truing up the piece in question is

as follows:

Place the work in the chuck and bring the jaws to bear
upon it in such a manner that the ends of the jaws will be an
equal distance from one of the circular grooves o, as shown
in Fig. 1. (These grooves are provided on the faces of chucks,
in order to facilitate the operation of truing up work.) An
off-set tool—preferably a round-nose—is now placed in the
toolpost and set to the height of the centers. The point of
the tool is brought to bear lightly against the work near jaw
number 1, and at a point A which is directly central with the
jaw itself. The lathe carriage is next moved just enough
away from the chuck so that the tool will not come in con-
tact with the work; the lathe spindle is then given one-half
a turn by hand, so that the side B opposite jaw number 3

will be at an even height with the tool. The lathe carriage
is next moved forward until the tool is again opposite the
work. If the tool bears hard against the work, jaw number 1

is loosened and jaw number 3 is tightened; on the other hand
if there is an open space between the tool and the work, num-
ber 3 is loosened and number 1 is tightened. This operation
is repeated until the tool bears equally at A and B. Jaws 1

and 3 should not be tightened too much, in order to allow for

truing up between jaws 2 and 4 after the manner described

Addres.';: 1020 W. Main St., Watcrbury, Conn.

in the foregoing. When the work is true, all four jaws are
tightened evenly and the piece will be found to run as true

as it is possible to make rough stock run. The advantage of

this method is that every move counts; there is no unneces-
sary running of the lathe at full speed, nor is there any time
lost while waiting for it to stop. One can see at a glance
where the work is out, and just how much it is out, so that

adjustments can be made accordingly.

This same method can be applied when truing up a piece

of octagon stock in a four-jawed independent chuck, or an odd-

shaped forging, such as is shown in Pig. 2. When using a
three-jawed independent chuck, the same method can be ap-

plied by adjusting all three jaws so that the tool bears equally
upon the work at a point central with each jaw.

It often happens that a piece of work is of such a shape
that it can best be strapped on the faceplate when the latter

is off the lathe. If the piece is square in shape and is to be
drilled outside, it pays to set it before "tightening up" so that

the distance from the outside of the faceplate to the center of

all four sides measures the same. For example, if the face-

plate is 18 inches in diameter and the work is 12 inches square,

the distance from the outside of the faceplate to the center

of each of the four sides should be 3 inches. By setting work
in this way, a great deal of time is saved on a number of

pieces, as it does not require nearly as much adjusting to get

the part in the required position, as when it is strapped on
the faceplate by "guess." Similarly, in truing up a center-

punch mark, it pays to see that it is set central with the face-

plate, by measuring, before swinging the work in the lathe.

When strapping work on a faceplate which is on the spin-

dle, do not jam the back center into a center-punch mark in

order to hold the work while it is being strapped on, but place

a collet or nut blank between the work and the center. In

this way the point of the center will be kept in good working
condition, and the center-punch mark will not become burred

or torn, which would make it practically useless as far as ac-

curate truing of the work is concerned.

After the work is strapped in place, time can often be saved,

before using a center test indicator, by bringing the point of

the back center as near to the work as possible without touch-

ing it, and tapping the work so that the center-punch mark
runs approximately true. In tightening up the straps, prepara-

tory to "truing up" with an indicator, do not clamp them too

tightly, nor screw one bolt tighter than another, as a piece of

work that is fastened too tightly cannot be readily adjusted,

and there is also a chance of springing the faceplate. When
one bolt is tighter than another, one is often fooled, when
using an indicator, as it is almost impossible to get the work

in a true position; it shifts back and forth to its former posi-

tions as it is tapped, owing to the uneven tension exerted by

the bolts.

If the work is eccentrically strapped on the faceplate,

weights should be attached in such a position as to counter-

balance the weight of the work; otherwise, in most cases, the

bored-out hole would not be round. In drilling, boring or

reaming, care should be taken to see that no part of the work,

straps or bolts will come in contact with the carriage when
the lathe is started, as the work might be shifted from its

proper position.

In concluding this article it may be well to add that a test

indicator should always be used for truing up work that is

perfectly round, as the indicator enables it to be trued quickly

and accurately, and also gives one the satisfied feeling of

knowing that a job that runs true according to a reliable in-

dicator can be depended upon at all times.

* * *

The Ordnance Department of the United States Govern-

ment follows the practice of placing the inch marks on its

drawings over the decimal point in the case of numbers con-

taining fractional parts of an inch expressed as decimals.

Por example, 10 Vs inches if expressed in decimals on a draw-

ing would be 10."125. The custom seems strange to those

acquainted only with the common practice of engineering

concerns, but it obviously has an advantage in that there is no

mistaking the position of the decimal point.
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MACHINE SHOP PRACTICE*

MILLING A KEYWAY IN A SHAFT

The example of milling practice which is the subject of

the current Shop Operation Sheet is not unlike many other

simple machining operations in that it requires as much care

and attention as some work which is more complex.

The first Important step in connection with this operation

—which is the milling of a keyseat in a shaft—is in clamping

the work to the machine platen. The particular method il-

lustrated on the sheet referred to is similar to the one indi-

cated in Fig. 1, th !re being liner biocks B and clamps C, which

hold the shaft in place. Tne blocks are brought into align-

ment by tongue-pieces t which fit a T-slot in the table, and

the work is held both against the blocks and downward by

the oblique pressure from th? clamps. As the clamps are

Flg.2 MavlinitriJ. X.Y.

View's niustratmg Methods of Holding Cylindrical Work and
Centering Cutter for Keyseating

tightened, they tend to shift backward as shown by the ar-

row. For this reason clamps having rather close fitting bolt

holes should be used. A special packing block, similar to the

one shown in Fig. 2, is sometimes used to keep the clamps in

place. This block has an extension E against which the

clamps abut, and also an adjustable screw S for varying the

height. A tongue-piece which fits a slot in the table, holds

the block in position. By the use of a clamp bent as indi-

cated by the dotted lines D, any backward movement when
tightening can also be avoided, as the end of this clamp rests

against the side of the T-slot. The clamps, regardless of the

type used, should be placed opposite the liner blocks, as other-

wise the shaft might be sprung out of true.

This method of holding a cylindrical piece, while suitable

under ordinary conditions, would not be economical if a

large quantity of shafts were to be keyseated, as a special

fixture in which a number could be held and machined at one

time would make a greater production possible.

The next important step In this operation is the centering

of the cutter; that is, setting it so that the sides of the cutter

are equidistant from a vertical center line o

—

a. Fig. 1, pass-

ing through the center of the shaft. One method of accom-
plishing this is as follows: Set the outer side of the cutter

in the same vertical plane as the side of the shaft by holding

a scale F (Fig. 2) against the outer faces of the milling teeth,

and adjust the work until the scale just touches it, as shown;
then move the work out a distance equal to the diameter of

the shaft minus one-half the width of the cutter. If the cut-

ter runs true and care is taken to hold the scale against the

outer ends of the teeth, fairly accurate results can be
obtained by this method.

When the size of the shaft will permit, the cutter can be
used directly for centering, by raising the work and adjusting

* With Shop Operation Sheet Supplement.

it until the side of the cutter barely comes In contact with it,

as indicated by the dotted lines at, A in Fig. 1. The work is

then lowered and moved out a distance equal to the diameter
of the shaft plus one-half the cutter width.

Still another method of centering the cutter with a cylin

drical piece is as follows: Feed the shaft back and forth be

neath the cutter until a spot, having a width slightly greater

than the width of the keyway, is milled; then with the cutter

revolving, set it central with the milled spot. (An illustrated

description of this method of centering a cutter appeared in

the October, 1909, number of M.\cni.vERY.) The object of hav-

ing the cutter in motion while adjusting it is to obtain an ac-

curate setting, even though the sides of the cutter run some-

what out of true.

* * *

ALTERATION OF PATTERNS
By C. S. BOURNE-

In almost every shop where various kinds of machinery are

manufactured and an endless variety of patterns is used, the

conviction often arises in the mind of the machinist who
assembles and fits the parts that the proverbial "stitch in

time" would, in innumerable instances, have "saved nine"

money leaks for the company.

Let us suppose that a shop turns out, from year to year,

a variety of machines, but not a great quantity of any one

kind. An order comes for a machine that has not been made
in the shop for the last year or two. The old patterns are

brought from the pattern-room, numbered and sent to the

foundry, with the supposition that they are all right. In

due time the castings arrive, and, after cleaning, the work-

man begins his labor of fitting the parts, but has not gone far

before he finds that an unusual amount of chipping is neces-

sary to make things "come right." He spends, perhaps, from

one-half to a full hour in extra labor, and wonders why that

pattern was not corrected at the time the last machine was
built. Perhaps the foreman was not informed at the time that

the pattern was wrong; perhaps he was informed and it

slipped his mind, so the patternmaker was not told about it;

perhaps the patternmaker was told, but was very busy just

then, and the matter was forgotten.

If it was only one casting that was concerned, the matter

might not seem of great importance—but it may be other-

wise; a considerable number may be needed, and the extra

labor would then be multiplied. Different castings on the

same machine may be defective to a greater or less extent,

making the sum total of extra labor a serious matter. Now,

what is the obvious remedy for this undesirable state of

things? Jly suggestion would be that a general rule be

adopted in the shop to the effect that any and every man dis-

covering an error in a pattern should make a note on a card

at the time, stating briefly the change to be made, and wiring

the card to the pattern. It is then up to the patternmaker

to make the necessary change before it goes to its shelf in

the pattern-room—not to be used again, maybe, for a year,

when it will be found correct. The "stitch in time" has done it.

* * *

High buildings continue to multiply in New York City,

where structures twenty stories high long ago ceased to be of

unusual interest and importance. The latest candidate for

height honors is the Woolworth Building which will be erect-

ed at the corner of Broadway and Park Place during the com-

ing winter and spring. From the sidewalk to the top will be

forty-five stories, the total height being 625 feet or 13 feet

more than the Singer tower, and 75 feet less than the Metro-

politan tower. The new building will rest on a rock founda-

tion secured by sinking thirty-eight caissons through the sand

130 feet to bed rock. TTie total height from the base of the

foundation, therefore, will be 755 feet. The building will cost

about $5,000,000 and, including the land, the total investment

will be something over $7,000,000.

* * *

A international exhibition relating to the iron and machine

industries will be held at Budapest in the summer of 1911.

* Address ; 53 Mt. Grove St., Lowell, Mass.
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DRAWING DEEP CYLINDRICAL SHELLS
By E, P. DAVIS

It is not very often that a machinist or diemaker is called

upon to make a shell of a considerable length, and especially

one that is greater in length than the stroke of the press.

Therefore, the description given herein will, no doubt, be of

interest to many readers of MAcni>'EEY. The shell shown at

E in Fig. 1 is similar to that used for holding acetylene gas

in an automobile. This shell is 6 inches outside diameter and

19 inches long, and is made from No. 16 (0.0625 inch thick)

United States standard gage, hot-rolled steel.

Before proceeding, it is necessary to determine the size of

the blank. This is a simple matter if a sample shell can be

obtained, as the most accurate way is to cut a circular blank

of the desired metal equal in weight to the sample, and then,

by adding a small amount to the blank for trimming in the

several operations, we have the b'ank required. If it is not

—
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Fig. 1. lUugtration shopping the 'Length of the Shell after the Various
Dra-wlng Operations

possible to obtain a sample, the diair.eter of the blank can be
determined approximately by the following formula:

7)=V"(F+4d7( (1)

where D equals diameter of blank, d equals outside diameter
of shell, and h equals length of shell. In this case the diam-
eter as found by the formula is 22 3/16 inches. By increasing

the diameter to 23 inches it will give us sufficient margin for

trimming in the several operations.

As it was found not to be economical to cut so large a blank
in the first or cupping operation, the steel was ordered from

l-'igs. 2 and 3. Two of the Dies and Punches used in Drawing the SheU

a mill, cut into squares of 24 inches. Then these squares were
taken to a circular power shear where they were trimmed to

the desired diameter.

The first press operation is the drawing of the blank into a
cup as shown at A, Fig. 1. TTie outside diameter of this cup
is determined approximately by the formula

D 23
• = ^ 14.37.5 inches, (2)
1.6 1.6

but for this case we will say I414 inches.

The dies used in making this first drawing operation are

shown in Fig. 2, where A is the drawing punch made from
cast iron and bolted to the countershaft plunger, B is the

blank-holder also of cast-iron, but it has a steel ring C fas-

*.\(ldrr'ss : 162 Poplar St.. Bridgeport, ConB.

tened to its base, the former being bolted to the toggle actu-

ated slide, the action of which will be described later. D is

the drawing die made of cast iron with a steel ring E fastened

to its top face. The die D is, of course, clamped to the bed
of the press. F is the knock-out which is operated from the

toggle shaft located on the side of the press.

In operation the blank is placed on the surface of the plate

E; then the blank-holder B descends, holding the blank to the

top face of the die with a sufficient pressure to allow the punch A
to force the blank into the die without buckling it. As the

crankshaft of the press passes the center and is on its up-

ward stroke, the blank-holder B also retreats, allowing the

knock-out F to rise and lift the shell out of the die. when
the operator can remove it and place another blank in posi-

tion. The depth of the shell minus a slight amount due to

the stretch of the material for each drawing operation can be

found by the following formula:

B— S
L= (3)

C

where L equals the approximate length of the shell, B equals

the aiea of the blank, S equals the area of the outside diam-

eter of the shell, and C equals the outside circumference of

the shell. From a table of circumferences and areas of circles

found in most handbooks, we find that a circle 23 inches in

diameter has an area of 415.476 square inches.

As the outside diameter of the cup in the first operation is

14V^ inches, by applying this formula we find that

415.476 — 165.13

L—- — .= 5.47

45.553

or the length is approximately 5V2 inches. So that the first
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Fig. 4. Auxiliarj' Punches used in the Third and Fourth Redrawing
Operations

drawing operation produces a cup which is 14V4 inches in

outside diameter by 5Vi inches long. After this drawing oper-

ation the shell is annealed, and while yet warm is violently

shaken and rubbed. It is then placed in a pickling bath which

removes the scale. After this it is ready for the second oper-

ation or first redrawing operation. The reduction of the shell

in this and the successive operations is determined by prac-

tical experience more than anything else, as It is a very dif-

ficult proposition to know just exactly how much the metal will

stretch under the varying conditions.

Allowing for the first redraw a reduction of 2% inches in

diameter reduces the cup to 11% inches in diameter, and ap-

plying formula (3), we find that the shell would be 11% inches

in diameter and approximately 8 inches long. This second

drawing operation is performed in the die shown in Fig. 3,

where A is a cast-iron punch, B is a holder which fits loosely

inside of the cup, and D is a cast-iron die with a steel ring C

inserted in it. The bottom edge of B and the top inside edge

of C are chamfered to correspond to the angle on the bottom

of the shell. The shell is then placed on the die D, when the

holder B descends and enters the shell, holding it between the

bevel on B and C with a pressure suflJcient to allow it to be

drawn through the die by the punch A without buckling. As

the crank of the press passes the center and is on its upward

stroke, the top of the shell catches on the edge e and is strip-

ped from the punch A, falling below the press, where it can

be easily removed.

Sufficient metal is trimmed from the shell after each oper-

ation to straighten the edge, thus facilitating the following

drawing operations. It is also annealed after each drawing

operation except the finishing, when it is then trimmed to

the desired length.

In the third drawing operation or the second rtdraw, the
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shell is reduced 2% inches in diametei-, wliiih gives a shell

91/4 inches in diameter and approximately 12 inches long.

This operation is performed in a die similar to that shown in

Fig. 3, only that it is smaller, of course, to bring the cup

to the desired diameter. The fourth drawing operation, or

third redraw, allowing 1%, inch for reduction, reduces the

shell to 71-2 inches diameter and increases the length to ap-

proximately 15% inches. The limit of the punch press used
was 121/2 inches and as the fourth drawing operation produced

a shell 15% inches in length, an auxiliary punch had to be

used as shown at A in Fig. 4. This punch is made 4 inches

long and is used In the following manner: The cup is placed

in position on the die and the punch allowed to descend, and
as the stroke is only 12i^ inches this does not force the shell

completely through the die. The punch is then allowed to

ascend again, and the small auxiliary punch shown at A. Fig.

4, is dropped into the shell, so that as the punch descends

again, it forces the shell through the die. This drawing oper-

ation makes the shell 15% inches long. The finish drawing
operation or fourth redraw, with an allowance of 1% inch

reduction in diameter, makes the shell 6 inches in diameter by

20% inches long. This is similar to the operation previous

to it, but instead of one auxiliary punch being used, two are

used as it is not possible to get a punch of sufficient length

into the shell. The two auxiliary punches used in this draw-

ing operation are shown at B and C, Fig. 4. TTiese auxiliary

punches are beveled at a as shown to conform to the bottom

of the punches. A small hole 6 is drilled through these aux-

iliary punches so that a bent wire can be used tor lifting

them out of the shell.

* * *

SETTING SCREV7 MACHINE STOPS
By Q. MDRBAY

In the October number of Machinery an article appeared by

"Designer" on setting screw machine stops, in which two meth-

ods of setting stops were illustrated. While the writer does not

wish to criticise the method shown in Fig. 1, he does consider

that Fig. 2 is a rather awkward and inconvenient method, espe-

cially when the stock is small in diameter. This would require

either an extremely narrow scale, or else necessitate the re-

CtRCULAR CUT-OFF

t^rn::;::
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Fig. 1. Method of Setting a 8cre\r Machine Stop

moval of the chuck, the latter of which is generally very in-

convenient. What the writer considers a better method of set-

ting stops is described in the following:

A chuck of the desired diameter is first inserted in the ma-

chine and the cap screwed on, tnen the stock is inserted, and

the circular cut-off tool set exactly in the center, and also ad-

justed so that the tool will produce a square face on the work.

After the circular cut-off tool has been set correctly, the chuck

is opened by lifting the tripping lever, and the stock fed out

the desired length by hand, the length of which can be easily

measured by the method shown in Fig. 1.

This is accomplished by inserting a four-inch or a six-inch

flexible scale, depending on the size of the machine, into an

empty hole in the turret, and bringing one end of it up against

the inside face of the circular cut-oif too!, as shown. The

cut-off tool is brought u]) against the work by means of the
handle used to operate the cross-slide. It is then a very easy
matter to set the stock to the desired length. When the de-

sired length has been obtained, the chuck is closed and the
turret swung down, so that the stop comes in line with the
stock. When the stop is in this position the roll should be
on the quick rise of the cam, so that by advancing the cam,
the roll will rise up on to the lobe for the stop, thus forcing
the stop back into the turret the desired amount, where it

can be locked with the lock-screw provided for that purpose.
The method of setting the stop in a turret lathe or hand

screw machine would be somewhat similar to that just de-

scribed; but In this case the slide carrying the turret would
be advanced a slight amount, leaving the stop to be forced

Fig. 2. Adjustable Stop for Screw Machines

into the turret about from 1/'16 to 1/8 inch, so that a closer
setting can be obtained with less trouble.

When it is necessary to have the length of the piece within
a limit of 0.01 inch or less the stop shown in Fig. 1 gives con-
siderable trouble, because the only way it can be set is by tap-
ping it in or out, which is a rather difficult matter at the best.

A stop which gives better results and obviates the difficulty

encountered with the former is shown in Fig. 2. The parts A,
B and C of this stop are made from machine steel and case-

hardened. The body A is tapped out for a 20-pitch screw and
the diameter is made in accordance with the size of the ma-
chine in which the stop is used. The following diameters will

be found suitable for the sizes of B. & S. automatic screw ma-
chines, as specified: For the No. 00, Z)= 5/16 inch; for the
No. 0, D= % inch, and for the No. 2, D= % inch.

For the number 00 the pitch of the thread could be 32
threads per inch, which would mean that one revolution would
give a distance of 0.03125 inch. The stop proper, B, is made of

hexagonal stock, to fit the standard wrenches supplied with
the machines. The nut C is also made of the same shape and
diameter of stock as the part B. By having the stop hexagon-
al in shape, as shown, it would be an easy matter to set it

to within 0.005 inch by means of these faces, as the rela-

tion of them to the nut can be noted, if the nut is held with
a wrench while the part B is being rotated.

If suitable means could be provided for clamping and over-

coming the thrust of the stock against the stop while feeding

out, the ideal stop would be one which could be graduated to

read in thousandths of an inch, but as it would be a difficult

proposition to make a stop adjustable and also have it

clamped effectively, this seems to be out of the question.

An interesting German method for cutting trees is men-
tioned in the (London) Times Engineering Supplement. The
trees are cut by the friction of a steel wire about 0.040 inch in

diameter which, as demonstrated by a practical test, is able

to cut through a tree of about 20 inches diameter in less than

6 minutes. The wire, which is moved back and forth by
means of a device driven by an electric motor, is heated by the

friction against the wood to such an extent that it burns

through the timber, the cut thus being both smoother and

cleaner than when effected by a saw. The motor actuating the

wire is installed outside of the range of the tree when it

falls.
* * *

Many a machinery salesman only wishes he could get orders

for machines as easily as many a foreman and machine oper-

ator thinks he can. Many a machine operator wishes he had

as easy a time of it as he imagines the average machinery

salesman has. It is simply a case of one fellow envying the

other because he doesn't know the other's trials and tribula-

tions.

—

'The yi ood-Worker.



LETTERS ON PRACTICAL SUBJECTS
We pay only for articles published exclusively in Machinery.

GRINDING ADDING MACHINE SIDE FRAMES
The articles on the Ellis Adding typewriting machine by

R. E. Flanders have undoubtedly been interesting to a great

many readers of MAcniNERv, especially those who are directly

connected with adding machine and typewriter manufacture.

The intricate and delicate mechanisms required in their con-

struction must be made so accurately that the thought of the

impracticability of the tools "standing up," is an ever-present

one. The term "interchangeable manufacture" must be

lived up to, and the tools used cannot be made too accurate or

too efficient.

The various methods of machining the side frames of this

machine, described in the September number of Machinery,

are especially interesting to the writer, as they bring to his

notice the methods used in manufacturing machines of

other makes. In the description of the method used In ma-

chining the side frames, it was stated that the vertical grinder

Is used. Of this machine tool, very little has been written

Referring to Fig. 2, it will be noticed that the w-ork is rest-

ing on three positive points. A, and supported by the spring

pins B. One would naturally think that the magnetic chuck
would have force enough to draw the remaining bosses toward
it, so as to distort the frame, but it does not, owing to the

fact that the work is placed far enough away, so that it has

no effect on it whatsoever. All the chuck does in this case

is to hold the fixture. The cross-sectional views show how
the spring pin is made. The pin G has a hole at one end In

which the spring wire D is placed. The wire is located in

the saw slots in the fixture and is secured by screw E. The
method of locking is shown in the cross-section of the end
elevation, F being the locking bolt, and O the locking screw

which operates It.

In operation, before placing the side frame in the fixture,

all the spring pins are depressed and locked. Then the

casting is placed on the positive points and a weight Is placed

on it, bearing only on the points directly over the positive

Fig. 1. The Fixture used in Finishing Both the Right-
and Left-hand Frames to the Desired Thiclcness

Figs- 2 and 3. Fixture used in Finishing One Side of One Side Frame only, One
Fixture of this Kind being used for Each Side Frame

by contributors, but it is to be hoped that, in time, interesting

articles describing various fixtures and appliances used in

connection with this machine, will be forthcoming. The ideas

imparted will be greatly appreciated by users who have ex-

perimented in many ways to obtain accurate work.

The writer having had numerous problems to deal with in

connection with this grinder, will endeavor to illustrate the

method used in machining work similar to the Ellis adding

typewriting machine.

According to Mr. Flanders, a disk grinder is used on one

side of the frames to obtain one flat side, flat enough for the

magnetic chuck to hold it properly. The writer fails to

see the advantage gained by this method. In the first place, it

is a difficult matter to obtain a flat surface by the above

method, and in the second place if it is not ground perfectly

true, by placing this finished side on the chuck, the casting

will spring when the current is applied, and when released

will assume its original position or nearly so.

The method used by the writer in machining the side frames

is illustrated in Figs. 1, 2, and 3. Figs. 1 and 2 are the fix-

tures used, both being placed on the magnetic chuck in the

manner shown in the illustration. The idea in so doing is to

obtain a frame finished on both sides at one setting or grind-

ing. Fig. 1 is called the sizing fixture and Figs. 2 and 3, the

fixture for grinding one side frame only, two fixtures being

used one for the left-hand side and the other for the right.

locations. The next move is to release each spring pin sepa-

rately and lock it. This is done to insure against springing

the work, which would surely occur if all the pins were re-

leased at once. The slots in the sides of the fixture in which

the two lugs of the casting rest, prevent the work from sliding

off.

The current is now turned on and this side is ground, about

0.025 inch being removed. Having ground this side, the

frame is placed in the sizing fixture, Fig. 1 with the finished

side down, and located by the pins shown. Then another

casting is placed in the other fixture in the manner previously

explained. The wheel is now brought as far as the circle

shown in the sketch, or as far as the lugs will permit, and

the piece finished on this side, at the same time that the

one side is finished in the other fixture. A small piece of

casting (coppered) is placed on the finishing fixture for a

gage, to show when the proper thickness is reached. As the

wheel wears slightly, the operator can feed down to the previ-

ous setting without danger of cutting away too much ma-

terial; then as soon as the wheel starts to cut the copper

from the gage, he will know the proper size has been ob-

tained.

The above method of machining flat surfaces has proved

so successful, that in numerous cases, the patterns have been

changed to allow less stock for finishing, and the grinder used

in the place of the milling machine. In grinding, less stock
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is removed, and there is consequently less liability to distort

the casting, while in milling, a sufficient amount must be left

on the casting to insure the tools standing up, and to allow

them to get under the scale properly.

The matter of selecting proper wheels is a difficult one.

Some are too hard, some too soft—so soft in fact that they

wear out very soon—while others are so hard that they load

up quickly and heat the work rapidly. The writer has found

that when a wheel is too hard and glazes, better progress will

be made by recessing or undercutting it so as to leave a

cutting surface of about % inch, and It will not require re-

dressing so often.

The writer would like to hear how other users of the ver-

tical grinding machine are solving problems in accurate ma-

chine w^ork of this character. A. C. Lindholm

New Haven, Conn.

METHOD OF MAKING DUPLICATE SKETCHES
The drafting department is very often called upon to make

a pencil sketch of special work for a rush job, and is expected

to have it completed in the shortest possible time. In many
cases, these sketches are for work that is to be done outside

of the factory, or are for the use of the sales department at

some agency—sometimes several hundred miles away.

As everyone knows, mistakes are easily made in mechanical

work as in everything else, and someone is expected to bear

the blame. The drafting or designing department will, in

nine cases out of ten, be the department which will receive,

sooner or later, the credit for the mistake, and consequently,

should h^ive some means for keeping accurate records of

rough sketches, data, etc., as well as for tracings and blue-

prints.

The writer has devised a system of sketch sheets for this

purpose. By means of these sheets accurate duplicates of the

be made in this manner. Where it is not desirable to make
blueprints, or where no means are at hand for doing so, this

method will usually be found very useful.

In tracing over an old drawing, where changes are to be

made, bond paper is also recommended. To do this, a sketch

sheet is placed on the board, then a sheet of carbon paper is

placed over it, next to the blueprint to be changed, and lastly

another sheet of bond paper as shown in Fig. 2; this will give

two copies of the changes made. P. B. Hays
Indianapolis, Ind.

A FEW SUGGESTIONS TO DRAFTSMEN
Although it may seem to be too simple a matter to write

about, it is, within the writer's observation, a fact that few
draftsmen tack tracing cloth to a drawing-board according to

Fig. 1. A Convenient Lifter
for Small Tacks

Fig. 2, Drawing to
be reproduced

Fig. 3. Method of Du-
plicating Drawing

any logical method. If the following procedure is adopted,

the cloth may easily and quickly be placed, without wrinkling.

Put the first tack in the middle of the top margin of the

cloth. Then smooth the cloth w-ith the palm of the hand
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Fig. 1. Sheet used in Making Duplicate Sketches, Size 18 by 12 inches

original sketch are kept, and may be filed away for future ref-

erence. They consist of sheets of a cheap grade of bond paper,

cut to the size most adaptable to the work of the factory using

them, and are printed and lined as shown in Fig. 1. Tliese
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Fig. 2. Method of Making Duplicates of a Blueprint where Changes
are to be made

sheets can be placed on the drawing board with carbon paper

placed between them, so that each sheet will be an accurate

record of the original drawing. As many as four copies may

downward to the middle of its bottom margin, and fasten it

there with a tack. This makes the cloth taut vertically

through the middle. Now, smooth out from the center to the

middle of one of the side margins, fasten with a tack at this

point, and repeat for the other side. The cloth is now tacked

at the middle of each of its edges. Finally, smooth out the

cloth from the center to each corner and tack there. In

this procedure the cloth is always smoothed from the center

outward; consequently no wrinkle or fullness is left.

Thumb-tacks are objectionable on account of their inter-

ference with the T-square and triangle. It is a good plan to

use, instead of these, plain cut tacks of the smallest size

obtainable. These may be driven into the drawing-board with

a small tack hammer kept for the purpose. If the cloth is

stretched on the drawing-board according to the foregoing

directions, as many additional cut tacks may be used as the

size of the drawing warrants and no difficulty will be found

in working over them with a T-square. Having once fas-

tened the sheet, it will be unnecessary to remove it until the
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drawing is finished. It tlie cloth should swell in damp
weather, it will, when dry, return to its register with the

paper drawing, because the cut tacks make a very secure fas-

tening—vastly better than the thumb-tacks. For removing

the tacks, a tool similar to that shown in Fig. 1 may be used.

This is a tenpenny nail with its end hammered to a chisel

point and shaped as shown.

Tt IS a poor plan to trim drawings made on tracing cloth

'with shears or a knife. It is difficult to follow a straight

Tline with shears, and a knife, if used with a straightedge, is

-likely to cut either it or the drawing-board. Take a large

Earning needle (which may, if desired, be furnished with a

wooden handle into which the eye end of the needle is in-

serted) and run the point of it along the line upon which

the tracing is to be trimmed, guiding it with the T-square

edge. This will cut the cloth on a nice, straight edge, and

will not mar the drawing-board if Manilla paper separates it

from the cloth.

I have found the following described device to be of great

convenience in making drawings in which small details are

repeated. An illustration will best serve to explain it. It is

desired to make the drawing of a gate valve, such as is shown

in Fig. 2, a number of times. It is first drawn upon a small

piece of tracing cloth and a number of points, such as cor-

ners, circle centers, etc., are marked with a prick point as

indicated, these points being selected so as to enable one to

repeat the drawing by their aid. This "jig" is laid upon that

part of the drawing which it is desired to repeat and holes

pricked through at the marked points. Fig. 3 shows the re-

sults from which it is easy, to duplicate Fig. 2. By using such

a jig, repeated details may be omitted from the pencil draw-

ing, the points being pricked on the tracing and the drawing

inked in without penciling. Julian C. Smallwood

Syracuse, N. Y.

LAYING OUT BLANKING DIES TO SAVE METAL
In the October number of Machinery there was an article

describing a die with an automatic stop for blanking washers,

where the holes in the metal strips shown in the illustration

appear to have been laid out at an angle of 4.5 degrees. This

the writer considers a waste of stock, and although he is not

criticising the stop or other parts of the design, he would

like to draw the reader's attention to the correct way of laying

out blanking dies for washers or work of a similar character.

Fig. 1 shows a strip of metal in which the holes have been

laid out at an angle of 45 degrees, while Fig. 2 shows another

oooooo
-1.^-

Machttiehl. -V. T.

out at an angle of 45 and 30 degrees respectively. WTien the

die is laid out at an angle of 45 degrees, and the strip is as

shown in Fig. 1, the number of square Inches of material re-

quired to make 1000 washers would be 4 9/32 X 1% X 1000 ~
24 =289.87 square inches. When the blanking die is laid out

at an angle of 30 degrees, and the strip is as shown in Fig.

2, the number of square Inches required for 1000 washers

w ould be 4 9/32 X 1 15/32 X lOOO ^ 24 = 261.71 square inches.

Then the amount of metal saved by laying out the die at an

angle of 30 degrees instead of 45 would be 289.87 — 261.71 =
28.16 square inches. This, as can be seen, is a considerable

saving of metal, and where a large number of blanks is re-

quired the saving would, of course, be more noticeable.

By way of further explanation the writer will say that the

holes in all classes of dies for cutting any size or any amount

Fig. 1. Condition of the Metal Strip after Blanldng in a Die laid out
at an Angle of 45 Degrees

strip of metal in which holes of the same diameter as shown

in Fig. 1 are laid out at an angle of 30 degrees. By compar-

ing these two strips of metal it can be seen that in Fig. 1 twen-

ty-four washers can be cut from a strip which is 4 9/32 inches

long by 1% inch wide; while the strip shown in Fig. 2, which

is 4 9/32 inches long by 1 15/32 inch wide, will give twenty-

three washers, and also two half washers. In reality the lat-

ter strip would give twenty-four washers, as the usual strip

of metal is considerably longer than that shown, and, of

course, in a long strip no half washers would be cut, except

at each end.

To more clearly Illustrate the difference in the two methods

of laying out a die, we will calculate the area of the two

strips, and see the amount of saving in stock which would

be gained in making 1000 washers when the dies were laid

^^-^-30^^,
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Fig. 2. Condition of tbe Metal Strip after Blanlnng in n Die laid
out at an Angle of 30 Degrees

of round blanks at one time, should be laid out at an angle

of 30 degrees with each other in order to get the greatest

number of blanks from the least amount of metal. Of course,

in all cases it is necessary that the narrow bridge between

each hole should be equal to the thickness of the metal; and
that the distance from the center of one hole to the center

of the other be equal to the diameter of the hole plus the

width of the bridge of metal between the holes.

Waterbury, Conn. Chas. Doescuer

HOMEMADE AUTOMOBILE MAKING
Automobile building is not confined alone to the regular

manufacturers but the craze has taken hold of a number of

individuals—machinists and others—who have worked in an
automobile factory and who all think they have a fair knowl-

edge of how to build an automobile. The majority of them
have not ihe wherewithal to purchase an automobile, so the

only thing left for them to do is to make a few patterns, get

a few castings, spend a few evenings on the machining of

these castings, do a little wood-working, and after the expen-

diture of a few dollars they have the machine under way.

A man may be a high-grade machinist and toolmaker and
may have spent years in the toolroom of an automobile fac-

tory, and thoroughly undei'stand the construction of patterns

and the molding of them; nevertheless these qualifications do

not make him competent to undertake the building of an au-

tomobile. Again we have the so-called "handy man" who after

operating a cylinder-boring machine or an automatic screw

machine, etc., in an automobile factory, thinks that he has

experience enough to start building an automobile for him-

self, incorporating in his construction improvements which

will open the eyes of the "regulars."

The writer, who put in about five years in the pattern and

foundry departments of a large automobile factory in Detroit,

and also has devoted several evenings a week to "charity"

pattern making, on parts for homemade automobiles, feels that

his experience warrants him to give a bit of advice to those

contemplating making a homemade automobile. Go ahead,

provided, however, that you have the patience, time, tools and

"money to burn" and that reverses and disappointments land

on you, as water on a duck's back.

The design and proportions of the cylinder are very im-

portant, and if you wish to copy another standard make of

cylinder, this is well and good. Next comes the pattern and

core-boxes for the cylinder, and these must be correct. By
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"correct" the writer does not mean that the pattern and core-

boxes should have a high-grade piano finish. They must be

practical for the molding and core-making; and the placing

of the cores in the mold is also an important point. The mak-
ing of the pattern for an automobile engine cylinder, and the

successful casting of it require the services of a first-class me-

chanic, so do not expect the foundry to turn out a good cylin-

der casting from inferior patterns and core boxes; you are

very fortunate if the foundry proprietor accepts the job of

casting your cylinders at all.

The writer thinks he is correct in saying that no foundry-

man who has had any previous experience in automobile en-

gine work will accept a job of this kind unless business is

slack or a special price is made which will warrant him to

take chances on turning out a perfect cylinder casting, so that

his profits will more than cover the casting losses. Some
readers may say: "If the foundry foreman understands his

trade, he should know how to make a perfect cylinder." The
very fact that he does understand his business Is the reason

why he will not accept gas engine cylinder work, unless the

customer is willing to guarantee against any financial losses.

The writer knows of two firms in Milwaukee who will not

accept gas engine cylinder work (automobile cylinders) at

any price. Five machinists, friends of the writer's, are build-

ing automobile engines and he has personally followed up the

work on the cylinders. The first man received and partially

machined six cylinders before getting even a fair one. Tlie

second man received seven cylinders and the third, eleven cyl-

inders. This latter man got a good cylinder after waiting

and working seven weeks. This should be a lesson to any

young or inexperienced mechanic who attempts building an au-

tomobile, ana the writer wiil conclude by saying not to at-

tempt building an automobile unless you purchase the machine

parts, and are willing to spend time, patience and money in as-

sembling. EXPERIKNCi:

COLLARS FOR SMALL MACHINE WORK
The collars shown in the accompanying illustration will be

found very useful for small machinery. They are made from

cold-rolled steel in an automatic screw machine where they

can be finished complete except for the drilling of the hole

for the set-screw. Of course, this hole could also be drilled

3-~^3-{rD Gii>
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Stop and Adjusting Collars for SmaU Machine Work

by means of a cross-drilling attachment, but it would be

necessary to tap the hole for the set-screw elsewhere, so that

very little would be gained by drilling the hole in the screw

machine. The collars A, B, C and D are used to retain

movable parts and are fastened to the ' shafts by the set-

screws shown, the shafts having small flats filed on them.

Sometimes flats are not provided on shafts for the set-

screws, but this is not good practice. The collars E, F, G and
H are what are commonly called stop collars. These are

used for limiting the movement of shafts, such as a belt

shifter, etc.

These collars are of simple design and can be made much
cheaper in the automatic screw machine than by making them
of cast iron as is sometimes the custom.

Buffalo, N. Y. Lawrence H. Georgeb

RECESSING TOOL-HOLDER FOR SCREW
MACHINES

The accompanying illustration shows a recessing tool-holder

for screw machines which is of very simple design and can

be cheaply made. Fig. 1 shows end and side views of this

recessing tool-holder. The shank is made to fit the hole in

the turret, and is of machine steel, casehardened. A detailed

view of this shank is shown at A in Fig. 2, and a detail of

the cai) or cover at B. Two lugs C and D. shown in detail

in Fig. 3, are fastened onto the head B with screws; one
lug holds the screw o, which acts as a stop, and the other

Fig. 1. A Recessing Tool-holder of Simple Design for Screw Machines

holds the handle E. A detail of the recessing tool and the
tool holder are shown at G and F in Fig. 3. The recessing
tool G is held in the tool-holder F by the screw^ 6. A spiral

spring shown in Fig. 1 bears against the shoulder c of the
tool-holder, keeping it out against the cap B, as shown.
For hand screw machines this tool is operated as follows:

ilIiVi'JuF—
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Fig. 2. Detail Views of the Shank and Cap

The recessing tool G. which is concentric with the hole in

the work, is advanced in the hole the desired distance; then
the handle C is depressed, being stopped by the screw A
when the desired depth is reached. The turret can then

be advanced horizontally until the desired amount of recessing

is completed.

Fig. 3. Detail Views of the Brackets, Handle. Tool-holder and
Recessing Tool

For automatic screw machines the parts C, D and E are

removed, and a cam block is attached to the cross-slide tool-

holder. This cam overlaps the tool-holder and is in such a
position that it presses against the end d of the recessing

tool-holder F. The cam held on the circular toolpost is made
of the shape that it is desired to produce in the work.
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One advantage of this tool is that the rise on the cross-slide

cam equals the distance that the tool is to be moved, thus

avoiding the calculations which are necessary when a swing

tool is used for recessing Jethaet
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Fifif. 1. Blade tor Inserted-tooth Milling
Cutter

MAKING BLADES FOR INSBRTED-TOOTH
MILLING CUTTERS

The making of the blade shown in Fig. 1 was at one time

considered a difficult proposition. These blades were made

from "Intra" steel, and it was necessary to reduce the part A
so that it would fit in the slots cut in the milling-cutter body.

The limits on the
thicliness were from

0.122 to 0.124 inch.

The blades were at

first ground in a suit-

able fixture on a ma-

chine of the swinging-

arm type, and as the

pieces varied some-

w h a t in thickness,

heavier cuts were required to be taken on some of the pieces,

so that these varied considerably from the others, on which
light cuts were taken. This method was discarded and the

following method was adopted. A special fixture which had

been used for another purpose was fastened to a Lincoln

miller, as shown in

Fig. 2. This fixture

consisted of a casting

carrying a w o r m -

wheel and chuck, and

a shaft with a worm
and pulley attached

to it. Tlie pieces to

be milled were held

in this chuck by set-

screws as shown at A
in the illustration.

The chuck was driven

by a pulley through

a worm and worm-

wheel, the pulley be-

ing driven directly

from the 1%-inch

countershaft. This ar-

rangement gave the

desired feed. The ra-

tio of the worm and

worm-wheel was 1 to

40.

This fixture rotated

slowly enough, so that

the operator could
keep filling it up and

removing the blades

as they were milled. The milling was done by straddle mills

of the ordinary type. This method was found to be very effi-

cient and none of the blades varied more than 0.0005 inch in

thickness. Don.\ld A. Hampson
Middletown, N. Y.

Fig, 2. Lincoln Miller equipped with Special
Device for Milling the Blades

DRILLING HOLES IN DIFFICULT POSITIONS

It frequently happens, especially in repair work, that a hole

has to be drilled in a piece which breaks through, or in other

words, is not supported at all points of its circumference. An
example of this is shown in Fig. 1 where it is necessary to

drill a hole for a %-inch screw in a rib % inch wide. Tlie

difficulty is very easily overcome by clamping two strips A, as

shown, on each side of the web; the strips help to support the

drill and guide it true.

Another example somewhat similar to that shown in Fig. 1,

but where the hole cnly breaks through on one side of the

piece, is shown in Fig. 2. Here one strip A is clamped on the

side of the work, and the hole C can then easily be drilled.

An example differing slightly from those just described is

shown in Fig. 3. Here it is necessary to countersink screw

holes M in a. cover which is to fit over a chamber, the inside

of which is indicated by the dotted lines J. It can easily be

seen that to make these countersunk holes with an ordinary

countersink which is not supported would be a difficult prop-

osition, as, having no support, the countersink would run to

O

Fig 1 Fig 2
'

Machinern. S. V.

Fig. 1. Method of Drilling a Hole
which breaks through on Both Sides

Fig. 2. Method of Drilling a Hole
v?hich breaks through on One Side

the outside. To overcome this difficulty two strips A are held

on the sides of the cover by a clamp as shown, so that the holes

can be countersunk without any further trouble. When the

screws are put in place, of course, they will project over the

edge of the cover, but they can be easily filed off flush which
will make a neat enough job for some purposes.

When it is necessary to make an elongated hole in a piece

of work, as shown in Fig. 4, the usual method is to drill two
holes the required distance apart and then chip or file out the

intervening web. Now when the distance L is one-third

greater than the distance K, or the diameter of the drill re-
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Fig. 3. Countersinking a Hole which
breaks through on One Side

Fig. 4. Drilling Two Holes
which run into Each Other

quired, some means will have to be provided for drilling the

second hole. To accomplish this, the hole F is first drilled

and two small notches, E, are filed in it as shown. Then a

piece of stock which is a tight fit is driven into the hole F
and riveted over, so that the riveted portion of the stock will

form small projections which fit into the notches E and pre-

vent the plug from turning. After this is done the hole G

m)
-n-

STRAP
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Fig. 6
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Fig. 5. Drilling Three Holes in the
Same Manner as in Fig. 4

Fig. 6. Drilling a Hole which
starts on a Radius

can easily be drilled and the plug removed, so that it is only

necessary to cut away the small ribs to complete the elongated

hole D.

Fig. 5 shows another example, which is similar to that

shown in Fig. 4, except that the slot is to be twice as long

as the diameter of the drill. To accomplish this, the two holes

I are first drilled and then plugged as was mentioned regard-
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ing Fig. 4. It is then an easy matter to drill the hole H. which
leaves very little material to be filed or chiselled out to com-
plete the slot.

Every machinist who has had much experience with drilling

holes in cast iron knows that blow holes are frequently en-

countered. The writer had an experience like this at one
time and overcame it in the following manner. All the chips

which had been collected in the hole from drilling were re-

moved and some of the hardest babbitt he could find was melt-

ed and poured into the hole, so that the blow hole in the cast-

ing was completely filled. The drill was again run in and the

hole completed with satisfactory results.

An example of a very difficult job is shown in Fig. 6.

Here it is necessary to drill a hole where the point of the

drill starts on a radius, so that it is practically impossible to

keep the drill in a perpendicular direction. There are two or

three methods by which this could be done, one of them being,

to chip a flat surface in the work so that the drill point could

get a good start; by using a small drill it would then be possi-

ble to make the larger drill follow the hole previously made.

Another example, which is shown in Fig. 6, is to clamp a

strap onto the work which has a hole A of the required diam-

eter in it, and drill through it. The strap is packed up on its

outer extremity by a small plug B, so that it will be held per-

fectly parallel. By using the hole in this strap as a guide,

the hole in the work can be easily drilled. Of course it will

be necessary to start the drill very slowly.

Newark, N. J. H. E. Wood

DEVICE FOR REMOVING AND REPLACING THE
DIVIDING HEAD OF A MILLING MACHINE
To those who have occasion to use a universal milling

machine often, the frequent changing of the dividing head

is usually a difficult task, owing to its weight and also to the

delicacy of its mechanism which may very easily be seriously

damaged by a fall. On the larger size of milling machine it

requires two men to successfully handle the dividing head. To
eliminate this extra labor and risk of a disastrous fall, the

in 1 1 I iii[ &

WP^f^-

1 DIAMETER

Machitft-ry. .V. T

A Simple Device for Removing and Replacing the Dividing Head of a
Milling Machine

attachment shown in the accompanying illustration was made,
and was found to be very efficient.

This attachment is composed mainly of a rod and two
brackets. Attached to the rear of the machine by two 3/8
by 1-inch countersunk-head screws which are tapped into

the column is a bracket B made from 5/16 by 2-inch mild
steel. A lug C is also tapped into the base of the machine,
this lug being a piece of 1/2 by 2-inch mild steel, with one
end turned down to 1/2 inch diameter and threaded 3/4 inch
long. Holes 1 1/64 inch diameter are drilled in the brackets B

and C. in which is inserted a crane bar A made from 1-inch

diameter cold-rolled steel, bent to the form shown.
In one end of this crane bar A, a 1/4-inch hole Is drilled

for the pin D. This pin prevents the dividing head from
slipping off the bar when it Is being removed or replaced.

The dotted lines in the illustration show the position of the
crane bar when removing the head and placing it on the ma-
chine table. In operation the milling machine table is low-

ered or raised until the hole in the dividing head coincides
with the crane bar. The head is then slipped on the end of

the bar and the table moved over until the head is safely on
the frame, when the pin D is inserted. The table is then low-

ered until the crane is free to move around to the position

shown by the full lines. CoBW^.^- Lamoreaux
Aurora, 111.
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MAKING A LARGE STUD ON THE NO. 00 B. & S.
AUTOMATIC SCREW MACHINE

A small factory desired to manufacture the brass stud
shown in the accompanying illustration. Their screw machine
department consisted of three No. 00 B. & S. automatic screw
machines, two be-

ing old and one

new. This stud, it

will be noticed, is

made of %-inch

round stock and is

turned to a length

of 114 inch. Both

of these dimen-

sions were beyond
the limit of the

old machines, but

the new machine
took a 5-inch lead

cam instead of 4% view showing Application of Circular Tools used
inches. This al- '"^ making Large Stud

lowed us to turn the long portion. The new machine also can

be geared to make a piece as low as ninety-one seconds. The
%-inch stock was handled by boring out an ordinary feed

tube to clear the stock and soldering the teed finger in the

end of it. The maximum distance between the turret and
the end of the spindle on the old-style machine is 2% Inches.

This has been increased to 3 inches on the new machine,
which allows more room for box-tools, etc., on long pieces.

In the illustration, A is the cut-off tool and B the form tool.

The corner of this latter tool is rounded off as shown at C,

which leaves a smooth finish where the box-tool and the form
tool meet.

The order of operations for this piece are as follows:

Order of Operations Revolutions Hundredths
Feed stock to stop 41 3

Revolve turret 41 3
Center, 0.040-inch throw, at 0.001-inch

feed 41 3
Revolve turret 41 3
Drill, 0.510-inch throw, at 0.001-inch feed 510 37
Revolve turret 41 3
Ream, 0.510-inch throw, at 0.005-inch

feed 102 8
(Form, 0.100-inch throw, at 0.001-Inch
feed) (102) (8)

Revolve turret 41 3
Box-tool (roughing), 1.250-inch throw, at

0.008-inch feed 156 12
Revolve turret 41 3
Box-tool (finishing), 1.250-inch throw,

at 0,00606-inch feed 206 15
Cut-off, 0.208-inch throw, at 0.002-inch

feed 104 8
(Revolve turret) (41) (3)

Total number of revolutions for
one piece 1365 100

This lay-out, using a spindle speed of 2048 revolutions per
minute, gives a gross production of nine hundred pieces in

ten hours, or forty seconds for one piece. I might mention
here that the gears on the new-style No. 00 B. & S. machine
for pieces made in less than thirty seconds are compound,
the same as on the No. 2 B. & S. machine. The gears for the
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above job are 20 teeth on driver, 30 teeth first gear on stud,

40 teeth second gear on stud, and 60 teeth gear on worm
shaft.

The maximum surface speed of the stock on this job is

zOl feet per minute, and the maximum surface speed while

drilling and reaming is 33 feet per minute. A faster speed

could have been used for these two operations, but we save

time by forming while drilling. This would not be possible

with a faster speed. The form tool is used to finish the

shoulder to the exact length.

It is possible to make long pieces on the old machine by
box-tooling, etc., close to the spindle, then feeding out and
forming, but the pieces will not be accurate because two
diameters have been turned at different chuckings.

Ajax

IMPROVED ANGLE-PLATE FOR LATHE WORK
It is not an unusual occurrence in the use of the ordinary

type of angle-plate in the lathe to have the corners strike the

ways of the lathe when pieces of large or irregular shape

.l:'j.-''i»erl/,.Y.y.

Fig. 1. Improved Angle-plate for Lathe Work

are strapped to it. This trouble may be obviated by the use

of an angle-plate of the shape shown in Fig. 1. The advan-

tages obtained by this angle-plate are as follows: The work

can be strapped to the plate before the plate is fastened to

the faceplate of the lathe. This will be found very convenient

when work of difficult or irregular shapes is to be machined.

Having the angle-plate made in this manner balances the

faceplate and thus obviates the necessity of strapping balance

weights to it. It is also a very convenient plate for bench

work, as it has all its surfaces flnished and square with each

other, which makes it very useful in laying out work. At A
and B in Fig. 2 is shown the advantage of this plate over the

ordinary type of angle-plate. At A is shown the new plate,

and the face on which the work is to be held is five inches

from the center so that the extreme corner of the angle-plate

clears the ways of the lathe. At B in Fig. 2 Is shown the

CUTTING RACKS IN A LATHE
In small jobbing shops it is sometimes necessary to do work

which is quite a problem on account of the meager equipment.
This was the case with six racks which we had to cut. These
were made from 1/2-inch square brass 6 inches long. The
teeth were to be cut to within 1 inch of each end, making the

total length of cutting 4 inches. The diametral pitch was 28

so that the circular pitch was 0.1122 inch, the depth of the

teeth was 0.077 inch, and the thickness of the cutting tool

at the point 0.037-5 inch. To cut the teeth in the rack the six

pieces of brass were soldered together to form a unit. This
made a block 6 by 3 by 1/2 inch.

The only two machines available to perform the job on were

a 9- and a 13 inch Barnes lathe. So the faceplate of the smaller

lathe was bolted onto the top face of the tool-slide of the

larger lathe, as shown in the accompanying illustration. This

was accompilshed by putting a bar through the slot in the

toolpost slide, and then strapping the faceplate onto the slide,

by two clamping bolts as shown. The racks were fastened

onto the faceplate by means of two clamps.

The bar which was used to hold the cutter was made of a

piece of 1 1/4-inch shafting with a 3/8-inch hole near the

center to hold the cutter, which was fastened by a headless

set-screw. The cutter was made from a piece of 3/S-inch drill

rod, turned up as close to the bar as possible. It was turned

CROSS-SUDE
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^FACEPLATE OF 9 LATHE

^ BAR THROUOH TOOLPOST SLOT

Vachiiii-rij.S.Y.

Method used in Cutting Rack iu 13-lnch Bamea Lathe

to an included angle of 29 degrees and made 0.037.5 inch wide

at the point. The extending of the cutter from the bar to

give the correct depth of cut also provided for relief.

The lead-screw of the lathe had a lead of 1/8 Inch, so that

by using a 20-tooth gear on it, and moving it 18 teeth for each

18

spacing, the saddle was moved — of 0.125, which is 0.1125 inch,

20

thus giving an error for each tooth of 0.0003 inch

which was close enough for the job.

After the racks were cut they were detached by heat-

ing them to melt the solder, when they were found to

be all that could be desired. J.\ck Finlay

Hartford, Conn.

Fig. 2. Sho^ng Advantage of the Angle-plate shown in Fig. 1, over
the Ordinary Type of Angle-piate

angle-plate of the ordinary type on the faceplate, and it is

seen that for the angle-plate to clear the ways of the lathe,

the maximum distance which it can be set from the center is

only one inch. This shows clearly the advantage of this plate

for lathe w-ork. It should be noted that the bottom of this

angle-iJlate should be made thicker than the ordinary type so

as to secure proper rigidity. C. R. Bartox
Elizabeth, N. J.

ABUSE OF THE THREE-JAW UNIVERSAL
CHUCK

The three-jaw universal chuck properly fitted to a

lathe spindle is one of the most economical appliances

in the machine shop. "Yes, if it's new," some will say

when they have read thus far. The makers of these

chucks do not make an extension for the handle of

the wrench about 12 inches or so long or one would be in-

cluded when you purchase a chuck. The scroll is made to

stand so much pressure and no more, and at the same time re-

tain its accuracy. What good is a chuck of this kind if it is

not accurate within a certain degree? Usually a shop has a

chuck for a little while that will pass, but when a "fat head"

comes along who doesn't care and, having it in charge for a

period of "one job," puts a pipe on it for a larger leverage,
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he strains the chuck at that point. If the job requires so

much of a hold that it necessitates the aid of a pipe, that job

requires a larger chuck. It the foremen of the shops would

forbid the use of pipes on all universal chucks installed, they

would be more in demand. They are made to run true and

will if properly cared for. John Homewood

Chicago, 111.

A MULTIPLE MILLING FIXTURE
Castings similar to the one shown in Fig. 1 are used on al-

most all classes of machine work. The one shown here is

the tail-end lead-screw support for a 14 inch engine lathe. The

face marked / on this casting is required to be finished, and

to do this the multiple fixture shown in Fig. 2 was designed.

After four castings aie set in the fixture and the cutters

have been set to the master-plate M, the machine is started,

and after finishing the first casting the table is moved across

the intervening space between it and the next by hand. Then

the feed is again thrown in and the second casting completed.

While the second casting is being completed, the first one can

be taken out and replaced and when the fourth casting is fin-

ished the table is lowered and run back. Then while finishing

the first casting, the fourth one can be taken out and replaced,

thus making the operation practically a continuous one. On

an average, about eleven minutes is required to finish four of

these castings. Wii.i.ia.m H. Voiki:!,!.

Cincinnati, Ohio.
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Figf. 1 Casting to be milled

From a study of Fig. 1, it can be seen that this piece is very

difficult to hold, as it has no bosses, lugs or cored holes by

which to clamp it, thus making it a very awkward proposition.

On the work of this description it is also necessary

to provide means so that the work can be set quickly

and accurately, and also held so that it can withstand

the cut especially at the start.

The fixture A, shown in Fig. 2, is of very simple

design and is made of cast iron. The bosses B and C

are cast integral with it. The bosses B have V-

grooves cut in them, in which the spherical part of

the castings rests. The bosses C are drilled to fit the

cup-shaped supports D, which are made from second

grade steel, the face being hardened, and the shank

being left soft. The faces of these supports are cut

out at an angle of 45 degrees, the upper half of the

face being partly cut away to clear the milling cut-

. ters. A hole for a taper pin a is drilled, partly in the

bosses C and partly in the stops or supports D to pre-

vent the supports D from turning, as it is obvious,

when tightening the clamping screw E. that a cer-

tain twisting movement will be given to the support

D. All the other parts of this fixture are clearly shown, so

that it will not be necessary to describe them further. It may
be well to mention, however, that a hardened tool-gage 31 is

clamped to the left end of this fixture for setting the milling

cutters.

A NOVEL SPRING WINDER
The accompanying illustration, Fig. 1, shows a cheap and

efficient spring winder for making spiral springs, which has

been in use by a large automobile concern for some time and

has proved to be very satisfactory.

The device consists of a casting having a flange D which

may be fastened to the work bench by a clamping bolt B
and two lugs C provided with V shaped slots in their narrow

ends to receive different sizes of mandrels. The two eye-bolts

B hold the mandrel in position; the holes in these eye bolts

should be of the same diameter as the size of the largest man-

drel that it is desired to use. The crank F has a triangular

Fig.l

Fig. 2

ttX3
.Vactinii'nj.X.y.

Fig. 1.

Fig. 2. Fixture used in Milling the Casting shown in Fig.

In operating this fixture the casting is set in the V-grooves

cut in the bosses B. and forced into the cup-shaped hole in

the stop D by screw E. While tightening this screw the cast-

ing should be held down with the hand to prevent it from ris-

ing. After this screw has been tightened the screw F is tight-

ened, which is located above the center and holds the casting

down on the cone-pointed pin O. Sufficient pressure is given

to all these screws so that their points are embedded in the

casting, and thus hold it very firmly. By forcing the boss of

the casting Into the stop or support D, it is centered and se-

curely held, preventing it from rising at the starting of cut.

Plan View of Spring Winder. Fig. 2. Arbor used for W^inding Conical
Springs. Fig. 3. Spacer used for Winding Conical Springs

hole of a size sufficient to take in the largest mandrel, and a

thumbscrew G to clamp it fast to the mandrel, also a bolt

with a wingnut H, the bolt having a hole in the end to re-

ceive the largest wire that is to be wound. The guide J for

the wire has a hole through its entire length of the same diam-

eter as the hole in the bolt H. The spacer

/ is made of a thickness equal to the great-

est pitch of spring that it is desired to wind.

The edge which presses against the arbor A
is beveled as shown, thus giving a guiding

surface from nothing to the full thickness

of the spacer at the center.

The guide / and the spacer / are both

mounted, as shown, on the bracket L, being

held in position by a bolt M with a wing-nut.

The hole for this bolt is elongated in L to al-

low adjustment of the guide and spacer for

different sized mandrels. A bolt with a

' wing-nut similar to the one at H is show-n at

E. the hole tor which is also elongated in L. This bolt pro-

vides means for securing the desired amount of tension on the

wire while winding.

In operation the wire is passed through the hole in the

bolt K and the hole in the guide .7, then bent around the arbor

A and inserted in the hole in the bolt H and there secured.

The spacer is then adjusted for the desired pitch by rotating

it on the pivot until the distance from the hole in J to the

guiding edge of the spacer is equal to the pitch wanted. J and

I are then adjusted so that the edge of the spacer just clears

the mandrel and it is then clamped fast. K is adjusted for

!/. .V. Y.
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the required tension and then it is only necessary to turn the
crank to get the desired spring.

Conical springs may also be wound with this device by
making a special mandrel as shown in Fig. 2 of the same taper
as the required springs. The small end of this tapered por-
tion should be next to the crank. To provide for the proper
contact of the spacer with the mandrel while winding conical
springs, the lower edge of the spacer is made radial from a
point at one side of the pivot, as shown in Fig. 3. The dis-
tance that this point is oft from the center should be equal to
one-half the difference between the large and small diameters
of the mandrel. The bracket L is slotted for the eye-bolts
sufficiently to allow the guide and spacer to be extended an
amount equal to the length of the conical spring desired. The
fixture here shown will wind a spring 2% inches long.

In operation for conical springs the bracket L is pulled out
2% inches, and the spacer adjusted so that its lower edge or
largest diameter comes in contact with the mandrel at the
small end. The bolt on which the spacer rotates is then ad-
justed so that the spacer may be rotated, the wire is placed
the same as for spiral springs and the crank turned with one
hand while the spacer is kept in contact with the mandrel
with the other, which is done by simply exerting a slight up-
ward pressure on the handle. C. G.

A USE FOR "CUP" GRINDING WHEELS
The accompanying illustration shows a novel method ot

grinding the fate of connecting-rods by means of a cup-wheel.
A is the connecting-rod, which is faced off on the flat side a,

and B is the grinding wheel, shown in section.

The fixture consists of a bed C with ways on which is

mounted the slide D provided with suitable gibs. The slide D
has an angle-iron E secured to it by screws as shown. Tlie
vertical face of the angle-iron is grooved to receive the slide F
which is held in by the plate G, screwed onto the vertical face
of the angle-iron. The slide is moved up and down by means
of an eccentric // which works in a recess / in the slide, and
is operated by a handle K. A crank is shown in position
ready to be ground, and is clamped in between the bottom of
the slide F and a plate L which is fastened below it to the
angle-iron E. Set-screws M act as stops on the unfinished

CONNECTING
ROD

Machiuert/.X. Y.

Fixture used in Grinding Connecting-rod with Cup-wheel

side of the connecting-rod and are adjusted as desired. A
screw and hand-wheel, which are not shown, serve to feed
the work to the cup-wheel. The connecting-rods after being
gi-ound are so hot that it is necessary to remove them from
the fixture with a pair of tongs. After being cooled a hole
is drilled in each end as shown, and they are then faced
off on the side opposite to a in the ordinary way.

C. D. K.

LOCATING PUNCHES IN THE PUNCH-HOLDER
The accompanying illustration shows a simple method of

locating round, piercing punches in the punch-holder, which
has proved very satisfactory to us since it has been in use.

The holes for the punches can be located, drilled and reamed
very quickly, and if reasonable care is taken in setting, the
work will be sufficiently accurate for ordinary conditions.
This method is used when punches are secured in the punch-
holder by set-screws.

Referring to the illustration, A is the punch-holder and B is

a holder made of cast iron, carefully machined top and bottom,
and bored to fit the shank ot the punch-holder, which is fas-

tened in it by the set-screw C, the punch-holder resting on
parallels. Z) is a locating button hardened and ground, hav-

ing a %-inch hole in the upper part and a 14-inch hole in the

lower part. The % inch hole should be ground straight and
true and with its axis at right angles to the bottom of the

button. H is a pilot made of tool steel hardened and ground,

with a Morse taper shank to fit the spindle of the drill press

and has a portion L which is made a good sliding fit in button

D. G is a plug made to fit snugly in the button D and has

a portion M, which is the same size as the body of the punch;
it is also made to fit snugly in the templet. These plugs are

made in a large variety of standard sizes and form a per-

A Simple Method of Locating Piercing Punches in the Punch-holder

manent part of the outfit. The reamer or end-mill K is made
with a Morse taper shank and is ground so that it will ream a

hole which shall be a drive fit for the shank of the punch.

To lay out the holes in the punch-holder for the punches,

proceed in the follo%ving manner: Lay out the various holes

from the templet which was used in laying out the die, and

drill holes 1/32 inch smaller in diameter than the shank of

the punch, to the depth that the punch is to be set in the

punch-holder. Then the small hole shown at F is drilled and

tapped for a 10 by 32 button-head machine screw. The first

punch hole is now reamed with the reamer K and the punch

is driven in place. The button D is then held in place with a

screw E over the next hole in the punch-holder, the plug O
placed in the button D, and with the templet in place on the

first punch, the button D is located for the second hole and

securely held in place by the screw E. The pilot H is now
piaced in the spindle I of the drill press and the punch-holder

located on the table, so that pilot H enters the button D. The
holder is then held in place by the C-clamps shown, the button

D removed by means of the bent screw-driver J, which is

made from 14 -inch round steel, the pilot H removed and the

reamer A' placed in the spindle .V of the drill press, when the

hole can be reamed to size; the same procedure is followed

for all the punches.

In using this method it is, of course, necessary to see that

the spindle of the drill press is carefully adjusted, and that the

table lines up properly with it. This same method could

also be used on the milling machine.

Aurora, 111. E. J. G. Phillips

UTILIZING OLD HACK-SAW BLADES
It may seem trifling to talk about saving a hack-saw blade,

but when a large number are used the cost soon mounts up;

and in some cases when we get into a tight corner, we like to
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make a hacksaw blade last as long as possible. It has im-

pressed the writer many times that there should be some way

to lengthen the life of the common hack-saw blade, so that

when the sharp cutting points are removed from the teeth it

will not have to be discarded. The teeth may sometimes ap-

pear to be in fairly good shape, but a trial of their cutting

properties will soon show that they have reached the end of

their usefulness. To illustrate my point, permit me to cite an

instance. One day while using a saw in just the condition

mentioned, and being without another at the time to take its

place, the thought came to my mind that it might be possible

for me to improve its cutting. The idea was this. I took the

saw to an emery wheel held it against the corner and ground

a number of coarse teeth along its length a little deeper than

the regular teeth, as shown in the accompanying illustration.

This seemed to give satisfactory results and bit into the metal

in fairly good style.

Another instance also comes to my mind of a makeshift

which I have practiced with a tempered hack-saw blade (the

Method of Increasing the Life of Haclt-saw- Blades

harder, the better). Break off the old saw or use a piece al-

ready broken off in service, and use this for a glass cutter.

For this purpose the corner should be ground off slightly and

to a knife edge. If this is done it will be found to cut glass

satisfactorily until it is dull, when it can be quickly sharp-

ened as before.

Another use to which I frequently put worn-out hack-saw

blades. Is for small washers. To do this anneal them by heat-

ing the ends to a cherry red and bury them in ashes. When
cool and soft, cut off the ends with a chisel, grind and file

around the hole and you have a small washer for many pur-

poses. Of course, this is not suggested as an economical way
to make washers, but as a trick to supply a want which is

sometimes urgent. C. S. Bourne

Lowell, Mass.

PRACTICAL METHOD OF DIMENSIONING
JIGS AND FIXTURES

As regards the article entitled "Improved Method of Di-

mensioning Jigs and Fixtures," by "Jig and Tool Designer,"

1- f?

-i.

HIGHEST FORGING HERE
Machitiery, .V. F.

Practical Method of Dinaenstoning Drawings for Jigs and Fixtures

which appeared in the October number of Machinery, it is

my opinion that Fig. 2 shows a more correct method of di-

mensioning than Fig. 1, but even that lacks many of the di-

mensions required by the toolmaker for spacing the holes ac-

curately.

By using the dimensions shown in the accompanying illus-

tration, the holes in this jig can be bored very accurately in

the lathe or on the milling machine, and can be easily checked

as to their relative distances from each other. I have

found by experience, and I think many toolmakers will agree

with me, that laying off accurate distances with the use of the

micrometer dial on the milling machine is almost an impos-

sibility, owing, no doubt, to the fact that the screw to which

the micrometer dial is attached soon becomes worn, and

therefore useless for setting the milling machine to very ac-

curate distances.

Let us assume that the holes for the bushing are to be

bored in the lathe, in which case they would be located by

buttons. With the dimensions given in the illustration, the

toolmaker can readily locate the hole D, while with the dimen-

sions given in Fig. 1, or the so-called "correct method," I fail

to see how a toolmaker could locate hole D, unless the cross

dimensions referred to above were given to him.

Again, suppose these bushing holes are to be bored on a

milling machine. In this case the toolmaker would first lay

them out to the dimensions given as closely as possible and

then drill the holes about 1/16 inch smaller than the finished

size, after which he would proceed to strap the fixture in an

upright position on the milling machine, and bore the hole C

to some convenient diameter. He then would bore the hole

B to the correct dimension, after which he would bore the

hole A. The next step would be to lower the milling machine

table and bore the hole D slightly smaller than the finished

size. By inserting plugs in all of the holes he would pro-

ceed to check up the hole D with a micrometer caliper or ver-

nier, and find its correct location, or relative position to the

other holes. When the exact center is found he would finish

bore the hole. The remaining holes would also be located and

bored in a similar manner. Edw. Merz

Buffalo, N. Y.

PREVENTING A PENCIL POINT FROM.
BREAKING

The accompanying illustration shows a simple way to pre-

vent, or lessen the chance of breaking the point of a pencil

when it falls. One end of the pencil is cut circular as shown

Jlavhintiru. ,V. r.

Simple Method of Preventing a Pencil Point from Breaking

to the size of the Internal diameter of a small piece of steel

tubing. A, about 3/4-inch long. The tubing is then forced into

the prepared end, making the pencil heavier at this end

than at the other. Naturally the heavy end hits the floor first,

thus eliminating the chance of breaking the point.

Manchester, England. W. Tiiompson-

THB PROCRASTINATOR
There lived a man with imagination.
Who planned to startle all creation.
Each day he talked us all near dead
And this" Is what the braggart said :

"When rm an old, discarded tool,

With naught to do but sit and fool.

When my dear friends have passed away,
.\nd auburn locks are streaked with gray,
I time will find and inclination
To start a wondrous cerebration.
You say : 'Hot air !'—but no one knows ;

Before I turn my stiffening toes
Towards the sky and die content,

I may, on blissful labor bent,

Dig up some truths ne'er heard before.

Invent and patent schemes galore.

The things I long have had in mind
You on the market then will find.

My gearless, beltless, shaftless drives,

Appfiances to save men's lives
;

Jly wbeelless, trameless, noiseless tools,

And cardless systems, Drains for fools.

Yes, III make them all look sick
When 1 find time to turn my trick :"

Thus raved he till the whistle blew
;

At home he dreamed that dreams come true ;

He boasted, w-aited. schemed and cussed ;

His thinking-box grew thick with rust.

He now is old. Vain, thoughts of fame !

And who, pray, can the duffer blame!
A scheme is N. G.. not worked out

;

It does not pay to simply shout.

To wait brings never fortune big;

The only recipe is—DIG.

Philadelphia, Pa. John S. Myers
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HOW AND WHY
A DEPARTMENT INTENDED TO CONTAIN CORRECT AN-

S'WERS TO PRACTICAL QUESTIONS OF
GENERAL INTEREST

Give details and name and address Tlie latter are for our o^rn convenience
and ^vill not be published.

"PITCHING THE PIVOTS" IN "WEIGH LEVERS
M. S. T.—What is the object of "pitching the pivots" in

large weigh scale levers?

A.—"Pitching the pivots" in a weigh lever is setting the
load pivot so that its edge will be slightly above the other
two pivots. The object is to overcome the effect of deflection of

the lever so that when the scale is fully loaded the pivot edges
will be in line. Sometimes additional allowance is made for

wear so that the pivots may be sharpened without drawing
them out of line. Too much pitch makes the balance un-

stable, and difficulty will be found in setting the poise at a
point where the beam will remain horizontal, the tendency
being to indicate "up" or "down" weight.

MOUNTING BLUEPRINTS
J. B. & Co.—We would like some information concerning

the mounting of blueprints for use in a machine shop. At
present w-hen we have made the blueprints we mount them
on galvanized iron sheets, which we accomplish by the use
or pure white gum shellac varnish. When the prints are
thoroughly set to the face of the tins we clinch the edges of
the sheets over and give the prints a couple of coats of white
shellac varnish. We have a few objections to this method and
would ask if you could suggest something better. Our ob-
jections are: 1. The cost of the galvanized sheets. 2. The
trouble necessary to get the prints to adhere firmly. 3. The
inconvenience of making alterations on the prints. 4. The
difficulty in removing the blueprint when it is no longer of
use. 5. When we use the sheets a second time we find the
portion of the sheet lapped over on the first occasion, will
not stand further bending without breaking off and leaving
ragged edges.

A.—Strawboard of appropriate thickness is largely used for
mounting blueprints for use in the shop. Suggestions from
readers in reply to the above will be appreciated.

CUTTING AN ABNORMAL BEVEL GEAR
E. T. L.—I have a pair of bevel gears such as shown at A

and B in Pig. 1. The teeth are 2-inch circular pitch. Gear A
has 37 teeth and pinion B. 14 teeth. This gearing transmits
25 HP with the pinion running at about 400 R. P. ]M. I desire
to run another pinion, C. with gear A on a shaft set at an angle
of 79 degrees, as shown. The peculiarity of the case is that

14T- 2 CIRC. p.

37T-2CIRC. P.

Miicliuieri/. .V. r.

Fig. 1

the center line of the shaft on which pinion C is mounted,
does not pass through apex of gears A and B. but through a
new apex, 0„ 2 inches further out. Can such a pinion as be
cut? It is required to transmit 5 HP to B.

Answered by Ralph E. Flanders, Springfield, Vt.

A.— It is theoretically possible to cut the kind of a gear
shown at C in Fig. 1, if the teeth are generated on a bevel
gear planer, and if the center line of the pinion shaft is not
too far away from the apex of the gear. The conditions under
which such gears operate are shown in Fig. 2. At A and B on
the right of the engraving are shown the normal pitch cones
of the gear and of the normal pinion. At the left of the

engraving are shown the abnormal pitch cones of the gear and
of the abnormal pinion. It will be seen that large gear A has
two different pitch cones, one for the normal and the other for

the abnormal gear. Gears of involute form, or of the corre-

sponding form applied to bevel gearing, have this possibility of

changing the location of the pitch line without affecting the

running of the tooth. The difficulty in your case is that you
demand an extreme condition. It will be seen at the left of

Fig. 2 that the pitch line of pinion C at the small end of the

tooth is entirely inside the tooth, and so is entirely outside the

tooth of gear A. The chances are that for any ordinary width

.V(icfti'iicry..V. V.

Fig. 2

of face for gear C, the tops of the teeth would come to a sharp
edge before they reached the small end. Fig. 3 shows the

method of cutting these gears. With the normal gear, the

movement of the tool, the rolling of the blank, etc., all center

on point 0, where the tooth disappears, this point being lo-

cated on the center line of the blank at the apex of the pitch

cone. In the case of the abnormal gear, on the contrary, this

ABNORMAL GEAR

.V.lc'i/«iTl;. .V. V.

Fig 3

point 0, toward which the tool travels, is 2 inches away from

the apex 0, of the pitch cone of the abnormal gear.

Mr. Hugo Bilgram, 1233 Spring Garden St., Philadelpnia, Pa.,

has cut abnormal gears of this type on his bevel gear generat-

ing machine; in fact, he exhibited a set of such gears seven-

teen years ago at the World's Fair in Chicago. He would be

able to furnish you a pinion such as you desire, if it is a

possible thing to make it.

So far as the horsepower is concerned, any gear C which

could be cut at all, and have correct action, would transmit

5 H.P. if gear A is transmitting 25 H.P.

* * *

At the recent convention of the British Medical Association

an interesting paper was read on the subject of electric shocks.

It has been noted that deaths have occurred due to shocks

from 100-volt currents, while at other times a 1000 volt cir-

cuit has failed to kill. It was pointed out that aside from

voltage, the amperage and the character of the current,

whether direct or alternating, the duration of the shock, and

its point of application, must be considered. The resistance

of the skin has much to do with the matter, and the effect

on one individual may differ greatly from that on another.

The condition of the mind is also of importance, for a person

who is prepared to receive a shock is less liable to be affected

by it than one who receives it unexpectedly and accidentally.

* * *

It was stated by Mr. F. J. Kean in a paper read before the

Institute of Marine Engineers that as the result of extended

experiments with an 8% by 14-inch single cylinder oil engine,

running at 2.50 revolutions per minute, the following conclu-

sions had been drawn: Economy in oil consumption is greater

with moderately high compression than with a very low com-

pression before ignition; a very hot vaporizer is conducive to

greater economy than one only moderately hot; injecting

water with the oil vapor, damps down the total combustion

and, hence, lowers the economy.
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Comprising the description and illustration of new designs and improvements in American metal-working macliinery and

tools, published without expense to the manufacturer, and forming the most complete
record of new tool developments for the previous month

VAN NORMAN NO. 3 DUPLEX MILLING
MACHINE

Tlie Waltham Watch Tool Co., Springfield, Mass., has placed

on the market the No. 3 Van Norman duiilex millnig machine

shown in Fig. 1. The special feature emhodied in the construc-

tion of this machine that distinguishes it from other types of

milling machines, is the movable cutter head, which is mounted

on a ram or frame that may be adjusted in or out over the

table to adapt the cutter for use in either a vertical or hori-

zontal position, the cutter spindle being adjustable to any an-

gle from the horizontal to the vertical. Among the features

incorporated in the design of the No. 3 size which are not

found in the sizes formerly built, may be mentioned the single

pulley or constant speed drive with a change gear mechanism
for varying the spindle speeds, located in the ram; a geared

feeding mechanism; an improved box type of knee; and a solid

any one of a cone of gears ./, A' and L, which are keyed to-

gether, and mounted on the stud or shaft e.

The swinging frame Y. carrying the sliding tumbler gear /,

has at its upper end (see Fig. 3) a spring-pin mechanism to

locate it in the different positions, and also a lever Q to se-

curely lock and clamp it in place. An index lever R, oper-

ating through a pinion i\ that engages a rack on the sliding

forked piece r., locates the sliding gear I for suitable engage-

ment with cone gears ./, K and L. Loose clutch gears .1/ and

on shaft f mesh with the cone gears J and L. and one or the

other of these gears may be connected to shaft / by the clutch

N, the position of which is controlled by lever »S', Fig. 3. Thus

it will be seen that shafts h anu / revolve, while the studs c,

d and c are stationary and carry free-running gears. By
means of this mechanism twelve changes of spindle speeds,

varying from 15 to 276 revolutions per minute, may be ob-

tained, the speed changes being effected by operating the slld-

Fig. 1. Two Views of the Van Norman No. 3 Duplex Milling Machine

steel overhanging arm. with braces to give rigidity for either

vertical or horizontal cuts.

This machine is solidly constructed throughout and it has

ample power tor both spindle drive and feed mechanism. The

details of the drive and the spindle change gear mechanism

are seen in the sectional views, Figs. 2 and 3. The driving

pulley A, Fig. 2, is mounted on a splined shaft o, which is sup-

ported in a bracket B, attached to the side of the machine

column, as shown in Fig. 1. By means of a pair of bevel

gears C and D, the driving shaft is connected with shaft h

within the ram, on which is mounted the loose clutch gear E
and the combined sliding gear and clutch F, which is keyed to

the shaft. These gears engage with gears G and H, which are

keyed together and revolve on a stationary stud or shaft c,

and the drive is through gear E or F, depending on the posi-

tion of the latter, which is controlled by the lever P. Fig. 3. A
swinging frame or yoke Y, pivoted on shaft c, has a stud d

which carries a sliding gear 7 that is In mesh with the long

gear G. This tumbler gear / may be brought into mesh with

ing gears F and I and the clutch iV. All the gears are of steel,

and those within the ram run in an oil bath. A handwheel on

the end of shaft / may be used to facilitate bringing the gears

into mesh when making changes.

The cutter-head IV, which has a 90 degree angular adjust-

ment, pivots on the trunnion ring T. The head is securely

clamped on the face of the ram by three locking bolts which

move in circular T slots. A bevel gear V on the end of shaft

/. and a bevel gear V on the spindle, complete the drive con-

nection. The cutter spindle has the conical form of bearings,

and is made with a No. 13 B. & S. taper, to adapt it for holding

the large collet holder or reducing collets that are used in this

machine. The ram may be securely clamped to the column by

means of two binder levers, after the cutter spindle is located

in the most advantageous position for operation. This ram

has a 13-inch movement in and out over the column, and the

adjustment is effected by means of the crank shown near the

top of the column to the right in Fig. 1. The length of the

ram is 3.5 inches and the width 11 lA inches. The driving pul-
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ley is 12 inches in diameter, with a 414-inch face, and should

be run at a constant speed of 300 revolutions per minute.

The feed change mechanism gives sixteen changes of feed,

ranging from 7/16 inch to 13 inches feed of the table per min-

ute. The drive to the feed-box is by a chain which connects

with the main driving shaft. The table, which has a working

surface of 4.5 by 10 inches, has a longitudinal feed of 30 inches,

a transverse feed of 12 inches, and a vertical feed of 19 inches.

The knee also has a vertical movement of 19 inches. The

Fig,3 Machinery, .V. 1".

Figs. 2 and 3. Sectional Views showing tlie Spindle Speed-changing
Mechanism

countershaft furnished with the machine has pulleys 13 inches

in diameter and 4%-inch face, for forward and reverse speeds.

The swivel vise, also included in the equipment, lias jaws 7

inches wide, 1% inch deep, with a maximum opening of 4%
inches. The weight of this machine is approximately 4000

pounds.

The equipment regularly furnished consists of a draw-in

spindle for holding large taper-shank mill mounts or arbors;

one %-inch split collet; one reducing collet with No. 7 B. & S.

taper hole; one 2%-inch end-mill; one cutter arbor; one vise;

a set of wrenches and countershaft. There also can be fur-

nished extra, if desired, semi-universal or full universal cen-

ters and sub-head, and also a slotting attachment.

TAYLOR & FBNN RADIAL DRILLING
MACHINE

The radial drilling machine illustrated herewitli is a design

that has recently been added to the line of drilling machinery
built by the Taylor & Fenn Co., Hartford, Conn. This drill

press contains all of the principal features of the standard line

built by this company, with the addition of a greatly increased

capacity. By the adjustment of the head and the radial arm,

holes may be drilled in pieces that are too long or too heavy to

be conveniently handled on the company's other types of ma-
chines.

This drill press is designed for drilling holes up to % inch

in diameter, and by the application of drilling heads of differ-

ent types it can be made to cover a wide range of drilling re-

quirements. An automatic power feed, lever feed, high-speed

sensitive or tapping heads may be used on this machine, either

singly or in combination. The drilling head is mounted on

dovetailed ways on the arm along which it is adjusted by
means of a rack and pinion. A binder at the rear provides

means for clamping the head to the arm. The spindle is posi-

tively driven by a silent chain, and the gear box on the back
of the drilling head gives three spindle speed changes. The
arm is tubular in section, and has an exceptionaUy long bear-

ing on the column supported by a ball thrust collet. The table

is heavily ribbed and. in addition, is provided with a support

for the outer end that may be used when heavy work is

mounted on it. Both the arm and table may be clamped to

the column by the binder screws shown, the handles of which
are conveniently located.

This machine is driven by tight and loose pulleys at the rear

of the column and does not require a countershaft. The prin-

cipal dimensions are as follows: Length from the center of

the column to the end of the arm, 42% inches; maximum dis-

tance from the center of the spindle to the column, 36 inches,

and the minimum distance, 11 Inches; maximum distance from
the end of the spindle to the base, 48 inches, and the minimum
distance, 36 inches; maximum distance from the end of the

Radial Drilling Machine built by the Taylor & Fenn Co.

spindle to the table, 26 inches, and the minimum distance,

ZVi inches. The traverse of the spindle is 11 inches, and the

length of feed, 4% inches. The size of the table is 20 by 35

inches, while the base is 24 by 36 inches. The over-all height

of the machine with the spindle in its highest position is 79

inches. Tlie floor space required is 2 by 5 feet. The width of

the driving belt is 3 inches, and the speed of the driving pulley

310 revolutions per minute. The approximate net weight of

this machine is 1070 pounds.

GROVER BAR TRUCK
A moving truck or crowbar, equipped with wheels to ex-

pedite the moving of heavy parts around a shop or in other

places where heavy loads must constantly be handled, is shown

in the accompanying engraving. On the end of the bar there

is attached an enlarged head which furnishes a bearing for

two wheels that move independently of each other. In the
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nose of this head a conical point is inserted, as shown more

clearly in the enlarged view to the left, which gives the bar

a firm grip on the load. These trucks are sold in sets of three,

and in use two are placed under one end ot the load and the

other under the opposite end, thus giving a support at three

points. By bearing down on the levers or bars, the load is

raised from the floor and is supported on the three sets of

rolls or trucks, so that it can be easily moved in any desired

direction. It is said that these trucks are capable of handling

Moving Truck of the Bar Type

expeditiously pieces weighing three or four tons or under.

They are easily manipulated and can be used effectively by

any laborer. Even in modern plants equipped with traveling

cranes, they doubtless could be used to advantage by reliev-

ing the cranes of considerable work. These bar trucks are

manufactured by the Grover File Co., Nashua, X. H.

LODGE & SHIPLEY THREAD INDICATOR
The chasing dial or thread indicator, as most mechanics

know, is a lathe attachment for thread cutting, which permits

disengaging the half-nut at the end of each cut, running the

carriage back by hand and re-engaging the half-nut at the

proper point to "pick up" the thread, the tool following the

previous cut. Running the carriage back by hand not only

saves time, but also allows both countershaft driving pulleys

to be run forward, thus giving the lathe twice as many for-

ward speeds as would be obtained if one backing belt were

used. Because of the foregoing reasons, the Lodge & Shipley

machined, the whole attachment can be quickly removed. At-

tached to the front of the apron close to the thread indicator,

there is a orass instruction plate containing the following in-

formation: "Directions.—For all even threads close half-nut

at any line on dial; for all odd threads close half-nut at any

numbered line; % threads any % revolution; Vi threads any

% revolution." Thus all the necessary instructions for using

the attachment, briefly stated, are continually before the

operator.

Lathe Carriage with Thread ludica

Machine Tool Co., Cincinnati, 0., is now furnishing a thread

indicator as a part of the regular equipment of every lathe.

As shown in the accompanying illustration, this thread indi-

cator, which has several novel features, is attached to the front

arm of the carriage on the right side. The worm-wheel indi-

cator is held lightly against the lead-screw by a coil spring

and it can be swung back out of engagement when desired, or

if a quantity of work which requires no threading is to be

NUTTER & BARNES METAL-CUTTING
MACHINE

The "elastic wheel" metal-cutting machine shown in the

accompanying engraving is intended for cutting either bar

stock or tubing and is surprisingly rapid in its operation.

This machine has a capacity for tubing or piping up to 3

inches in diameter, and solid pieces up to % inch in diameter,

of either soft or hard steel. As the engraving shows, the ma-

chine is simple in construction, there being a base with a col-

umn for supporting the work and a swiveling arm carrying

the cutting disk. This disk or wheel, which is 12 inches in

diameter and 3/32

inch thick, should

run at about 2000

revolutions per min-

ute. As it requires

no sharpening, the

machine is always

ready for use. It

will be noted that

the material to be

cut remains station-

ary in the V work-

shoe, the elastic

wheel being swung
forward to take the

cut by either the

right or left hand or

the foot, there being,

in addition to han-

dles, a treadle at the

base. This move-

ment ot the wheel

instead of the work

has a decided ad-

vantage, particularly

when operating on

long pieces w'hich

could only be fed to

the wheel with dif-

ficulty. After taking

its cut, the wheel is returned to its rest position by means of

the spring shown inserted beneath the treadle. The V-block

for supporting the work is equipped with a swinging gage,

which is convenient when cutting duplicate lengths. Owing

to the simplicity of construction, there are no parts on this

machine to become deranged, and it is easily operated. It is

manufactured by the Nutter & Barnes Co., Boston, Mass.

FAN DYNAMOMETER FOR TESTING SLOW-
RUNNING MOTORS

Heretofore, the fan dynamometer, when used for testing fast-

running engines of the automobile type, has been connected,

during the test, directly to the engine shaft. This method,

however, has not been applicable to comparatively slow-speed

gas engines of the stationary type, for the obvious reason

that insufiicient power would be absorbed by the fan, owing

to its slow speed.

Mr. Joseph Tracy, 116 West 39th St., New York City, de-

signer and builder of the dynamometer illustrated here-

with, has found after a series of tests that the necessary in-

crease in speed when testing comparatively slow-running mo-

tors may be obtained satisfactorily by belting the dynamoni-

' Elastic Wheel" Metal-cutting Machine
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eter to the engine fly-wheel, as indicated in the illustration.

Ordinarily the width of the fly-wheel is sufficient to permit

the use of a belt that will transmit the required power, so

that a special pulley is not necessary. This is a convenient

and inexpensive method of testing stationary gas and other

engines developing up to 100 horsepower at relatively slow

speeds. As the dynamometer gives the best results when
driven at a speed of 800 revolutions per minute or more. Its

pulley should, of course, be smaller in diameter than the en-

gine fly-wheel.

This fan may also be used as a load to absorb the power

when "running in" an engine, or working down the piston and

bearings. As those familiar w-lth the fan dynamometer know,

it requires neither water nor electrical connections, the power

delivered by the engine being absorbed in driving the fan

against the atmospheric resistance. There is a tachometer

attached directly to this dynamometer which has, In addition

to the revolution per minute graduations, a set of six scales

giving the horsepower for different positions of the fan

blades, so that in operation the power being developed, less

the transmission loss through the belt. Is indicated directly

by the pointer on the dial. To find the revolutions per minute

of the engine, the revolutions per minute indicated by the

tachometer are divided by the ratio between the pulley and
the fly-wheel diameters. For example, if the tachometer indi-

cates 1200 revolutions per minute and the dynamometer pul-

Fan Dynamometer driven by Belt from Flywheel when Testing
Slow-running Motor

ley is one-quarter the diameter of the fly-wheel, the latter

will be making 300 revolutions per minute.

This application of a tachometer, giving both revolutions

per minute and horsepow-er direct, is a distinct advantage

over the type described in the January, 1906, number of Ma-
chinery, as the latter requires, in addition to a timepiece and
revolution counter, a table of tests giving the horsepower for

various speeds and positions of the vanes.

In the dynamometer as designed by Mr. Tracy the horse-

power readings are calibrated by actual tests with an electric

dynamometer. In these tests the fan dynamometer is driven

by the electric dynamometer, in place of a gas motor, at var-

ious speeds covering the range of the fan dynamometer, and
a power speed curve is obtained from which the tachometer

is calibrated.

"WALTHAM THREAD MILLING MACHINE
The accompanying illustrations. Figs. 1 and 2, show front

and rear views, respectively, of a small thread milling ma-
chine which has been brought out by the Waltham Machine
Works, Waltham, Mass. This machine Is intended for work
of smaller size and of greater precision than that which larger

machines are, as a rule, designed to handle. Several features

of design not found on other machines of this type have also

been included. The machine is especially adapted for making
taps of the smallest dimensions, for cutting micrometer screws,

and for similar work. A detailed description is given In the

following.

The headstock spindle is driven from a pulley by worm and

worm-gear. The driving pulley is connected to the worm-

shaft by a toothed clutch which is automatically disengaged

upon the completion of the cut on the work. A handwheel is

provided for turning the worm-spindle by hand when setting

the cutters, etc. The spindle takes a regular lathe chuck, and

has a %-inch hole bored clear through it. Double, triple and

quadruple threads can be cut by means of an indexing device

attached to the spindle. The worm-shaft pulley has four steps.

It is Interchangeable with the driving pulley on the counter-

shaft, and has a round driving belt which can run either on

Fig. 1. Thread Milling Machine for Small Precision Work, made by the
Waltham Machine Works, Waltham. Mass.

the next larger or the next smaller step than the one exactly

in line with the step in the pulley above; hence, at least IS

changes of speed can be obtained for the headstock spindle.

The movement of the spindle is transmitted to the lead-

screw by means of a train of gears. Threads ranging from 19

to 80 per inch can be cut with the change gears regularly fur-

nished. The machine can be arranged for cutting as coarse as

4 and as fine as 100 threads per Inch if desired. The tailstock

and its spindle are milled away very close to the center, so

that the milling cutter can be brought near to the center line.

Two tailstock spindles, one with a male and one with a female

center, are provided.

The cutter used in the machine is 1V4 inch in diameter and

is mounted on a hardened spindle driven through a train of

gears. The cutter head can be swiveled in a vertical plane

around the center line of the cutter. It can also be swiveled

In a horizontal plane. The graduations for the vertical swivel

are on an arc of 4 inches diameter, and are In clear view on

the top of the head. By using the horizontal swivel and a cut-

Fig. 2. Rear View of Thread Milling Machine for Small Work

ter of the proper angle, a buttress thread with one side square

can be cut, and uy reversing the work, and taking a second

cut, a complete square thread can be obtained.

The bearing of the cross-slide is 10 inches long and its feed-

screw has a friction Index with divisions reading to 0.0005

inch. A stop screw is provided as a safeguard against setting

the cutter too deep when milling a number of pieces of the

same dimensions. The nut for the feed-screw consists of a

block which can be secured either to a part of the carriage or

to the sliding bar of the taper attachment. The taper attach-

ment provides sufficient taper so that pipe taps and similar

work can be milled.

A V-bearing 12 inches long in the rear of the bed
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and a flat bearing in tlie front of tlie bed are pro-

vided for the carriage. The lead-screw is placed in the

center of the machine and its center line is only 3%
inches removed from the center of the cutter. The lead-screw

nut is held in a fixed position lengthwise, but can be rotated

slightly. An arm is fastened to the nut, and its outer end is

held by a spring against a swivel-bar. With this device the

feed of the carriage can be accelerated or reduced by setting

the swivel-bar at an angle, thus obtaining an increased or de-

creased lead, and making is possible to cut an accurate thread

with a slightly inaccurate lead-screw.

At the left end of the lead-screw a hand-operated clutch is

provided. This clutch is disengaged when the cut is com-

pleted, so that the carriage can be returned to its starting posi-

tion by turning the handwheel attached to the right-hand end

in Fig. 1. A friction index, similar to the one used on the

cross-slide screw, is attached to this handwheel.

The maximum length of thread that can be cut in this ma-

chine is 6 inches, and the maximum diameter 2 inches. If the

portion of the work which is not threaded does not exceed the

chuck capacity—5/S inch in diameter on one end, or the

size of the tailstock spindle, 13/16 inch, on the other end—then

the work can have any desired total length, as it can pass right

through the spindles. The machine illustrated is of the uni-

versal type. For manufacturing purposes a plain machine

will be made by omitting the horizontal swivel of the cutter

head, the taper turning attachment, the screw compensating

bar. and the extra tailstock spindle and change gears. The

machine is fitted with a pan base 14% by 26% inches. An in-

dividual oil pump will be provided if desired. The weight of

the machine as illustrated, without pump, is 190 pounds.

ATTACHMENT FOR ROCKFORD 16-INCH
SHAPER

A special attachment recently built by the Rockford Machine

Tool Co., Rockford, 111., for a customer, that is intended to

he applied to the regular 16-inch Rockford shaper is shown in

the accompanying illustration. (This machine was described

in the November, 1905, issue of Machinery.) The device as

applied to the machine is designed for automatically machin-

Attachment for Machining Parts with Curved Outline, made by the
Roctford Machine Tool Co., Rockford. m.

Ing the impellers or exhausters used in vacuum cleaning ma-

chines, one of the finished impellers being shown on the base

of the shaper. Another impeller is shown set up in the ma-

chine, ready for the machining operation.

The fixture is applied on the table of the shaper and consists

of an inner and outer bearing, the inner or head bearing carry-

ing a hollow spindle with work drix'^r on the outer end and a

master-plate or cam on the inner end; this cam is of the

exact form of the work to be machined. The cross-feed screw

of the machine is removed so that the saddle with the work-

table is free to move on the cross-rail slide. The master-plate

or cam is held against a roller by the weight shown.. The

rotating motion

of the cam is

produced by a

worm and^-heel,

the worm being

attached to the

feed shaft of

the device and

operated in a

manner similar

to that by
means of which

motion is ordi-

narily trans-
mitted to the

regular cross-

feed of the sad-

dle. The roller

pressing against

the cam is

mounted on a

stud held in a

casting 'clamped

in a fixed posi-

tion to the ver-

tical slide of the

shaper column.

Hence the whole

table, with fix-

ture and work,

is caused to

move back and
forth when the

cam rotates.
The cutting tool

used is of circu-

lar contour and is of the same diameter as the roller.

The fixture has been found to work very satisfactorily, the

impellers being finished rapidly and with a high degree of

accuracy. The device can be used for machining various

shapes of cams or other irregular parts having no sharp cor-

ners, simply by the substitution of the proper master-plate.

Any shape that can be rotated against the roller will be ac-

curately reproduced.

Cleveland Portable Arbor Press

CLEVELAND PORTABLE ARBOR PRESS STAND
In many shops where there is need for only one or two arbor

presses, it is often desirable to have one of these presses on a

certain floor or part of the shop where the work is to be done.

As it would be very inconvenient and often impossible to

mount the press on a bench located near the work, or to use

a stationary stand, the Cleveland Machine Specialty Co., 1523

Williamson Building, Cleveland, O., has placed on the market

a portable stand suitable for the Xos. 5 and 6 Cleveland arbor

presses. The particular stand illustrated is equipped with a

No. 5 press similar to the one illustrated and described in the

department of New Machinery and Tools for October, 1910.

The stand of this press is of box construction and open in the

back. Ribs inside the column permit the use of three shelves

for holding arbors, collets, broaches and other special fixtures

which it may be desirable to ksep with the press when it is

moved about. The stand has a depth of throat of 10 inches

which is the same as the press itself, so that there is clear-

ance under the bed for work up to 20 inches in diameter. A
pot is provided for receiving the arbors as they drop from the

work. This receptacle has a lead-lined bottom to prevent in-

jury to the arbors and may be detached from the base when
necessary. This stand is also made without the truck when
it is desired to keep it permanently in one place. The net
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weight of the portable stand ic; 450 pounds, and with a No. 5

press, as shown, S80 pounds. The floor space required is 24

by 41 inches.

GRAND RAPIDS PLAIN MILLING MACHINE
A milling machine of a plain type, which is a recent product

of the Grand Rapids Machine Tool Co., Grand Rapids, Mich.,

is shown in Fig. 1. Tills machine, while similar in its gen-

eral design to other millers of the column and-knee type, has

a number of features which give it greater rigidity and

strength, as well as convenience of operation.

The column, which is cast in one piece, has an exceptionally

wide base to resist the overhanging weight of the table when

the latter is at the extremes of its travel. The knee is one of the

box type with an extended top and an extra long bearing on

the column. As the engraving shows, it is fitted with a tel-

escoping screw for vertical adjustments. The saddle is

equipped with a compensating stationary nut; it is very deep

and has a length of 22 inches. The table has a working sur-

face of 8 by 32 inches, and T-slots which extend beyond the oil

pockets; this gives additional spa?e for fixtures, etc., and if

Pig. 1. plain Milling Machine built by the Grand Rapids Machine Tool Co.

necessary permits a 10-inch index outfit to be so placed that

the full range of the machine may be employed for milling be-

tween centers. The T-slots have plenty of stock above the T,

which makes them "fool-proof." The spindle, which is of

crucible steel and bored for a No. 10 B. & S. taper, runs in

journals that are tapered to compensate for wear. The driv-

ing facilities consist of a cone of three steps and back-gearing

with a ratio of 6^,4 to 1. When back-gears are not provided, a

4 step cone is used.

The feed change mechanism, which is of the selective sliding

gear type, gives twelve different feeds. The mechanism for ob-

taining these feed changes is shown in the phantom view.

Fig. 2. On the upper shaft shown, which is driven from the

spindle by a nickel steel chain and sprockets, there are two

driving gears, either of which may be engaged or disengaged

with their shaft by means of a driving key that is operated

by the push-rod to the right. These gears are in mesh with

corresponding gears on an Intermediate shaft, which has two

speeds depending on the position of the driving key. Con-

necting with this intermediate shaft there are two sets of

tumbler gears, which are driven independently by gears of

different sizes on the Intermediate shaft. These cones of

tumbler gears are identical and each contains three different

sizes. By the engagement of the sliding gear to the left

(through which the table feed mechanism is driven) with the

different tumbler gears, six speeds are obtained for each posi-

tion of the driving key, thus giving twelve in all. This slid-

ing gear is brought into the correct position by the indexing

lever on the top of the case, which has six positions. The

tumbler gears are brought into proper mesh with the sliding

gear by engagement of the large lever shown, with one of its

Fig. 2. Phantom View of Feed-changing Mechanism

three indexing holes. The feed per revolution for the various

gear combinations is indicated by an index plate attached to

the case.

In the phantom view. Fig. 3, the table feed controlling

mechanism is shown. The central spur gear in the group of

three shown is driven by the telescopic shaft from the feed

change box. The outer spur gears are mounted on shafts

carrying right- and left-hand worms, which are engaged or

disengaged with their worm-wheels by rocking them about

the central driving gear. This rocking movement is effected

by the lever shown. When this lever is thrown to the left,

longitudinal feed in that direction is obtained, while a move-

ment to the right gives a feed in the opposite direction, and

the central or neutral position disengages the feed.

The table has a maximum longitudinal travel of 24 inches,

the saddle a cross movenien* of 8 inches, and the knee a ver-

Pig. 3. Feed-controlling Mechanism

tical adjustment of 18 inches. The machine is fitted with a

substantial arbor brace, and a countershaft with friction

clutches and ring oiling boxes; a complete set of wrenches, a

large vise, and an oil pot of liberal capacity are Included in

the equipment.

PRATT & "WHITNEY RELIEVING ATTACHMENT
The relieving atta'-hment manufactured by the Pratt &

Whitney Co., Hartford, Conn., has been improved and a num-

ber of refinements in the construction introduced which have

increased its scope of usefulness considerably. These changes.
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by making possible the use of cams with sharp rises, have

adapted the attachment, which is essentially for the radial

and spiral relieving of hobs, cutters, taps, etc.. to the boring

or turning of irregular shapes, such as ellipses, etc., or those

having sharp corners, such as squares or hexagons.

An example of the work done with this attachment is

shown in Fig. 1. The part shown has a hexagonal hole

through it, and the exact condition of the work as left by the

boring tool is indicated by the illustration, the sharp corners

having been formed by the tool. The adaptability of this at-

tachment for internal work makes it useful for boring such

may be applied to any of the Fralt & Whitney 14- and 16-inch

lathes.

Fig. 1. Part \pith Hexagon Hole bored, by
Use of Pratt & "Whitney ReUeving Attacliment

Fig. 2. Hob that \pas relieved and ground on Angle of
Thread with Pratt & "WTiitney Attachment

parts as square or hexagon socket wrenches and similar work,

as practically the entire stock can be removed with the boring

tool.

Hobs of extreme accuracy, which would ordinarily be con-

sidered a difficult proposition, are relieved, it is claimed, by

the use of this attachment without the slightest difficulty, and

the operation requires no chipping or filing which would dis-

tort the correct shape of the teeth, thus rendering the hob or

tap useless after the first sharpening. In Fig. 2 an accurate

GOULD & EBERHARDT CONTINUOUS MILLING
MACHINE

The vertical milling machine, two views of which are shown
in the accompanying halftone, is now being manufactured

by Gould & Eberhardt, of Xewark, N. .7. In the construction

of this machine it has been the object of the manufacturers to

produce a simple tool having a powerful drive both for the

spindle and for the continuous revolving table. It is de-

signed for the use of high-speed steel

cutters and is intended particularly for

the rapid production of duplicate work of

a class that can be inserted in a suitable

fixture and removeid without stopping

the machine, thus eliminating any w-aste

of time.

The main body or frame is cast in one

piece and is of the box section construc-

tion, making it strong and rigid. The
faceplate or revolving work-table is in-

tegral with the worm-w'heel which lies

just below the table, thereby reducing to

a minimum any torsion at this point.

The driving worm which engages this

worm-wheel has a coarse pitch, is made
of high-carbon steel, and is hardened and ground. If desired,

the driving wonn can be quickly disengaged from the worm-
wheel, so that the table can be revolved by hand. This enables

the operator to see if work which is to be milled on the peri-

phery runs true. Means are provided for taking up any wear
.

which may occur between the worm and the womi-wheel. The
table is direct gear-driven and it has circumferential changes

of feed for the work, ranging from 4 inches to 14 inches per

minute, the variations in feed being obtained by means of

Vertical Mining Machine built by Gould & Eberhardt

hob is shown which has been relieved and also ground on the

angle of the thread after hardening by means of this attach-

ment.

The method of applying this attachment to the back of a

lathe is a distinct advantage, in that it is always ready for

instant use, and at the same time its position is such as not to

interfere with the use of the lathe for other work. This

attachment is also made in a slightly modified form for the

side relieving of cutters, counterbores and similar tools. It

change gears. The table revolves upon a large floating washer

and it is mounted on a slide that may be adjusted longitudin-

ally. The movement of this slide and the work-table is indi-

cated by a dial graduated in thousandths of an inch. The
slide is provided with a guard that encloses the table, thereby

preventing chips from bsing scattered over the machine and

floor. By means of a small scoop attached to the revolving

table, the chips are automatically conveyed to the base oi the

machine.
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The spindle, which is of large diameter and is made of chrome-

nickel steel, runs in bronze bearings and has hardened and

ground steel thrust washers. Means are provided for taking

up any wear that might take place in the main spindle bear-

ing. The spindle is threaded on the end to accommodate end or

face milling cutters, and there is also a slot or keyway for

driving these cutters. The spindle is also arranged to re-

ceive the ordinary taper shank cutters, and is provided with a

draw-bar through the center for holding such cutters firmly

in position. The drive to the spindle is by belt to a single

pulley at the side of the column, connected to a vertical shaft

that, in turn, transmits power to the spindle through spur-

gears. The main spindle slide, which is in one piece with the

bearing, is long and rigid and may be adjusted vertically. On
its lower end it carries an outer support for the spindle, which

support can also be adjusted vertically independent of the

main slide.

If desired, a pump may be furnished with the machine,

located in the base of the frame. An oil pan that ex-

tends around the bed catches any lubricant that might drop

around the machine. The total weight of this miller is

3000 pounds. It is strictly a manufacturing tool and the

parts are designed to meet modern requirements.

OSBORN MOLDING MACHINE
The Osborn Mfg. Co., Cleveland, O., has placed on the market

the molding machine illustrated herewith. This machine Is

of the "direct-draw", roll-over type, and is designed to supply

a method of molding dry-sand and green-sand cores or drags.

The lower portion or drawing table of this machine, as is

shown in the illustration, can be swung out from under the

frame, on which is mounted the flask and pattern. After the

mold is rammed and rolled over by hand, the drawing table

is swung into position beneath it; the core or green-sand drag

Osborn "Direct-draw" Roll-over Molding Machine

can then be drawn down from the pattern by a half turn of

the crank, giving a full pattern draw of 7% inches. The

drawing table with the completed mold upon it can then be

swung out at right angles to the rest of the machine, where it

is in a convenient position for removing the mold.

If necessary, the mold can be swung back again and the ma-

chine will print back with considerable accuracy. It is

claimed, however, that owing to the accurate draw and the

elimination of all unevenness in the bottom boards or dryer

plates by the automatic leveling device on the drawing table,

printing back becomes practically unnecessary, as the molds

repeatedly come out in perfect form and without the vestige

of a broken edge.

This machine is particularly adapted for the use of automo-

bile manufacturers and others who have large quantities of

cores or green-sand drags to make. It will be found conven-

ient in the molding of housings, crank cases, gear cases and
work of a similar nature. The machine Is quick in its oper-

ation as well as accurate, and it is claimed that one man can

easily turn out twice as much work with it as can two skilled

molders on the floor.

NUTTER & BARNES SAW CUTTING-OPF
MACHINE

The Nutter & Barnes Co., of Boston, Mass., has brought out

the 8-inch metal cutting-off machine of the saw type shown
herewith. The feeding mechanism of this machine has a

sprocket chain drive which connects with a gear-box giving

four changes of feed, ranging from y, to 2 inches per minute.

This gear-box is mounted on feed brackets at the rear of the

machine. The driving sprocket for the feeding mechanism,
which is mounted on the main driving gear pinion shaft, is

held between two friction disks, to admit of its slipping

should too much load be put on the feed, or the feed stop be set

Nutter & Barnea 8.Inch Cuttln^-ofT Machine

to trip at the wrong time. The feed is engaged by a foot-

lever at the front of the machine (not shown in the engrav-

ing), the connection being made with the worm-shaft for en-

gaging the worm and wheel by a suitable rod.

This machine has central spur gear drives throughout. The
saw-spindle connecting gears, which are iihosphor-bronze

bushed, have a 4-lnch face and are of .5 diametral pitch. The
saw spindle is 3 inches in diameter and is equipped with four

driving pins % inch in diameter. The main driving gear is

IS inches in diameter and has a 2i/2-inch face. All the driv-

ing gears (except the 18-inch size and the back-gears) and

shafts are of crucible machinery sceel forgings of 0.50 carbon.

The saw is 22 inches in diameter and 3/16 inch thick. It

will take a maximum depth of cut of 8 inches. The saw has

two speeds obtainable from a cone pulley, and a similar num-

ber through the back-gears, which have a ratio of 43 to 1.

The carriage is 22 inches long, 17 inches wide, and it has a

movement of 9 inches. The plain work-table measures 18'^

by 13 inches, and the work-shoe has a maximum capacity for

S-inch round stock. The height of this shoe from the floor is

30 inches.

By removing the work-shoe, provision is made for using a

bevel gage on the plain work-table when cutting flats,

squares and structural shapes, at an angle. An oil pump is

provided to supply lubricant to the saw, and there is a large

reservoir inside the base. A drip pan cast Integral with the

upper part of the base surrounds and forms a part of it. A
stock support with adjustable screw elevation, and a counter-

shaft with a 14 by 414-inch friction pulley, is included in the

equipment. The floor space occupied is 2 feet 6 inches by 4

feet 8 inches, and the net weight is 2500 pounds.
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ARMSTRONG COMBINATION PIPE AND
BENCH VISE

The accompanying illustration shows an improved design

of quid; adjusting combination pipe and bench vise which is

now being built by the Armstrong JIfg. Co., 297 Knowlton St.,

Bridgeport, Conn. The pipe vise is provided with four hard-

ened steel serrated V blocks. The rear jaw is free to slide

along the base and it

is firmly held in posi-

tion by a pin which

engages holes in the

base. There are three

of these holes and,

consequently, three
positions for the jaw.

When the pin is in

the first hole, the vise

has a capacity for

pipes ranging in

diameter from % inch

to 1 inch; when the

jaw is moved to the

second position, pipes up to 2 inches in diameter may be held,

and when in the third position, it will grip 2%- or 3-inch

sizes. The changes for the different sizes are quickly ob-

tained, which is a feature that will readily he appreciated

by any engineer or steam-fitter. This vise is made of malle-

able iron and has a steel screw. As the engraving shows, the

vise proper has steel-faced jaws, so that it is also adapted to

the work of an ordinary vise. Sockets for legs are provided,

so that by the use of lV4-inch pipe a stand can be made which
enables the vise to be set in the most convenient position.

prevent backlash when the wheel is running off the work. The
driving pulley is mounted upon an independent bearing which
relieves the spindle of all belt strain. The grinding wheel is

16 inches in diameter and it is mounted in a chuck which
permits the wheels to be easily changed. In case of damage
to a wheel, the danger of accident is avoided by the use of a
guard giving ample protection.

This grinder, as the illustration shows, has all the advan-
tages, as far as rigidity is concerned, that are possessed by
the modern planer; in fact, there is a striking similarity in

the general appearance of the two machines. The table drive
is of the general planer construction, except that the power
for the grinder is transmitted through a worm and worm-
gear at the rear of the machine direct to a large and substan-

tial screw, which runs through a long nut, thus giving a

smooth action to the table. The machine, as shown, is ar-

ranged with a hand feed for feeding the wheel to the work,
and- the adjustments of the wheel are as indicated. 'WTille the
design illustrated is arranged for hand-teed only, it will also

be built with a power feed when desired.

Armstrong Combination Pipe and Bench Vise

SPRINGFIBLD-BRANDES VERTICAL GRINDING
PLANER

The Springfield-Brandes vertical grinding planer shown in

Fig. 1 is a new design that has been brought out by the

Spi ingfield JIfg. Co., Bridgeport, Conn.

This machine has been greatly improved

in its general construction as well as

in its details. The design is heavy and

substantial throughout, the weight of

the grinder being SOOO pounds.

The particular machine illustrated

has a capacity for grinding widths up

to 12 inches, a height of 12 inches, and

a length of 4 feet, though the capacity

as to length can he increased if desired.

The wheel head and spindle are of a

particularly hea^T design, the spindle

being large in diameter and mounted in

long bearings. It is provided with ball

Fig. 1. Grinding Planer built by the Springfield Mfg. Co.

thrust bearings on the under side and is equipped with a hall-

bearing spring take-up on the upper part of the bearing to

Examples of Work done on Grinding Planer—All Parts ground
from the Rough and from 1, 32 to 1 8 inch Metal Removed

This grinder is furnished with a pump for supplying lubri-

cant to the wheel and the lubricant can be ap-
plied either through the rpindle or from the
outside. This pump is mounted on a bracket
that -"s bolted to the base, and it is driven by
belt from a pulley on the driving shaft. The
lubricant is forced through the vertical pipe
shown, to the outside or inside of the wheel
by the manipulation of two valves located at

the junction of the .vertical pipe and lower
outside connection. When applied through the
spindle, the water is forced against a de-

flector on the under side or the spindle so as
to force It to the periphery of the wheel, which
is essential when grinding narrow or inter-

rupted surfaces. The guard around the table,

Which encloses the work, is made in sections

on the front side, so that it can be easily re-

moved. The engraving shows the planer with
I he upper sect-on of this guard taken off.

In Fig. 2 some examples of the work ground
on this machine, together with the dimensions

of the various parts and the time required in

grinding them, are shown. In all cases these

parts were ground from the rough, the wheel

removing anywhere from 1/32 to 1/S inch of

stock. The time could, of course, have heen

considerably reduced if the proper amount of

finish had been allowed on these pieces for

grinding, which method of finishing does not

require, of course, anywhere nearly as much stock as a mill-

ing or planing operation.
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SCHUCHARDT & SCHUTTE AUTOMATIC
WORM MILLING MACHINE

Scluichardt & Schutte, 90 West St., New York City, has

placed on the market a thread milling machine, which is

adapted to the milling of right- and left-hand worms, to the

cutting of spiral gears of extreme angles, and for other helical

milling operations, such as the threading of bolts, etc. This

machine, which is shown in Figs. 1 and 2, Is similar in some

respects to a universal milling machine when the latter is set

up for helical work, in that the table has a longitudinal move-

ment past the cutter and there is a dividing head through

which the work is rotated.

The milling cutter on this machine is rigidly mounted and,

aside from its rotary movement, remains stationary. The

work is supported on an arbor carried in an index head and

outer support, or between centers. It has a longitudinal

movement depending, of course, on the lead of the threaa be-

ing milled, which is obtained through change gearing. The

drive to the cutter spindle is by belt to a S-step cone mounted

on a horizontal shaft passing through the center of the head;

this shaft drives an intermediate shaft which transmits move-

ment to the cutter spindle through spur gears having a ratio

of 21/2 to 1. The casing in which these gears are enclosed

may be seen in Fig. 1. The drive to the work-arbor is taken

from an intermediate shaft in the head, which is connected

to the driving shaft of the change gear box by a chain-and-

sprocket drive. From this box, in which twenty speed varia-

tions for the work may be obtained, the movement is trans-

mitted to a horizontal shaft extending to the front of the ma-

Fig. 1. Schuchardt & Schurte Worm Milling Machine

chine, which connects with a splined driving shaft beneat'i

the table. This splined shaft transmits motion, through bevel

gears, to the worm-shaft of the dividing head, which, in turn,

drives the work-arbor through a 40-tooth worm-wheel. Longi-

tudinal movement is given the work-table by a lead screw

which is connected to the splined shaft through change gear-

ing for obtaining various pitches. The gears included in the

equipment enable leads ranging from % to 10 inches to be

obtained, and by making a slight change in the gearing, a

maximum lead of 20 inches is available.

TTie cutter spindle is mounted on a swiveling head, so that

the cutter can be set to the helix angle of the thread. This

head may be adjusted to an angle of 45 degrees on either side

of the zero or vertical position of the cutter. The cutter spin-

dle and driving shaft are inclined backward to an angle of

12% degrees from the right-angle position. The object in set-

ting the cutter spindle in this angular position is to obtain

a large ratio of gearing between the cutter spindle and its

driving shaft and also the use of a comparatively small cut-

ter, without interference on the part of the spindle driving

gears with the work or outboard support. Because of this

offset position of the cutter spindle, the sides of the cutter

itself are not equiangular. For example, the cutter for mill-

ing an Acme thread would be made with an angle of 26^^ de-

grees on one side and 2V2 degrees on the other, so that each

side would be at an angle of 14% degrees with the axis of the

work, which is the angle for the sides of a standard Acme
thread.

When a thread is to be milled, the cutter is first set to the

helix angle. The work, after being mounted in place, is then

Fig. 2. Side View ahoTxrlng Outboard Support for Swiveling Head and Gear
Box for Controlling 'Work Speed

set to depth by feeding the table inward. This is done by ap-

plying an interchangeable handled lever to the squared feed-

screw shown, which has a graduated collet reading to thou-

sandths of an inch. When the work is correctly positioned,

the saddle may be securely locKcd to the bed by tightening

four locking bolts. If desired, the thread, even when of

coarse pitch, may be finished in one cut, though for extreme-

ly accurate work a finishing cut would be taken. The travel

of the table may be automatically disengaged by an adjust-

able stop located at the front as shown. A conveniently

located lever also provides means for stopping the work by

hand. If a bastard thread or one whose pitch is coarser than

any available cutter needs to be milled, this may be accom-

plished by adjusting the table and work longitudinally, after

one cut has been taken, means for making this adjustment

being provided. On the speed change gear box, an index plate

shows how the change gear levers should be set for milling

various diameters. The speeds obtained in this way are, of

course, tentative, and subject to variation for different mate-

rials. The index plate also shows the circumferential feed of

the work per revolution of the cutter for different positions

of the speed controlling levers.

A dividing mechanism is provided for indexing the work

when milling multiple threads or spiral gears. The machine

is provided with a pump and reservoir (not shown) for sup-

plying lubricant to the cutter, and there is also a large pan

cast integral with the base for catching and returning all

lubricant to the reservoir. The maximum diameter that can

be milled in this machine is 9 inches and the greatest length

of thread, 16 inches. The minimum distance between the cut-

ter and work-arbor is 2% inches. The circumferential feed

of the work per revolution of the cutter ranges from 0.012 to

0.0.52 inch. T"he regular equipment includes a countershaft,

a reservoir and pump for supplying lubricant, one work-arbor.
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a complete set of wrenches and the other accessories neces-

sary to operate the machine.

An important feature in the design is the means for giving

additional rigidity to the cutter. This consists of a heavy

bracket that is bolted to the outer face of the swiveling head,

thus reducing the unsupported overhang to a minimum. The

machine is massively constructed throughout as the illustra-

tions show, and it is capable of accurate work and rapid pro-

duction.

LUCAS BRAZING FORGE
In shops where much soldering or brazing is done the

gas bill is an important item of shop expense. In order to

decrease to a minimum the amount of gas used in brazing,

J. L. Lucas & Son, of Bridgeport, Conn., have brought out the

brazing forge shown herewith. TTiis forge is the outcome of

considerable experience in brazing and soldering of automo-

bile parts, and the

principal points
claimed for it are

economy and effi-

ciency.

The chief differ-

ence between the

design of this and

other brazing
forges is the addi-

tion of a f o o t -

treadle for control-

ling the gas and

air supply. Tbis

treadle is hinged

at the rear of the

forge, and two con-

necting-rods which

are attached near

the center of the

treadle extend to

the gas and air

valves located in

the supply pipes.

Normally, this

treadle is kept
raised by a spring,

which is shown at-

tached to the under

side of the table.

When in this upper
Brazing Forge with Foot Treadle for Controlling

Gas and Air Supply

position, both the air and gas valves are open to the extent

that they have been adjusted for, but as soon as the brazer

presses the treadle down both the air and gas are automatically

shut down sufficiently to give only a pilot light. If the brazer

desires to leave the forge, the treadle may be swung into a

latch near the bottom of the leg near the treadle, which holds

it in the downward position. Thus it will be seen that during

the numerous intervals between jobs, when adjusting work,

charging, or doing other work, the gas need not be left burn-

ing; furthermore, no time is wasted in adjusting the flame

when it is again needed. It is claimed that this feature effects

a saving of gas ranging from 1.5 to 2.5 per cent, and there is, of

course, also a considerable saving in time, inasmuch as the

adjusting of the air and gas each time the flame is shut

down, before beginning another job, is rendered unnecessary

by the foot control.

The illustration shows the forge equipped with a single

torch, but double torches can also be furnished if desired.

The table of the forge may be honeycombed for the reception

of firebricks, or it can be furnished slotted to facilitate braz-

ing bicycle tubing or similar work. TTie use of rubber tubes

for connecting with the burner is eliminated in this forge by
the construction of the piping shown above the table, which
is flexible enough to permit the torch to be tilted to any angle.

The castings, piping, and valves used on this forge are of the

best quality and the forge itself is of strong and simple con-

struction.

SIBLEY SENSITIVE DRILL PRESS
The accompanying illustration shows a new sensitive drill

press of 16 inches swing that has been put on the market by

the Sibley Jlachine Tool Co., of South Bend, Ind. In general

lines this machine is

of the standard type

of light drill press,

but it has the impor-

tant feature of being

s e 1 f-oiling through-

out. There is an oil

chamber beneath each

of the four horizontal

bearings, which is fill-

ed with lambs' woo!

and saturated with

oil. The oil is fed to

the shaft by capillary

action through a slot

in the bottom of each

bearing. The crown-

gear bearing is oiled

by a wick which

draws its oil from a

chamber just back of

the bearing. A tube

screwed into the hub
of the loose pulley

contains a lubricating

candle held against

the shaft by a light

spring. The spindle

is not counterbal-

anced, but is held in S"""'' ^<^-^'=^ sensitive DHU press

any position by a brass friction. Mi*,er driving gears insure

quiet running at the highest speed, and a base of ample pro-

portions makes the drill press solid and steady. With the

countershaft running at 500 revolutions per minute, five spin-

dle speeds, ranging from 150 to 1700 revolutions per minute,

are obtained. The weight of this press is 300 pounds. The
maximum distance from the spindle to the base is 44 Inches,

and to the table, 30 inches. The spindle is bored to receive a

Xo. 2 Morse taper, and it has a feed of S inches. The table has

a working surface of 10 by 12 inches. The machine occupies

a floor space of 20 by 30 inches, and its maximum height is

6S inches.

MANVILLE SHAVING AND SLOTTING
MACHINE

The E. J. Manville ilachine Co., of Waterbury, Conn., has

recently perfected a new shaver and slotter which is intended

Machine for Slotting or Sha\-ing Wood-screw or Machine-screw Heads

for the shaving or slotting of wood-screw or machine-screw
heads or for plain shaving or slotting operations as required.
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The principal points of advantage of tliis shaver and slotter

are extreme accuracy as to the diameter of head, the central

location of the slots, and a head that in every case is round

and true with the body.

All screws up to 4 inches in length are pushed into the

spindle as far as the head, no back-rest being used to throw

the heads out if the blanks are imperfect. The blank is held

in a split chuck similar to that of automatic screw machines.

The slottibg saws are mounted on a rigid bracket and can be

instantly adjusted to bring the slots central with the head of

the screw. The fact that the screw head is turned by being

held entirely in the spindle, and that the spindles are mounted

rigidly in the frame, insures every head being round and having

a smooth finish. The lite of the tools is also increased.

These machines handle all sizes of screws from ^4 incb

(No. 0) up to 4 inches (No. 20). Large and small hoppers are

provided that are not only interchangeable on these machines,

but also interchange with the wood-screw threaders built by

this company. All cams and other operating parts of the ma-

chine are easy of access, and nearly every adjustment may be

accomplished while the machine is in motion. The shaving

tool is so mounted that it can be brought to the head of the

tool at any desired angle, so that heads may be made to the

correct angles even if the tool itself is incorrectly formed.

As nearly all movements are yielding and some in both direc-

tions, it is practically impossible to break any of the ma-

chine parts. All movements are also governed by positive

stops instead of being brought to their working points by the

cam faces alone. Any operator familiar with shavers of the

old type can readily operate this new design, as the action of

the tools is, of course, practically the same, the only radical

difference being that both spindles are rigidly mounted in the

frame and each spindle has its own set of tools which gives

extreme accuracy to the product and increases the production,

as it is unnecessary to throw the spindle over from side to

side.

of the gear cage. By means of the lever at the end cf the

headstock, two speed changes are imparted to the set of gears

in the left-hand end of the cage, so that the lead screw, which
is also used for the feed-rod, can be given forty eight changes in

all. All standard threads from 1% to 92 per inch, including

11%, and feeds ranging from 0.0023 inch to 0.144 inch per

revolution of the spindle, can be obtained. The index plate

provided shows clearly how to instantly obtain any desired

number of threads per inch or any required feed.

The micrometer stop for the crossslide, shown in Fig. 2,

permits minute adjustments to be easily made. The location

SENECA 14-INCH QUICK CHANGE FEED
ENGINE LATHE

The accompanying illustration. Fig. 1, shows a new 14-inch

quick change feed engine lathe placed on the market by the

Seneca Falls Mfg. Co., 3.30 Water St., Seneca Falls, N. Y. This

lathe is provided with several new features not found in earlier

designs, one of these features being the quick change feed

Fig. 1. Fourteen-inch Lathe made by the Seneca Palls Mfg. Co., Seneca

mechanism, and another the micrometer stop for the cross-

slide, shown in Fig. 2. The feed mechanism consists of a cone

of eight steel gears located on the lead-screw at the right-

hand side of the feed cage. A tumbler gear on a lower shaft

can be brought into mesh with any one of the eight gears.

This tumbler gear, in turn, is given three changes of speed

through another tumbler and set of gears at the left-hand end

Pig 2, Micrometer Stop for the Croaa-sbcle, aa applied to the
Seneca 14-lnch Lathe

of the stop is adjusted by means of a worm-gear operated by a

worm or screw with a knurled knob. The adjustment is de-

termined by graduations on a micrometer barrel, these gradu-

ations being about V» inch apart and each equivalent to a

0.0002.5-inch motion of the stop. The stop mechanism is

thrown in and out of engagement by pushing in and out a

knob inside of the handwheel. The stop acts directly on the

cross-feed screw, and is therefore more effective than a stop

which acts on the cross-slide. It is positive and will be found

of great advantage in the operation of the lathe, as it saves

time and is conducive to accuracy. The stop may be used when
the taper attachment is in action.

Tlie reverse nipchanisra for both cross and longitudinal feeds

and lead-screw consists of a set of spur gears

and a clutch in the headstock operated

through levers connected by the reversing rod

to a hand lever on the apron, thus giving the

operator control of the lathe from his normal
liosition in front of the machine. This mech-

anism eliminates the reversing of the belt on
the countershaft, and provides for sixteen

forward speeds of the head spindle. An auto-

matic stop for the carriage can be operated

in either direction by means of adjustable

stops on the reverse rod.

The general design of the machine makes it

suitable for heavy work. The headstock is

of a deep web pattern, with forged crucible

steel spindle revolving in large bearings and

ring oiled. The driving belt is 2% inches

wide. A new binding device, which is pat-

ented, secures the plain and compound rest

to the cross-slice. This device facilitates the

adjustments, and by omitting the usual slots

for the binder bolts, the cross-slide is

strengthened. All carriages are arranged for

taper attachment, which may be affixed to the

machine at any time. The cross-feed screw is provided with

a graduated collar, reading to 0.001 inch, the graduations being

about 1/16 inch apart. An automatic safety device, also pat-

ented, makes it impossible to engage opposing feeds at once.

One feed is automatically disengaged when another is thrown

in. The feed gearing is disengaged when threads are cut, and

the handwheel for the longitudinal feed does not revolve.

Palls. N. Y.
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MOLLBR LATHE CHUCK FOR TURNING OVAL
OR ROUND WORK

The lathe chuck shown in Fig. 1 has been designed for the

turning of oval patterns, punches and dies of oval shape, or

for work of a similar character. The designer and manufac-

turer, llr. .1. A. iloller. Box 240, New Rochelle, X. Y., has en-

deavored to produce a chucli which would be adapted to oval

turning and at the same time be convertible into an efficient

plain chuck for round turning.

The construction and operation of this chuck will be more

apparent by reference to Fig. 2, which shows the chuck proper

Figr. 1. Combination Chuck for Oval and Round Work

removed. Attached to the lathe headstock there is a station-

ary base-plate B upon which is mounted a slide C that may be

adjusted horizontally, the adjustments being effected by turn-

ing shaft S which, through worm gearing, rotates a screw

D passing through a nut attached to the slide C. When
this slide has been set in the correct position, it may be

locked by the bolts A which pass through elongated holes.

The chuck itself (when used tor oval turning) is free to slide

in the dovetail ways of ring R. and it also has a movement
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Fig. 2. View showing Chuck removed and Adjustable Slide for

Varying the Ellipses

at right angles to these ways on the driving plate E to which

it is dovetailed. When the chuck is in place, as shown in

Fig. 1, this driving plate is screwed on the spindle and the

projecting ring F sets into the annular groove G. MTien the

lathe spindle and the driving plate E are rotated, the chuck

is given a backward and forw-ard movement (proviaed the

ring F is set eccentric to the lathe spindle) which is correct

for producing an elliptical shape. The proportions of this

ellipse, or the difference between its major and minor axes,

is determined by the position of the eccentric ring F, which

may be adjusted as previously explained.

Tbe chuck has a capacity for turning ovals having a maxi-

mum difference between the two axes of four inches. A scale

on the top of the stationary base B. indicates the size of the

ellipse, and a micrometer dial (not shown) on the screw B
enables accurate adjustments to be made. The screw S, can,

if necessary, be rotated uniformly by power, either from the

main spindle gear or through the change gears so as to grad-

ually alter the position of the eccentric ring. Such a uni-

form movement of this ring would be required when turning

work having an oval shape—the ovals gradually diminishing

in size but keeping the same proportion—to compensate for

the inward cr feeding movement of the turning tool. This

power feed could also be employed to advantage for producing

a surface which gradually changed in shape from oval to

round, or vice versa.

When this chuck is to be used for round turning, the

ring F is, of course, placed concentric with the spindle, and

the driving plate E is locked to the chuck by screws which are

inserted in the counterbored holes, seen in Fig. 1. The chuck

also receives additional support from the ring F. All dove-

tailed slides are equipped witn adjustable gibs, and means

are provided for taking up wear around the eccentric ring,

by the adjustment of a split tool steel ring H which may be

contracted by suitable screws. The driving plate is of tool

steel, the adjusting screw of machinery steel, and the w'orm-

wheel of bronze. The stationary part of the chuck or the

base-plate B is easily attached to a headstock. and means are

provided for adjusting it centrally with the spindle. The

chuck .itself is of the four-jaw independent type, and the

attachment may be applied to any lathe having a swing of

over 18 inches.

STANDARD TOOL CO.'S ADJUSTABLE
REAMER

The Standard Tool Co., of Cleveland, 0., has recently added

to its line a new adjustable reamer which is known as the

"Stana R." Tbis reamer has been developed to meet the de-

Fig, 1. standard Adjustable Reamers of the Hand and Shell Type

mand for an adjustable reamer that is simple in construc-

tion, readily adjusted to compensate for wear, and yet solid

enough to stand the most severe service.

The body of this

reamer is made of

hard, tough, ma-

chinery steel. The

blades are uneven-

ly spaced to pre-

vent chatter and

insure a smooth

hole. Each blade

is held rigidly in

place by means of

heavy screws pro-

vided with special

shaped heads that

are countersunk

into the body of the

reamer. The screw-

heads engage in V-

shaped slots that are milled into the face of each blade, as

shown in the sectional view. Fig. 2. Tbls construction not

Fig. 2. Sectional View of Adjustable Reamer
sho\^'ing Method of Binding Blades
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only seats and holds the hlades rigidly against the bottom and

back of the slot in the body—thus eliminating any tendency

to spring—but prevents endwise motion as well.

The blades can be ground with end clearance for machine

reaming or chucking woi-k, as they extend a suflBcient dis-

tance beyond the body to permit of this being done. After

the blades are worn or when it is desired to increase the

diameter, they can be taken out by removing the screws, and

the diameter increased by placing a liner of some suitable

material (preferably tin foil), and of the desired thickness,

evenly in the slots under the blades, after which the blades

are reground ready for use. By this method It will be seen

that the blades can be adjusted until completely used up. By
the substitution of new blades for those that are worn out,

the reamer Is to all intents and purposes as good as new.

"Stana R" reamers are furnished either in the hand or

shell type and with carbon or high-speed steel blades.

which gives ample die space. The inside slide is 28 inches

by 30 inches, thus permitting the use of a punch proportionate

to the large die capacity.

The press is equipped with an outside or hold-down slide

which Is actuated by rock-shafts at the front and rear; these

are connected with a slide at the side of the housing (as

shown in Fig, 2), which, in turn, receives its movement from

the main crankshaft with which it is connected by a pitman.

LARGE TOGGLE DRA'WING PRESS
The D. H. Stoll Co., of Buffalo, N. Y., has recently com-

pleted the large double action toggle-motion drawing press,

shown in Figs. 1 and 2. This press has been built especially

for the heavy blanking and drawing work connected with the

automobile trade, and it was primarily designed for drawing

radiator fronts, the work being done in one operation from

the blank. Samples of these fronts are shown in Fig. 3, those

to the right being direct from the drawing die, while the

one to the left has the center panel blanked out.

This press weighs 86,000 pounds, and has an over-all height

of 14 feet. It is driven through gearing having a ratio of 35

to 1-, which is arranged as shown in Fig. 1. The press is con-

trolled by a lever extending to the front which operates a

multiple disk friction clutch twenty-four inches in diameter.

This clutch is fitted with friction blocks for a brake on its

outside surface. It is designed for severe service and is cap-

Fig. 3. Radiator Fronts Drawn on the Press illustrated tn Figs, J and 2

This toggle motion gives an exceptionally long dwell to the

hold down slide when the latter is at the bottom of its stroke,

so that parts requiring a deep draw can be easily produced.

This hold-down slide is provided with four adjusting screws

which are 3% inches in diameter and have four threads per

inch, acme standard. The rock-shafts for operating this

slide are of cast steel and have a diameter of 7 inches. The

Figs. 1 and 2. Double-action Toggle-motion Drawing Press built by the D. H. Stoll Co.

able of transmitting 100 horsepower at 250 revolutions per

minute. The flywheel mounted on the driving shaft has a

weight of 2300 pounds. The crankshaft, which is S»4 inches

in diameter, has two cranks of 7-inch throw. The pins of

these cranks have a bearing of 10 inches and the shaft bear-

ings are 17 Inches in length. All these bearings are bushed

with bronze specially proportioned to withstand great com-

pression. The bolster plate measures 59 inches by 56 inches.

inner slide has an adjustment of 10 inches, the adjustment

being effected by two screws that are operated by spur-gears.

As these gears have a ratio of 7 to 1, adjustments are easily

made. The two adjusting screws are IVo inches in diameter

and have four threads per inch. The entire tensional strain

to which this press is subjected when in operation is taken

by four 414-inch tie-bolts that extend through the base casting,

the housings and the arch piece at the top. These bolts are
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shrunk in place during the final erection of the press.

The great economy effected by making radiator fronts in

three simple operations, namely, blanking, drawing and cen-

ter hole punching will doubtless induce many automobile

manufacturers to adopt the enamelled steel front in prefer-

ence to the formed and seamed brass ones, now mostly used,

owing to the fact that all hand work Is eliminated when the

former process is employed.

BROWN RADIATION PYROMETER
A new type of radiation pyrometer tor use in measuring

temperatures beyond the limit of the well-known electric

pyrometer with a platinum thermo-couple has been devised

by Mr. Richard P. Brown, of the Brown Instrument Co., 311

Walnut St., Philadelphia, Pa. The pyrometer last referred

to is very useful for temperatures as high as 2500- degrees

Fahrenheit, but above this point the life of the thermo-couple

is ver.v short and its accuracy seriously impaired. In the

radiation pyrometer the sensitive thermo-couple is located at

the rear end of the tube or telescope and a concave mirror

focuses the heat rays entering the tube on the thermo-couple,

•which is connected by wire to the millivoltmeter graduated

in temperature degrees. The radiation pyrometer, therefore,

has no part directly subjected to the excessive heat to be

measured, so that, in consequence, no part is in danger of

feeing destroyed by the furnace gases or high temperatures.

This new pyrometer also has the advantage of instantaneous

readings, the slightest change in temperature being shown
immediately.

Radiation pyrometers heretofore manufactured have been

of two types, the adjustable focus and the fixed focus. Tbe
imported type with an adjustable focus has been too compli-

cated for general use, and the fixed-focus instruments have

had no means for determining whether or not the telescope

is too far from the furnace opening or heated body. With
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the fixed-focus type, the telescope or tube should not be dis-

tant more than ten times the diameter of the furnace opening
or body, the temperature of which is being measured. In

the new radiation pyrometer, illustrated herewith, which is

of the flxed-focus type, a finder, somewhat similar to those

used on kodaks, has been placed on the tube, and by means
of this finder, the tube can be readily pointed directly at the

furnace opening. It also acts as a measure of distances and
it is only necessary that the bright red of the furnace open-

ing occupy the whole view in the finder. If some of the dark

outside wall of the furnace shows around the bright red open-

ing, this is an indication that the tube is too far distant, and
it should be moved closer until only the bright red can be

seen. This attachment insures that the tube will always be

within the correct distance for obtaining an accurate reading.

It is said that this instrument, under ordinary working condi-

tions, is accurate within 1 per cent or 30 degrees at 3000 de-

grees Fahrenheit.

Another desirable feature of the Brown pyrometer is the

collapsible or telescopic tube which permits the indicator,

tripod, tube and wire being placed in a small leather carrying

case, which, with the instrument, weighs only 15 pounds.

This instrument is calibrated for measuring the tempera-

ture of a black body or the temperature of the walls or parts

Pig. 2- Method of Using Pyrometer for Obtaining Readings Quiclcly

inside of furnaces which are practically black bodies. When
using the pyrometer for measuring the temperature of molten

metals, or highly polished surfaces which reflect, a correction

is made. When the pyrometer is being used on a brick kiln

or furnace, it is frequently inconvenient, if tests of long dura-

tion are to be made, to leave the door or other aperture open.

A fire-brick tube is therefore inserted in the opening so that

it projects into the kiln or furnace, the inside end of the

tube being closed. The pyrometer telescope is then focused

on the inner end of the fire-brick tube, and for permanent
installation a bracket, bolted to the wall, is used for holding

the tube, instead of a tripod.

This pyrometer is particularly adapted for measuring the

temperature about a blast furnace plant, in the open-hearth

furnaces of steel works, where there are excessive tempera-

tures, in brick kilns for burning fire-brick and refractory

materials, in rotary cement kilns where a temperature of

about 3000 degrees must be measured 20 feet inside the fur-

nace, and by engineers for testing the temperature of boiler

furnaces, or in research work.

GOODYEAR OXY-ACETYLBNE EQUIPMENT
Nelson Goodyear, Inc., 50 Church St., New York City,

has designed the oxy-acetylene equipment illustrated herewith

in order to provide a simple yet efficient autogenous welding

appai'atus both for those whose ultimate needs will not be

large, and also for concerns who desire a comparatively in-

expensive equipment.

The oxygen-producing apparatus, which forms a part of

the equipment, obviates the use of a compressor, as the gas is

genei'ated in a simple and reliable way to a pressure of 150

pounds per square inch. This oxygen generator which is at

the left of the illustration, comprises a generating tower,

scrubbing tower, and a storage tank with regulators and

gages, as shown. Oxygen is generated from per-chlorate of

potash mixed with other ingredients. This mixture is put

into a perforated metal cylinder which is placed in the gen-

erating tower. To start generation, either a hot rivet or a

small quantity of ignition is placed on top of the material;

this causes incineration, the entire contents of the perforated

basket being slowly consumed. The oxygen is given off



326 MACHINERY December, 1910

during this incineration, and, as generated, passes through

the scrubber in which it is relieved of its impurities, to the

storage tank. The manufacturers claim an improvement in

this particular, in that there is no expense for heat, as in the

case with gas-heated oxygen generators; furthermore, owing

to the slow incineration of the material and to the fact that

the cylinder containing it does not touch the walls of the

generating towers, the excessive expansion and contraction

of gas-heated retorts is obviated.

As each pound of the oxygen-producing material generates

5 cubic feet of gas, it will readily be seen that since the bas-

ket holds but 10 pounds of material, not more than 50 cubic

feet of oxygen can be made at one charge, and hence an unsafe

pressure is a practical impossibility. As a precautionary

measure, and to conform to the Underwriters' rules, the oxy-

gen storage tank is equipped with a regulator having a relief

valve at its lower end. As the foregoing figures indicate,

the daily capacity of the oxygen apparatus is 500 cubic feet,

if recharged every hour.

In the acetylene generator, which is of a new design, the car-

bide is fed by means of a diaphragm and a rod passing

Goodyear Oxy-Acetylone Autogrenous Welding Equipment

through an annular opening, at the lower end of the carbide

chamber. The diaphragm is of rubber, and as rubber is not

affected by acetylene gas, its deterioration is very slow. The
feed-rod has small recesses in its lower end which fill with

the carbide. As the gas is used and the diaphragm falls,

the rod with the carbide resting in its recesses, passes through

the annular opening; the carbide then drops into the

water and the evolution of gas raises the diaphragm, carrying

the rod back through the opening, so that it is again filled

with carbide and the operation repeated until the charge is

exhausted.

It will be seen that the principle employed in this machine
Is the carbide-to-water principle, which is generally accepted

as the best means for generating acetylene, in that the drop-

ping of carbide in small quantities at a time into a compara-

tively large volume of water, avoids high temperatures with-

in the apparatus. This particular apparatus for feeding the

carbide, has two strong advantages in safety: If, for in-

stance, someone about the shop, either from mischief or

some other motive, should press down on the adjusting

handle at the top of the machine, only about a teaspoonful of

carbide could be thus fed, for the evolution of gas would
raise the diaphragm above its normal point and a spring

would fly out and lock the device against a repetition. In

event of the hose being pulled off, the machine would stop

operating, for in this case the sudden outflow of gas would
exhaust the gas which was under the diaphram so quickly

that the feed-rod would fall below its normal point of oper-

ation and remain there, the generation of gas under these

conditions being too small an amount to raise the diaphragm
high enough for the rod to receive its next charge of car-

bide. This feed-rod is so designed that it will not feed car-

bide, and hence cannot make gas, at a rate faster than We
blowpipe will consume. Thus, it is impossible for this acety-

lene generator to be run beyond its rated capacity. The
generator is designed to supply gas to five different sized tips,

and is adequate for all, excepting the very heaviest work.

The generator is equipped with a filter and hydraulic back-

pressure valve.

As the capacity of the oxygen generating apparatus is suffi-

cient to supply gas for four men, other blowpipes can be

supplied by the provision of additional acetylene units,

though, of course, if welding operations are to be done at

different points in the same factory, it would in that case be

advisable, perhaps, to obtain other equipment, comprising

both the oxygen and acetylene machines.

MOTOR-DRIVEN BENDING MACHINE
A motor driven bending machine designed especially for

bending the fifth wheels of wagons, but also applicable to the

bending of small angles, tees, etc., is shown in the accompany-

ing illustration. This machine consists essentially of the

three rolls through which the material to be bent Is passed.

The bar, angle, or tee, is started edgewise into the rolls, and,

in passing through, it is held from slipping to either side

by grooves in the rolls from which it emerges in a circular

form. By means of a screw in the center of each head, the

top roll can be raised or lowered to vary the space between

the rolls according to the thickness of the material to be

Motor-driven Bendinsr Machine

formed. After the adjustment is made, the screws are locked

with nuts, so as to keep the adjusting sleeve rigid.

All three rolls are positively driven, and by means of ratch-

ets between the two uprights the top roll can Ije raised in-

stantly for removing a completed ring without touching the

screws in the housing. These ratchets operate on cams that

allow the raising of the roll for the receiving and extracting

of material. This arrangement saves much time and obvi-

ates the trouble of adjusting the top screw to bend another

ring of the same diameter. The top roll can be put down in-

stantly to its place and is then ready for bending another

ring. On the rear of the machine there is a device that

makes the first bend in the m tal so that it can be received

in the other rolls. This machine is manufactured by the

Danville Foundry & Machine Co., of Danville, Pa.
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THE GEOMETRIC TOOL CO.'S BOLT THREAD-
ING MACHINE

Bolt cutting or threading niacliinery is ordinarily designed

to handle a comparatively rough class of work of such a

nature that quantity is of more importance than quality or

accuracy. Consequently the average bolt cutter has not been

adapted to that class of work which needs to be interchange-

able and therefore requires an accurate and uniform thread.

In designing the threading machine illustrated in Figs. 1

and 2 it has been the object of the builder. The Geometric

Tool Co., of New Haven, Conn., to produce a machine that

would have the advantages of the ordinary bolt cutter as to

production, combined with the accuracy necessary on inter-

changeable work.

This machine is simple in construction and contains no

parts likely to become deranged. The drive is to a single

constant-speed pulley from which motion is transmitted to

the spindle through a geared speed change mechanism, giving

seven speed variations. The lever by which these speed

changes are effected is conveniently placed and it Is posi-

tively located by the engagement of a spring plunger with

the various holes shown. The proper position of this lever

for dies of different sizes is indicated on the outside of the

casing by the figures 1/4, 5/16, 3/8, 7/16, 1/2, 5/8, 3/4, lo-

cated above the various holes and representing thread dia-

meters.

The die-head used in this machine is the company's style

D type with the exception of certain modifications necessary

to adapt it to the changed requirements of operation. The
style D die-head was originally designed for use on the tur-

rets of screw machines where the work to be operated upon

is rotated and the dies held stationary; therefore to adapt

it for use on a rotary spindle the operating mechanism had

to be modified and means provided for automatically opening

and closing the die while running. TTie way in which the

opening and closing is effected at any predetermined point is

indicated at Fig. 2. The yoke by which the die is operated is

Fig. 1. Threading Machine built by the Geometric Tool Co.

attached to a rod that extends beneath the work carriage. On
this rod there are adjustable stops which, by engagement with

the carriage, operate the die. To facilitate setting the work in

correct relation with these stops there is a swinging gage

against which the end of the bolt or rod is placed before being

clamped in the vise.

A liberal supply of oil is automatically forced to the dies

by a small pump located within the column. This pump, as

indicated in Fig. 2, is driven by a belt from the main shaft.

Beneath the ways of the machine, which are surmounted by

a wide channel for catching the lubricant, there is a parti-

tioned reservoir where the chips are automatically separated.

The pump takes its supply from the section to the left, into

which only clear oil has entered, and forces it through the

hollow spindle to the dies. This machine is, of course,

adapted to the threading of long bars or rods, as well as bolts

and studs. The work itself is held in a strong vise having

V-jaws which accurately locate it with reference to the die.

MODEL SPRING WINDER
A spring winder of simple design is shown in the accom-

panying halftone, which is adapted to the winding of right-

or left-hand helical springs of either the extension or com-

Model Spring Winder

pression type. This machine is so arranged that mandrels

for springs of different sizes can easily be placed in position,

and means are provided for varying the pitch of the coils.

When a spring is to be wound, the wire is passed through

M.,.-lii„e'-;. N.Y.

Fig. 2. Elevation of the Geometric Threading Machine

a hole in the tension bolt and then through a slot to a clamp-

bolt in the handle. The machine is then ready for operation.

The tension is varied by adjusting a winged nut on the ten-

sion bolt, and the pitch of the coils is changed by shifting a

spacing plate, the position of which is controlled by the han-

dle seen in a vertical position in the illustration. The winder

is fastened to a bench or table by means of a thumb-nut and

the adjustments are easily and quickly made.
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This machine has a capacity for springs varying in size

from 1/16 inch to 1% inch inside diameter, and for lengths

ranging from % inch to 12 feet. This winder is made of

malleable iron with the exception of the working parts which
are of machine steel, casehardened. It is intended for use in

connection with manufacturing work, repair shops, garages, or.

In fact, wherever springs are used.

NEW MACHINERY AND TOOLS NOTES
Center Calipers: William H. Harris, Laurium. ilicli. Cali-

pers, the legs of which are linked to a central bar containing
a scriber that automatically maintains a central position. This
scriber has an in-and-out adjustment against the tension of a
spring, and it may be used for locating the center of any part
within the capacity of the caliper.

Pipe Wrench: Wright Wrench & Forging Co., Canton, O.
Quick-acting pipe wrench which can be adjusted instantly to
any size pipe with one hand. This wrench has a capacity for
pipes ranging from Vs inch to 1% inch in diameter. The
mechanism is s'.niple and the grip on the movable jaw inter-
changeable, so that it can be easily replaced when worn.

Wrench: Detroit Model Machine Works, Fremont, Ohio.
Quick-acting wrench having an adjusting nut, the diameter of
w^hich is greater than the width of the bar (which is threaded
only on the lower side), so that it can be quickly disengaged
when making an adjustment. This disengagement is effected
by pressing the sliding jaw and nut downward against the
tension of a spring.

Machinists' Hammers: Van Doren Mfg. Co., Chicago
Heights, 111. New line of drop-forged ball-peen hammers.
These hammers are forged from high-grade tool steel and are
carefully hardened. Particular attention has been given to
the weight which is within % ounce of the nominal weight.
The handles are of second-growth hickory of good quality, and
the hammers are well-balanced.

Extensometer: Riehle Brothers Testing Machine Co., Phil-
adelphia, Pa. E.xtensometer for tension tests in which the test
piece is clamped between four pointed thumb-screws, contained
in two yokes that are held apart by a connecting-bar or rod.
The upper yoke is hinged to this bar, and by means of a lever
construction, the deformation of the piece is doubled in the
reading of the micrometer, as the latter indicates twice the
extension of the test piece.

Geared Head Lathe: Hamilton Machine Tool Co., Hamil-
ton, O. I.athe with single constant-speed driving pulley and
all-geared head. The spindle of this machine can be stopped
instantly from any point along the bed by operating a shifter-
rod which connects with a friction clutch in the head. There
are twelve changes of spindle speeds in all, six being obtained
by the operation of a lever at the front of the head, which
number is doubled by the back-gears. The sliding gears are of
steel and run in an oil bath.

Tilting Shaper Table: Mark Flather Planer Co., Nashua,
N. H. Combination tilting and swiveling shaper table which
permits angular adjustment of the work to be made about axes
parallel to or at right angles with the face of the column.
The tilting table rests on the regular table which has lugs that
form the bearings. The adjustments are effected by conveni-
ently located screws which have thrust blocks to prevent end
play. The limit of angular movement is 5 degrees below
the horizontal and S degrees above it.

Pyrometer: Price -Electric Co., Lakeview, Cleveland, O.
Recording pyrometer the recorder of which is equipped with
a roll of graduated chart paper which, by suitable means, is

moved beneath a needle. The recording line is made by an
electric spark which jumps from the end of the pointer and
perforates the chart at regular and frequent intervals. The
couple or business end of the pyrometer generates an electric
current, the intensity of which is proportional to the differ-
ence in temperature between the ends.

Sheet-Metal Squaring Shear: Niagara Machine & Tool
Works, Buffalo, N. Y. Power sheet-metal squaring shear
equipped with an automatic feed which locates the stock in the
proper position for cutting strips in any desired width up to
12 inches. The gripping mechanism is mounted on a slide the
stroke of which can be readily adjusted for strips of different
widths. This machine is back-geared with a ratio of 4 to 1,

and the speed of the slide is 46, 60 and 80 strokes per minute,
the slowest speed being used for the widest strip.

Graduating Machine: Modern Tool Co., Erie, Pa. Univer-
sal graduating machine which automatically stops when
the work is completed. This graduating machine is made in
two sizes, designated as Xos. 1 ana 2. The smaller size is in-

tended for light work, such as curved scales, surveying in-

struments, etc., while the No. 2 machine is adapted to the
graduating of heavy milling-machine saddles, the faces or
edges of disks and similar work. Means are provided for ac-

curately adjusting all parts, and any width of spacing or
length of line can be obtained.

Tumbling Barrel: Globe Machine & Stamping Co.. Cleve-
land, O. Horizontal tumbling barrel for burnishing articles
prior to plating and for polishing either plated or unplated
parts. Tlie burnishing is effected by the use of steel balls.

The barrel is of cast Iron lined with maple wood and has an
octagonal cross section. These machines are made with three
sizes of barrels, the smallest of which is 24 inches in diameter
by 8 inches wide, and the largest 30 inches in diameter with
a width of 16 Inches. They are also furnished in either the
single-, double-, or triple-barrel types.

Chain Hoist: Chisholm & Moore Mfg. Co., Cleveland O.
Forty-ton chain hoist, the design of which is similar to that of
smaller sizes made by this company. It has a multip'e disk
brake which effectually locks the load and at the same time
permits free lowering by a reverse movement of the hand-
wheel. There are two independent load chains which move
together: the idler sheaves are placed so as to permit doub-
ling up the chains and carrying the load on eight strands of
%-inch chain. These hoists are also made in three smaller
sizes having capacities of 16, 20 and .30 tons, respectively.

Hack-saw Machine: Massachusetts Saw Works, Chicopee,
Mass. Power hack-saw machine with capacity for cutting stock
up to 6 inches in diameter. The machine stops automatically
and requires no attention after the cut is started. It has an
adjustable stop so that cuts can be made to any desired depth.
There is a rest for the piece being severed which prevents the
breaking of blades when the severed part falls. By means of
a patent adjustable lifting device, the blade can be raised on
the return stroke, which greatly prolongs the life of the saw.
This machine has a steady, even, forward stroke and a quick
return stroke.

Variable Speed Planer: Hamilton Machine Tool Co., Ham-
ilton. Ohio. Variable speed driving mechanism for the i>Ianer,

by means of which four cutting S!)eeds are obtained. These
speed variations are controlled by a single lever located just
back of the driving puleys. The planer has a constant quick
return si)eed. All gears are of steel and are engaged by direct
contact and not by clutches. The speed change mechanism is

located in the bed where it is out of the way and thoroughly
I)rotected. The different speeds available and the proper loca-

tion of the levers for each speed is indicated by an index plate

attached to the machine.

Core Machine: Brown Specialty Machine Co., Chicago, 111.

Core-making machine of the same general type as formerly
manufactured by this company, but with the addition of back-
gears which give a ratio between the driving shaft and the
bit of 3 to 1. These back-gears are employed when making
cores larger than 3 inches, a direct drive being used for cores
under this size. This machine has a capacity for diameters
ranging from % inch to 7 inches, and for square cores with
widths ranging from % inch to ."> inches. By the use of spe-

cial dies, round cores as large as 11 inches in diameter can be
made, and square ones with widths up to 7Vi inches.

Wheel Lathe Dog: Putnam Machine Co., Fitchburg, Mass.
Dog for locomotive driving-wheel lathes; this dog has serrated
jaws which move along inclined planes and are wedged against
the tires, thus giving a powerful drive. When the wheels are
in place, the jaws which are held in a retrac ted position by
latches are released so that they come in contact with the
tires. Opposite each jaw there are clamps which give a rigid

support to ihe wheel. When the lathe is started and the rotary
motion of the wheels tends to be retarded by the resistance
of the cut, the jaws move slightly along the inclined planes
and the serrations are embedded into the tires, thus giving a
strong grip.

Power Press: Niagara JIachine & Tool Works, Buffalo,

.\. Y. Double back-geared power press equipped with an au-

tomatic friction clutch designed for handling heavy work. In
the operation of this clutch no drop weight is used as it is

thrown into engagement by a positive mechanism consisting
of a series of links and levers which cause it to be fully en-

gaged before the press begins to work. The clutch can be
tripped either by a foot-treadle or by hand. When the foot

treadle is used, motion ceases at the highest point of the stroke,

whereas, by the use of the hand lever, the machine can be
stopped or started at any point. The distance between the up-

rights of this machine Is 28 inches, the ratio of gearing is 25
to 1.

Wrenches: Bemis & Call Hardware & Tool Co., Springfield,

Mass. A new line of screw wrenches designated as "No. 60
Steel Handle" and "No. 62 Screw Wrench," built in sizes

ranging from 6 to 21 Inches. The bars of both styles are forged
from special open-hearth steel, and the slides which are of a
tough semi-steel, are of a strong design. The operating scre.vs

are of a higli-grade steel. The handle of the No. 60 style is of

semi-steel, hollow, and well braced internal'y. It is forced on
the shank under corsiderable pressure and is securely riveted

at the tip, being also held with a lateral pin rivet. On the No,
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fi2 style, the liamlle consists of a frame, which has selected

hardwood sides that are locked in place under pressure and
securely riveted. The frame itself is also rigidly attached to

the wrench har.

Molding Machine: E. Killing's Molding Machine WorliS,
Davenport, Iowa. Molding machine of the jarring power rock-

over type. When the nuichnie is being operated, the pattern
is mounted on a pattern hoard and the whole is fastened to

the rockover table. After the flask is in place and filled with
sand, the mold is jarred to the proper density by compressed
air which is alternately applied and released automatically in

the cylinder under the jarring table. Air is employed for this

puriiose and the pattern may be withdrawn at the sjieed which
will give the best results. The jarring cylinder and the valve
are simple in construction and the latter is of the expanding
I'ing piston valve type. No springs are used on this machine
and all working parts are protected against the abrasive ac-

tion of the sand.

Vertical Milling Machine: Newton Machine Tool Works,
Inc., iMth and Vine Sts., Philadelphia, Pa. A heavy design of

vertical milling niaihine. The drive is by belt to a horizontal
shaft at the top of the column which transmits movement to

the spindle through a large worm-wheel fitted with roller

thrust bearings. This worm-wheel has a bronze ring w-ith

teeth of steep lead and both the driving worm and •worm-wheel
are entirely encased, permitting continuous lubrication. All

gears in the machine are of steel or bronze and all movements
are clutched. The circular table is 60 inches in diameter and
it has a large central bearing in the supporting saddle. The
maximum distance from the end of the spindle to the table is

22 inches; length of the cross and longitudinal feeds 33 inches,

and the distance from the center of the spindle to the upright,

34% inches. The extreme height of the machine, with the
spindle in its highest position, is 12 feet 6 inches.

Molding Machine: Osborn Mfg. Co., Cleveland, O. "No
shock-jolt" molding machine, which is mounted upon a heavy
cast-iron bed-plate that acts as a shock absorber. To prevent
any transmission of the shock from the bed-plate to the foun-
dation, the former is mounted upon four steel springs that are
similar to those used in freight car construction. There is

also another set of lighter springs above the bed-plate which
prevents any rebound and consequent loosening of the sand
in the mold. Tbns the weight of the mold, machine, and bed-

plate, is held in suspension between two sets of springs which,
in conjunction with the weight of the bed, absorb the blows re-

cjuired to pack the sand. One advantage of this construction
is that a large foundation is unnecessai'y. In starting the ma-
chine, it is simply necessary to fill the flask and then set the
machine in motion. The stroke can be varied while running,
by regulating the compression, while the quantity of air ad-

mitted to the cylinder takes care of molds of varying weights.
» * *

ANNUAL MEETING OP THE AMERICAN SO-
CIETY OF MECHANICAL ENGINEERS

The thirty-second annual meeting of the American So-

ciety of Mechanical Engineers will be held in the Engineer-

ing Societies Building, New York, beginning Tuesday even-

ing, December 6, whicti will be the occasion of the annual

presidential address and of a reception by the president and

president-elect. The professional papers to be presented

are unusual In variety and merit. A variation in the usual

program has been introduced in the time of engineering ex-

cursions. These will be on Friday after all the profess-

ional papers have been presented. Members will be able

to attend all of the sessions and still not miss one or more of

the excursions in which they are interested. Following is tlae

list of papers, subject to change and addition:

"The Transmission of Heat in Surface Condensation," by
George A. Orrok.
"Combustion and Boiler EfHcieucy." by Edward A. Uehling.
"Automatic Control of Condensing Water," by B. Viola.

"Test of a 10,000-K.W. Steam Turbine," by S. L. Naphtaly.
"Test of a 9,00U-K.W. Turbo-Generator Set," by F. H. Varney.
"Notes on the Value of Napier's Coefficient with Superheated

Steam," by Isaac Harter, Jr.

"A New Theory of Belt Driving," by Selby Haar.
"Stresses in Connecting-Rods," by 'W. H. Herschel.
"Operating Conditions of Passenger Elevators," by Reginald

Pelham Bolton.
"Modern Shoe Manufacture," by M,. B. Kaven and J. B.

Hadaway.
"The Field for Grinding," by C. H. Norton.
"Precision Grinding," by W. A. Viall.

"Modern Grinding Methods," by B. M. W. Hanson.
"First Large Gas Engine Installation in American Steel

Works," by E. P. Coleman.
"Industrial Continuation Schools of Munich," by Dr. George

Kerschensteiner, superintendent of schools, Munich, Bavaria.

COMBINATION DRAFTING AND OFFICE TABLE
A combination table which nuiy be converted from a library

or ofliee table into one suitable for drafting is shown in the ac-

companying half-tone. As the engraving indicates, this table

is arranged for drafting purposes by simply puliing out the

drawer and placing the rear part of a drawing-board, which
is set in the top of the drawer, on the table. The drawing
instruments and other paraphernalia can be kept in a small

drawer or tray that is inserted in the side of the main drawer.

Office or Library Table \pith DraxWng Board ready for Use

The space beneath the board can be utilized for drawing
paper, books, etc. It will be noted that the drawing-board

can be placed in the working position without disturbing

whatever might be kept on top of the table.

This table is made of thoroughly kiln-dried oak and it has a

golden oak polished finish. It is manufactured by the Fritz

Mfg. Co., Grand Rapids, Mich.

* * *

GRINDING LARGE HOLES IN CAMS ON THE
HEALD CYLINDER GRINDER

The accompanying illustration shows the cylinder grinder

built by the Heald Machine Co., Worcester, Mass., grinding a

141/2-inch hole in a cam weighing over 500 pounds. Although
designed primarily for internally grinding automobile and

Heald Cylinder Grinder adapted to ^indinpr 14 1-2-inch Hole in Cam
weighing 517 pounds

other gas engine cylinders, it is an adaptable machine suited

to varied classes of grinding. The illustration shows the spe-

cial adaptability of the machine to pieces for w'hich machines
of the revolving work type are not well suited. This machine
is of the sun-and-planet or universal type, the spindle being

mounted in an eccentric bushing in a revolving head, with

means for changing the amount of the eccentricity and thus

controlling the size of the hole ground (see Machinery, Aug-

ust, 1905, for illustrated description). The job called for

grinding out the shaft bore of two cams for a large shaft of

a drawing press of massive proportions. Wlien the press was
being assembled at its destination it was found that the holes

in the cams were too small to allow them to go on to the shaft
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in the proper place, and about 0.025 or 0.03 inch had to be re-

moved before they could be assembled.

The cams were mounted on parallels on the table of the

grinder and brought into position against an angle-plate with

the hole parallel with the grinding spindle and the travel of

the table. Owing to the large diameter of the hole, it was nec-

essary to secure a specially large grinding wheel for the job,

which, in turn, necessitated a relatively large driving pulley

mounted on the left-hand end of the wheel spindle, to produce

the correct circumferential work speed. This feature alone,

perhaps, illustrates the extreme capacity of the machine, in-

asmuch as the pulley commonly used is still in place, the

wooden pulley having been mounted outside, as will be seen

by noting the dark ring showing the edge of the pulley rim.

This pulley is the one on which the belt ordinarily runs when

grinding automobile and gas-engine cylinders, and is in proper

proportion to the diameter of the grinding wheels used in

that particular work.
* * *

APPRENTICESHIP THE BASIS OF TRADE
TRAINING

That apprenticeship is a vital part of industrial training was

the substantially unanimous opinion of the speakers on the

topic "Apprenticeship and Corporation Schools," at the fourth

annual convention of the National Society for the Promotion of

Industrial Education held in Boston, Nov. 17 to 19. The sub-

ject named was considered in a series of papers presented

Friday morning, Nov. 18, and the papers and discussions of

the afternoon session of that day, although not confined to

that specific topic, tended to emphasize still more strongly the

fundamental necessity of providing for some form of appren-

ticeship in connection with all schools undertaking to train

young boys in mechanical trades.

In opening the sessions of the day, Magnus W. Alexander,

of the General Electric Co., Lynn, Mass., who presided at the

morning session, sketched the transition from the medieval

apprenticeship system to the new apprenticeship idea that

arose when the use of power machinery had seemed for a

time to destroy both the need and possibility of apprentice-

ship. That training under some form of apprenticeship sys-

tem which would be adapted to the manufacturing conditions

of the present v/as indispensable, had been recognized, Mr.

Alexander said, by the majority of manufacturers. The present

problem, therefore, was not whether there should be an ap-

prenticeship system, but what kind of an apprenticeship sys-

tem there should be.

Several different ways of working out this problem were

described in formal papers which showed considerable variety

In the manner of attacking the problem, but were alike in the

one point of being based upon apprenticeship.

Tracy Lyon, of the Westinghouse Electric & Mfg. Co., Pitts-

burg, described the system employed by them, by which the

trades' apprentices in the shops are instructed in the class-

room four hours a week during the entire year, and are there

taught mechanical drawing and arithmetic In the shape of

shop problems. The main object is to awaken the boys' intel-

ligence and to set them to thinking in an accurate way about

the work they are doing in the shop; the final object being to

make good, all-around mechanics of them. The present plan

of teaching is to ground the boys thoroughly in the construc-

tion and use of a standard machine tool, a lathe, for instance,

then send them into the shop to gain a certain amount of ex-

perience in the operation of this tool, and after this is ac-

quired to bring them back and repeat the process with another

tool. During their entire apprenticeship the boys are under

the supervision of the foreman of the apprenticeship depart-

ment, who keeps a record of the work and the progress of

each one. A night school with very elaborate technical equip-

ment has been provided for the adult workmen of the shops

and this night school is also open to the boys so far as they

are qualified and wish to broaden and advance their studies.

The notably successful apprenticeship system of the Atchi-

son, Topeka & Santa Fe Railway System, Topeka, Kans., was

described by F. W. Thomas, supervisor of apprentices tor the

Atchison Co. In these schools of the Atchison system, appren-

tices in the shops are taught as individuals according to their

individual needs and capacities so as to make them better un-

derstand the work they are called on to do in the shops; the

lessons are simple and each lesson refers to some part of a

locomotive, car, shop tool or other feature common to rail-

road work. The function of the school-room and of the ap-

prenticeship instructor is not only to teach the boy things, but

to teach him to use his brains along with his hands and eyes,

to reason out and to understand the work in the shop as he

progresses. Although the Santa Fe is spending between

thirty-five and forty thousand dollars a year in training boys

for Its future needs, Mr. Thomas declared that as a result of

the instruction given to them the boys are accomplishing

enough more work to more than pay for the cost of the teach-

ing.

The methods of the Mechanics bchool of the Solvay Process

Co., Syracuse, N. Y., were presented by George G. Cotton. The
work of the mechanics of this company is repair work on the

company's plant, and it requires the services of mechanics

who have been trained in the special chemical work of the

company. Employes obtained from the usual sources are

lacking in the necessary special knowledge and must undergo

a course of preliminary training in the company's shops before

they can be used on regular work. The method of the school

is substantially the original "Cincinnati Plan" of one w-eek in

the shop, one week in the school. The boys alternate week

and w-eek between the shop and school, the shop squad fol-

lowing the regular shop schedule of hours and the school squad

attending from 8 a. m. to 3 p. m., with a noon recess. The
boys are paid for their time both in the shop and in the

school. All shop work is carried on in the shop, under shop

coiulitions and management and always on the regular w-ork,

which work requires speed, accuracy and results. The char-

acter and ability of each boy is taken into account, and he is

considered to have completed his course when he shows that

he is properly prepared for the work for which he is being

trained; he is then graduated into the regular shop employ.

The boy's advancement in pay depends entirely upon h:s in-

dustry and ability.

Another type of trade school was described by Samuel F.

Hubbard, superintendent of the North End Union School of

Printing in Boston. This scnool depends finally upon a group

of employing printers who are associated with the manage-

ment and direction of the school and who provide the boys

with the opportunity for further training and with wages by

taking them into their shops as apprentices after the period

of preliminary training in the printing school. Mr. Hubbard

stated very forcibly the value of necessity of apprenticeship as

a means of providing the partly taught boy with regular wage-

producing work and thus saving him from the only too prob-

able disasters that follow the hunting of a job by untrained

or half-trained youngsters.

In summing up the morning's discussion, G. M. Basford, as-

sistant to the president, American Locomotive Co., New York

City, pointed out the fact that in all the schemes described,

there was either an actual apprenticeship or some relation

between the company and the boy that was pretty nearly the

same as apprenticeship. Mr. Basford asserted that an ap-

prenticeship is apparently the only way of securing for

boys in trade schools the shop atmosphere and the familiarity

with shop conditions which is necessary to make them

efficient mechanics.

At the afternoon session of November 18 a very striking re-

port was the paper of Frank B. Dyer, superintendent of

schools, Cincinnati, on the Cincinnati Public Continuation

School for apprenticeship in mechanical trades. Machine

apprentices spend four hours a week in this school and the

results in improved efficiency of these apprentices in the shops

has been a very remarkable product of a system which has cost

the city only $3000. The plan of the continuation school has

proved as stimulating to the older workmen in the machine

shops, and che industrial night : chools have as a result proved

attractive to these older men.
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EDUCATION AND THE DEVELOPMENT OP
THE APPRENTICE*

Tlie various methods for securing an ample supply of

skilled labor were discussed In this paper and the main point

urged was that the employers and the school boards come to-

gether and organize industrial and trade preparatory schools

as a part of the public school system.

Prof. Flather believed that general instruction on manual

training would not need these requirements, from the limita-

tion of its work; for with but few exceptions, the time de-

voted to any one subject does not exceed 250 hours and when

it is considered that tronj 8,000 to 11,000 hours are spent in

learning a trade, it can be readily seen that the manual train-

ing of our schools can have but little weight. The one marked

advantage that it has, however, is the opportunity of afford-

ing teachers and parents as well as the boy, knowledge as to

whether or not an industrial career should be followed.

Prof. Flather further pointed out that it is due to the demo-

cratic ideas held by our school boards that there has been

so little differentiating in the courses. This should not be,

for the same conditions exist in the status of our school

children as in the commercial and business world, where it is

recognized that all men are not equal.

It was urged that manual training be taught in the ele-

mentary schools up to the end of the sixth grade, when

separate courses should be established, one, as at present, for

professional and commercial training, as well as the higher

technical training leading through the high school, and the

other having in view the industrial training of the pupil.

During the seventh and eighth grades of this industrial train-

ing, practical work should predominate, though the train-

ing should be general and not specific. During this period

the school day might be increased to seven hours, to compen-

sate for the decreased amount of study preparation. Of this

amount, at least four hours should be devoted to practical

work under skilled workmen.

Following this should be two years of specialized trade-

preparatory work in which the time spent is devoted to one

definite trade, to the end that by judicious and intelligent

training the boy may enter some industry where he will he

given an opportunity, at fair wages under an apprentice in-

structor, to finish the trade begun in the preparatory school.

Here, the time could be increased to eight hours a day

with four hours on Saturday, throughout eleven months of

the year. An advisory committee of representative men,

selected from the leading industries of the locality, could co-

operate as an advisory committee in this course. It could not

be expected that all the boys would become skilled trades-

men, but the training could well be adapted to prepare all

boys who so desired to enter 'ndustrial pursuits, and, by a

process of elimination, those best qualified could be trained

for the trades, while others of less promise could be trained

for some special work. At any rate, the amount of time

required to finish a trade might thus be materially reduced.

It was further pointed out by Prof. Flather that no uni-

versal system of trade education is applicable, but local con-

ditions will suggest and demand modifications. It should also

be borne in mind, in working out such a course of study, that

some of the boys will reach a period in their life when
they will want to keep on with their studies and enter a tech-

nical college. For these, provisions should be made, by modi-

fication of the high-school course with this in view. It is

believed that this system will further the interests of both

employers and employes, making for better citizenship and a

more rapid development of our American industries.

The pneumatic tool-holder for locomotive tire turning de-

scribed in the October number on page 133, engineering and

railway editions, by "Canadian Pacific Railway Apprentice,"

has been patented by W. Petersen, shop engineer of the Can-

adian Pacific Railway, Patent No. 971556.

* Abstract of paper by. J. J. Flather, read before the National Foundrymen's
Association, Chicago, 111., November 17, 1910.

AMERICAN MUSEUM OP SAFETY OPENING
A permauent exhibit of safety appliances of the American

Museum of Safety at the United Engineering Societies' Build-

ing, 29 West 39th St., New York, w'as opened November 21 with

appropriate exercises in the auditorium. The gold medal of-

fered by S. C. Dunham, president of the Travelers' Insurance

Co. was presented to the United States Steel Corporation as

being the concern that has done most for the protection of its

workmen by the adoption of safety devices, etc. The medal

was accepted by W. B. Dickson, first vice-president of the

corporation.

The Scientific American gold medal for the best safety device

exhibited at the museum was awarded to the Safety Scaffold-

ing Co., of New York for its suspended platforms. Dr. W. H.

Tolman, director of the museum showed his collection of lan-

tern slides illustrating safety appliances in use abroad and in

America.

The permanent exhibition of the museum is on the sixth

floor of the Engineering Societies' Building where a good-

sized room is filled with devices for promoting safety of life

and limb. The museum is badly in need of funds for carrying

on its humanitarian work, and a plea was made at the meeting

for $25,000 to meet the need for expansion.

* * *

The running time between New York and Philadelphia on

the New Jersey Central Railroad has been considerably short-

ened, it having been cut down to 1 hour and 50 minutes on all

through trains between the two cities in both directions. As
the trip between New York and Philadelphia includes a ferry

transfer between Jersey City and New York with consequent

delay, the actual running time for the 90 miles between Jersey

City and Philadelphia will be only 96 minutes, including on

some of the trains as much as twelve minutes for delays and

stops. On some stretches, therefore, a speed of 90 miles per

hour will be maintained, and the average speed, stops and
slow-downs excluded, will be over 64 miles per hour. The ser-

vice from Jersey City to Philadelphia will be the fastest

hourly train service in the world.

* * *

Don't try to file a hardened mandrel.

Don't caliper a piece of work when it is running.

Don't make double lines when laying out die work.

Don't use a micrometer on work that has scale on it.

Don't make tight and loose pulleys the same diameter.

Don't use a three-foot pipe on a 12-inch monkey-wrench.

Don't resort to a triangular file to doctor up a poor thread.

Don't think your tool kit is complete without an oilstone.

Don't grind a right-hand tool to make it do a left-hand tool's

work.

Don't use a soft oilstone to put an edge on a sharp-pointed

tool.

Don't make punches a loose fit for blanking or piercing thin

metal.

Don't take a heavy chip for a finishing cut when turning

threads.

Don't think that all maehinists are "mechanics," for they

are not.

Don't forget that you can file an emery wheel with a com-

mon file.

Don't hit a hardened die or any hardened work with a steel

hammer.
Don't use fatty oil on an ice machine, where ammonia will

get at it.

Don't use lard oil when cutting cast-iron threads; kerosene

is better.

Don't think that weight necessarily means value in a ma-

chine tool.

Don't use a hardened steel hammer to drive arbors out of or

into work.

Don't try to force a screw into a hole when it is not prop-

erly fitted.

Don't make punches a tight fit for blanking or piercing

thick metal.

Don't use a tool with too broad a nose for finishing small

steel parts.
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PERSONALS
Robert R. Keith, for five years mechanical engineer and

general superintendent of the Sight Feed Oil Pump Co. of

Milwaukee, Wis. and The Richardson-Phoenix Co., its suc-

cessor, has resigned and is now on a Western vacation trip,

taking a short rest before resuming his activities.

Robert Wilde, foreman of the gear cutting department of

the Cadillac Motor Car Co., Detroit, Mich., by which concern

he was employed for eight years, has resigned his position

to become superintendent of E. J. Kruce & Co., Detroit,

manufacturers of transmission gears and auto parts.

.T. M. McDowell, foi-merly president and manager of the

Russell Drill Chuck Co., is now associated with the Morrow
Mfg. Co., Elniira, X. Y. in the capacity of general sacs
manager of the drill chuck department. Mr. McDowell's

long experience in the manufacture of drill chucks qualifies

him as an expert in that line.

Fred H. Moody, formerly associate editor of Ciinadian Mn-
chinery, Toronto, Ont., has joined the staff of Machixehy.
Mr. Moody Is a graduate of the mechanical engineering

course of the University of Toronto, and has had the prac-

tical shop and drafting-room experience that well qualifies

him for editorial w'ork on this journal.

Walter Brinton, superintendent of the manganese steel

department of the Taylor Iron & Steel Co.'s plant at High
Bridge, N. J., since 1895, has resigned and has taken a posi-

tion as consulting engineer for the Edgar Allen Ameri-

can Manganese Steel Co., manufacturers of manganese steel

at Chicago Heights, 111., and at New Castle, Del. Mr.

Brinton's headquarters will be at the New Castle p'ant.

Fay L. Faurote, advertising manager of the E. R. Thon:as

Motor Co., Buffalo, N. Y. has resigned to become associated

with a large corporation in Chicago. Mr. Faurote is a

graduate of the University of Michigan, class '03 with de

gree of M.E. and has specialized in gas engine work. He
has been actively engaged in publicity work, and is the au-

thor of three books on automobiles and gas engines.

John I. Rogers has opened a New York office in the City

Investing Building, 165 Broadway, which will henceforth

be used as his main office. Mr. Rogers makes a specialty

of forging by the steam hammer, the drop hammer and the

hydraulic press; special rolling such as railway tires and

rolled wheels; the use and manufacture of alloy steels;

machine shops and power plants; and general iron and
steel works engineering. He resigned from the Midvale

Steel Co. of Philadelphia about one year ago to take up
professional practice, and since has been engaged in con-

sultation work and design along the above lines.

OBITUARIES
Philip Corbin. president of the American Hardware Cor-

poration and founder of P. & F. Corbin, died at his home in

New Britain, Conn., November 3, aged eighty-six years.

Prof. Stillman W. Robinson died at his home in Colum-

bus, Ohio, October 31, aged seventy-two years. He was the

author of technical books, including "Principles of Me-

chanism."

Rawson Hathaway died October 23, aged eighty-two years.

Mr. Hathaway worked for thirty-three continuous years,

and after a short break, for seven more years at the United

States Armory, Springfield, Jlass.

Edmund S. Shepardson, formerly superintendent at the

L. S. Starrett Co.'s factory in Athol, Mass., died Oct-

ober 29 at his home in that place after a year's illness,

aged sixty-two years. Mr. Shepardson had been in the em-

ploy of the company for twenty-eight years.

Willard Steven Whitmore, inventor of the papier-mache

matrix process of stereotyping used by nearly every news-

paper in the country, died in October at his home in Wash-
ington, aged sixty-eight years. Mr. Whitmore held a posi-

tion as stereotyper in the government printing office. It is

said that he never received any material benefit from his

very valuable process.

Octave Chanute, a distinguished engineer whose early in-

vestigations of mechanical flight and writings on the theory

of air-supported planes perhaps justly entitled him to the

appelation "father of the aeroplane," died at his home in

Chicago November 23, aged seventy-eight years. Mr. Chanute

was born in Paris, France, and came with his parents to

America when only six years old. He achieved eminence as

a railroad engineer and at one time was chief engineer of

the Erie R. R. He was builder of the Kansas Pacific Rail-

way, the Union Stock Yards of Chicago and the Missouri

River Bridge. His writings on mechanical flight were not

recognized as authoritative or of importance until Orville

and AVilbur Wright had made their first successful flights

and had acknowledged that it was Chanute's book "Progress
in Flying Machines," published in 1894, which had turned
their attention toward aeroplane experiments. They gave
him credit for working out the theory of design of aeroplanes
and blazing the trail for a practicable machine. Chanute's
prestige as an aerial authority is even greater in Europe
than in this country.

COMING EVENTS
Docembcr 5-6.—Annual meeting of the .Vmerican Society of Re-

friy:('rating: Engineers, New York. W. H. Uoss, secretary, 15-i Nassau
St.. New York.
December 6-9.—.\nnual meeting of tlie American Society of Mechan-

ical Engineers, 29 W. 39th St., New York. Calvin \V. Ei'ce, secretary.
December 12-1.">.— Convention of the National Gas and Gasoline

LiHgine Trades .Vssociation, Kacine, Wis. Albert Stritmatter, secre-
tary. Cincinnati, Ohio.

December 31-.Ianuary 7.—International Automobile Show, Grand
Central I'alace, New York.

.lanuary 7-21.—Association of Licensed Automobiles tenth annual
exhiliition of automobiles and automol)ile appliances. M. L. Downs.
7 l::lst -!2d St., New York.

NEW BOOKS AND PAMPHLETS
Thk l.vviii.cTK (;k.\ii Si.Mi'i.Y i;.\pi..iiNKu. 41 pages. 6x9 inches. S.i

illustrations. Published by The Fellows Gear Shaper Co., Spring-
tield. Vt., for ivt-r distribution.

This interesting pani|>4ilet is a "direct, concise treatise, which makes
plain the action of involute gearing, and yet avoids the use of higher
mntbeniaties." It is written by one who lias made a stud.v of gearing
and gearing problems and is expressed in the simpli-st language, with
diagiams to illustrate. .\ny mechanic or student interested in prac-
tical gear making and tlie theory of involute gear action will do well
to get this pamphlet and study the principle of the involute and its
application in the design of that interesting machine, thi' Fellows gear
sliaper.

The Volatile M.vtiki! of Coal. By Horace C. Porter and F. K.
Ovitz. 56 pages, 6x9 inches. I'ublisbed by the ISureau of
.Mines, Depaitment of the Interior, Washington, I). C, as Bul-
letin No. 1.

This bulletin is isstied by a new bureau in conse<juence of tin- vari-
t)us fuel investigations that were being carried on by the ti-chnologic
liraneh of the I'nited St.iti s Ueologieal Survi'y being transfiM-red by
law on .luly ]. 191(1, to a new federal bureau, the Uureau of .Mini's,

wbirij was authorized to continue the investigations, and make public
reports of the results. The bulletin is a report on an investigation
of tile volatile matter in Si'vi>ral typical coals—the composition and
amount at dilTetent temperatures of volatilization. It is merely a
priliminary repoit, stating the problems studied, the methods used,
and the results thus far obtained, as the experimental work is still in

pmgress.

Kkfkct of Kkvwavs i)X TiiF. STitEXfiTii OF SHAFTS. By Herbert F.
Mooie. 20 pages. 6x9 inches. Published by the University of
Illinois, Vrbana, III.

This is Bulletin No. 42 of the University of Illinois Enginivring
Experiment Station, and gives the results of a seriis of tests ri'cently

carried out on the effect of keyways on the strength of shafts. This set

of t'xperimeuts was planned and condueted with the realization that,
while the strength and proper iiropoition of keys have been the sub-
Jict of considerable study and some experimentation, the effect of the
keyway on the torsional strength of the shaft has apparently been
studied but little, though it had been generally conieded that the
keyway must weaken the shaft in whidi it is cut. The effect of
coinbiiii'd bending ami twisting was also the subject of experiments.

For eompaiison of the shaft before and after keyseating, the ratios of

the strengths are used as in riveted joints, and spoki n of as "the
efficiency."

Meciiaxical World Pocket Diauv .\nd Yeah Book for 1911. 423
pages, 414x6'/! inches. Published by I':iiimutt & Co., Ltd., 05
King St., .Manchester, England. Price 6d. net.

The twenty-fourth annual edition of this handy book has just been

issued. It contains the usual iuforination. gotten up in convenient

form, for ready reference, and has teen enlarged by the addition of

thirtv-tour pages. It is a nuieh thicker book than the last issue, not
being printed on as good a ijuality of paper, which materially de-

tracts from its value as a refen-nce. There are tlii' usual chapters on
steam and its proiierties, steam engines, indicators, steam turbines,

boilers, gas and oil engines, producers, lieams and gird>rs, shafting,

gearing, belting, cutting tools, ball-bearings, and numerous standard

tables of weights, measures, etc., and serves as a very good guide

for general purposes. Considering the small price it is a remarkable

book, and few having need of the data <outained can afford to be

without it.

CoMKETE Wai.i. FllK^^s. By .\. A. Ilongiilon. 62 pages. ."> x 7 V,

inches. Published by Norman W. Ili'nley & Son, 132 Nassau St,,

New York. I'ri e. .".ij cents.
, „ ,

This is number one of a series called "Concrete ^^ orkers Reference

Hooks" all written bv the same author. .Mr. Houghton prepared

this work, realizing that with the increasing dc-mand for monolithic

walls instead of block construction, such a treatise was needed by

the worker who construits the forms or centering for this work.

Simple but effective methods of bracing wooden forms, as well as

many styles of easily made wall clamps, separators, and wire ties, are

desciibi'il, all calculated to save expense of construction. A hopper

described herein makes the rapid placing of the concrete a simple

matter The placing of doors, window frames, etc., is also dealt with,

iiiul uiiinv oilier valuable ideas illustiaied and des> ribed in the sim-

plest possible language to be readily intelligible by all concrete work-

ers.

Concrete Floors and Sidewalks. By A. A. Houghton. 03 pages,

5x7M, inches. Published by Norman W. Henley & Son, 132
Nassau St., New York. Price. 50 cents.

Number two of the series of "Concrete Workers' Reference Books,

written by Mr. Houghton, has this title, and is a reference book,

written in simple but forceful language to meet the requirements of

those for whom it was especially intended. The writer has not only

treated of the subject of moldiug concrete floors and sidewalks com-

prehensively, but has gone into the production of the more ornamental

effects made possible'by employing mosaic concrete floor tile. The
rules of construction are taken up in regular order, as the worlc should

progress treating of the essential points on foundations and the plac-
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Unless the original form of

gear cutters is retained after

grinding the cutter is spoiled

for accurate \\ ork.

No. 23 Gear Cutter

Grinding Machines
are designed to grind each tooth

of a gear cutter radial and equi-

distant, thus preserving the orig-

inal contour of the teeth.

This degree of accuracy in grind-

ing cannot be secured when the
cutters are ground by hand, for

no matter how expert the work-
man is or how carefully hemay
try, inaccuracies will creep in.

Some of these inaccuracies are

show^n in the cut below. It can be easily seen that each one of the
inaccuracies inevitably would be reproduced many times in the gear.

The tooth A represents one of the most common blunders, that of

grinding more from one side than from the other. This causes the

tooth to be cut at an angle and the resulting gear teeth will be un-
symmetrical.

Tooth B has been ground in front \\

of the centre, or "dragging". u ^
When in use this would cut the
teeth of the gears too shallow\

A third error is shown by the
tooth C which represents a tooth
that has been ground back of

the centre, thus becoming too

long or ' 'hooking". As a result

the teeth of gears \\ill be cut

too deep.

AH of these can be overcome
by using this machine to
sharpen cutters.

Sejid for circular showing machine.

BROWN ® SHARPE MFG. CO., Providence, R. I.
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in, 0, the form., as well -material, proper proponiom^^^^

ing, placing and tamping, size of^^'^^.'.^Jpi"'' More detailed work on

rrs a^T^^ew'alKyn^l l^n't^o, Tuf^^t a.ove gives t.e essential

and .Mfred W. Brown 48 Pag«^; ", '- po Ltd., 55 and 56
Published bv the Technical Publishing Lo.,

Chancery Lane, London England.
^^^jj^^^ i„ general.

There are many books on the
'^^'^Jff j,';',^^ marine boiler has not

init heretofore the field o^.J'','^,™"'!?'" writers on the sub.iect. As

been dealt with very '""y "^ "llJ^'book Yt is a treatise intended

explained by the
«""«":^,^^'*^^neers and draftsmen who have had

pr marily for the use of S'lch engineers am.
^^^ desirous of

Siost olV their experience
>!;.^"f°?de of their business. With this

knowing more about the boilei side oi i t
^^^ principles

object in view the ^i'tl'"?,,^''^,'^J'^"^' long period of drafting-room

of design in order that, the
J"^*"™?' yrp^"Vasons and laws gojern-

tiaining might be materially reduced^
nanlcitv and the merits of the

,Vi the^ size of boilers, such as steam capacity aw
^ mentioned .the

difTerent types, a^e not brought up, to^ as
p^ consists of design-

h.ioU deals solely ^ith the diaftsmen s worK w
seventeen plates

ing to the requirements of the canons suivej
practical

at- from actual working drawings and are iUustrative_^^|
^^ ^^^

nature of the work. Chapters aie in^'™ea on
^ ; ^(,(30 of

Boi"e^r. Position of Views Furnace Centers Tube hp
^.^|. ^^^ a

Furnace, Longitudinal Section of the KoU|is
staying in Steam

Bottom Joints, Detail of firebox Top ^tay^g.
^.^,^^^ Position

Space, Staying of f^"'b05,,f^f|!;ace'' stays Detail of Portable S.tay,

of Breast and Bottom V'l*^ o* P^„^
onrt other chapters of a minor

hin^'^ ^™V?^^c\fuPns a e^fa/nV^^ some^ leiigth.

ESkn^'^ 'I^.TS^^<^ |?|TbuliVir^^!ivenient forms

'^^^^'^^ff^iSiz^^. '.s, t^i.., is

technical manner in which the matter ,s .

gmhor's pur-

mathematical treatment IS very
^

mite-a, it W'^S ^^^ ^^ere any
pose to present the subject as ^'mW ^s p ^.^^^ methods are

such calculations are '"^2 .y,™;„„?f?'Pomitted in such books from a

given. Minor details too freq" ntly o°""ea
.^ position, are

failure on the part of the writei to ?55,^R ",nt,',,,,sting to all. The
gone into just fully e°ough to stiU lema n Into, si s^^^^^.

^^^^^_

thirty chapters are on .the fo' ''?Lt"g
^^,°ips Svphonage of Traps,

Wiping Solder, .Joint Wiping Bad Work traps -..vib.^^
^^

Venting, Continuous '*;e"r'"gp,"""„'^aV/esh air Inlet, Floor Drains,
Drains, Soil Piping, ^^ain Tiap and t resn „

^^ Wastes, Water
Yard Drains, Cellar Drains Ijam L.^auei!., „,

j^j Connections,
Closets, Local Ventilation, M<;^f™I'°P™^£^rger Buildings, Modern
Plumbing f9i-^K':s>J<'°.'^<'"p„,Il"'S%"?,mWng Filtration of Sewage and
Methods and Devices m Co^^'r^

Wa^er Supply, Range Boilers and
Water Supply, Hot-

''°,f,.^,'-°\tn2 Pipes Problems on Range Boiler

Theory of Circulation, V'"i'"t'5i,„','S Apartment Buildings, the

Work, Hot Water Stippl.v for Office and Apart c ^^^ ^^^ ^
Water Lift and its APPl'^^' ™^' jf"IV^'^y r^^^^^^ Boilers, Theory for

Boilers and Radiators and Coils "^a ted by « a g. illustrations

the Plumber, and Drawing
.*°f„,*J^hle to all' One thing that strikes

tend to tna.ke the work very intem^ble to al^^""^^^
^^^ ^^^„„„ for

us in particular in the woilc is thf'jarge n
majority seems

Machimit, New York. Price $2.50
„„nic in the shop, to

The work is written essentia ly foi
'"J; "molding, and designing

present to the latter Practical flata »" ™'^V°S.r^%V.sented In plain

Sf commercial types, and thes^subjects^a^^ ^P^
^^^^^^^

language by the use ot simp/c '"'t
.

b
information may be ob-

for ready reference, m ordei that accurate lu
^^^^

tafned quickly, when occasion arises without a compiae
^^^^^

subject having t.o be made to asrermin i e
^_^^_..^^ jj,^

Having this m view, we belie\e that Mr '6 technical knowledge
ob%ct,^and at. the same time has presented deeper tec

^^ ^^^^.^

of the principles of gearing for those wno
principal types

studies further. In 'be 'ntroductoo ^^apter tne^,^^^
1^^^^ the early

of gear teeth are explained, show ngtneui ij„,
j^^ principles of

da/s when they were first introduced. ine
-^^jjon illustrated,

gearing are shown and the ma^cr ot to h
ai^eussed, and form-

Proceeding, the 'nterferenee of involute »eai.^ 1

^^ interference

ulas and diagrams shown tor the location^
^ ^^.^^ «"t""%?f

The advantages of .a .""^^"^2^
s?,™eeding this are buttressed teeth

those at present existing, and succetuiiip
• nitches the different

s?e"pped te'eth hunting teeth, and defin tion o^f pijche..
^

ones being clearly ditCerentiatca ^"^ , ^^^^ ^^^ powers
spur gear calculations, loliofed by a cu.uny 1

_^^^ ^^^
iS which speed ratio gear t™'°s^j;»^r^i^'^V"'n,atters, are discussed.

strength of teeth, as well as other simi
^^ ^^^.^^_ ^j^

Chapter tour deals with geai .P'OP""'?"".!'
„nd other details of un-

kucll matter as to'^nulas, weight ke> -seats and otne^^
^^^^ ^^^^^^

portance to the d'^signing dtattsman a^e aisi
^ ^^^^^ ^^^

Sphe theory, actuaj cons ruction and ™;;n«^^^
,, t^e subject being

gears are investigated in the next i y
contains a short

very fully ('•'•''It with The chaiit^^i »",
J^ j

' are chapters on the

dissertation on the Hind
f>

"oini 1° '°j .^^^^ herringbone gears.

and departmental organization executive control ,n the factory de^

partmeital reports, the general office the mderdepartmnt,

material, the drafting department the pattern departmt^^^.^^^

-^^^Infi^SSt^;s?^ej3/3|.^£s^L^ -I ---;-;

aids in taking inventory, inspection ""-^^ -
systems, fixing

ner. In addition to the text mattei in
i,,,,_tr„tions of card forms,

gible and practical by the addition of /-'^
'""''JaP'rartice. An intei-

etc, the majority of 'yb.ch are taken froni actual p.act
^^^^^ ^^^^^^^

esting feature of the book is the last chapter i

^.^^^ features of
seven books on «ie subject are bneflv rc^i^« ™^ \tuacnt of industrial

rn^^\eSgCr'on';^inue"hi'rrlsra?ches as deeply as desired.

CATALOGUES AND CIRCULARS

elliptical gears,
ernuiieiiL &vui.., ^...i-— ^

l&if^r ^Sn,;-Sl^^ars, ^dd ge^^^ ^
no1l°fst;'Ja.e"dr'a^io£;nU?ns!;;fmanner and is fully illustrated.

-^^rie^-'^tT'^^'^.^cs:^"^^"^
.S.S^Hil5'^Ck S:,

New York. Price,
f?^^'^-^'^-..^ everything that can be systema-

In this intensely Practica age when eveiytn = ^^^^ ^^^ another
tized is undergoing that P'ocess, there i^ Plenty

.j^.^^^p a^ it is

good book on the above subject^ This book is ^^^^l^^^j^^,^
, p^of

possible to be, and can be looked upon
^^ professor of

Dienier has had many years cxpni' uil,
poilese but also as a

fndustrial engineering at tbc Pennsylvania SWteC^ollege,^^^

consulting industrial cngmecr. "^s name n
jon. In all there

any improvement i'i„,i°<^",^*"red tS the various branches of the sub_

are twenty-six chapters—devoted to tm
Engineering," a brief

ject. In the first chapter entitled ind^isi = .^ ^^^^^ ^^

review of the development of the^ last twenty
y^ ^_^^ .^ _, l^t„

sizing the hard road 'be ''"'lanical en m
recognized as a

his own, that is, in.bavmg industrial^ e»
chapters are included

part of the wo.rk of the niechanical en^inee
,i;„„i„g of. factory

rui.SngranrthefnScfof^'siTn'on their productive capacity, staff

E. G. SMITH, Columbia. Pa. Catalogue of Columbia calipers and

•Which Way" pocket levels.
,^ . „ .„ „f

Ajlx MFG. Co.. Cleveland. .0. Reference book and catalogue of

Aijiv hot metal working machines.

lustrations and general dimensions^
catalogue describing and

brazing and forging b.vjas o"" oil.
illustrating

an^d°Sri^i''ng^^fal."d.^an^o'rerfad^'ptea^To%esting
the power of

^^::^^^ JllS'Unrp. a.d ;-b.ents^f. Uie san..

AUTOMATIC TRANS1.0UT.*TI0N CO 29. . Ma n t
. ^^^^ ^^^.^

:}a^r^e\e''^^^S;rei;:;-n;:d'\rks'and ai^^o i^e' underground, flexible, and

^±i^:^irr:^H.acH, Kj.«^^C0 et^ne^^^

1^:%^"^ ;ateTg^r1e.^tnar^a'^d''Crovemen^ts of the Pennsyl-

vania and Long Island Railroads
^^^^^^ ^ ^^^^^^^.^ ^.,,

,.;;,"r^Ti^^VS3,ains^ large^^^^

^-^^l^^^-y^^ZtS::!^.^^^^^ on -at treating

an^- JarS S^^^S^^i^^B^T^^^"^^
speed steel furnaces, fuel gas plants pies

torches,
nvrometcrs, calorimeters, bra/ing tuna, c s au

..Rristol" "Elm
'C. J. ROOT CO., Bristol conn < a alogtieo^^

^register re.v-

Citv," and "Ro-co" counters, /hese .^ouniers n
^^^ ^^

olutions or strokes to count by the pair, ^doze^^
..v^ppiicaUons to

.apacities ranging from one hunorea t
. illustrated.

prFnting press, measuring ^^'"^ .^"^/cUvN. J. Booklet entitled:

JOSEPH DixoN CutjciBLF. Co Jeise> city, IN.
i,n„t,ated. Th.;

•Craphite Products for the Railroad 4U Pa„
^^ ^^^ pamphlet all

object of the publication was to bang tog
^ mechanical depart-

ZurTS^n^^ ^rse'-rnd^uL-'raHoL graphite lubrcants, pro-

*^':i^L^r's:r'^;;;\^Too.^c^.^ii^^bpor. .^^j^ ^^

!r/.v*v'\rdrw1f '^*'e'dnnk.^^rand silversmith's ri.ller, are illus-

trated in their varied forms.
Loose-leaf wall cal-

N.«iokai.-A.:mb MFO. f^-^A Cleveland Oh^o Lo"
,„a,es are held

endar, November, 1910, *« O.^toher 1.^1^ transposed from month

in a suitable pocket or receiver and may oe / ^ of the pages

to month, to display tbe current month ineui^p^^ i^^
.^^ ^^^^,^

;;!.rd'uct'/^
V^^e^c'aT.^drVrrnTrf/stic^reation that must be seen to

cal tools. This well-known catalogue o ™acm
.^ ^^^ iss"". .^o-

grow; No. 19 contains 2,4 Pages.J- nim^
j.^^^^ are shrink

Ju\4°'L^tTcl"ysir\^irbui.i"r combination tool, double square.
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Do Your MiUing the
CincinnatiWay

This operation roughs out the inside of the Vise Bodies illustrated last week.

Total width of cut 15"; greatest depth 3 16"; length 6". The largest cutter

is 6" in diameter, 9%" face, runs 32 revolutions, feeding A%" per minute.

The pieces are held in a string jig—each one clamped independently.

The milled pieces are removed as fast as traversed by the cutter and

others chucked in their places.

By this time the first one at the left has been milled and he repeats the

above process by again chucking new pieces behind the cutter.

Both the operator and the machine are busy

all the time. Neither waits for the other.

The only time lost is returning and readjust-

ing the table, and the TOTAL TIME PER
PIECE IS ONLY A}4 MINUTES.

At the end of the cut the knee is lowered,

the table returned, readjusted and the new
cut started.

The operator then removes the last piece

at the right-hand end of the jig and chucks

a new one.

Let us shoiv you how

the Cincinnati Way.

to mill your ivork

The No. 4 Plain Cincinnati High Power Miller

which does the work.

. THE CINCINNATI IVIILUNG MACHINE COMPANY
|

I
CINCINNATI, OHIO. U. S. A.

|
i European AcENTS-Alfred H. Schutte, Cologne. Brussels. Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co., Vienna, Budapest and |
i Prague. Chas. Churchill & Co.. London, Birmingham. Manchester. Newcastle-on-Tyne and Glasgow.

^^iho,,...,. =
S Canadian Agent—H. W. Petrie. Limited. Toronto. Montreal and Vancouver AUSTRALIAN AGENTS-Thos^ McPherson & Son. Melbourne. =

S Japan Agents^Andrews & George, Yokohama. Cuban Agent- Adolfo B. Horn. Havana. s
B Argentine AGENTS-Adolfo Mantels & Co.. Buenos Ayres. s

i I
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vernier calipers, micrometers, protractors, metric micrometer depth
gage, haclc saws, frame tension pliers, ratchet wrench, etc.

Bristol Co., VV'aterbury. Conn. Bulletins No. 128 on Bristol's

round form. Class II recording thermometers : No. 129 on Bristol's

thermometer—thermostats; No. :3ij on the Wm. II. Bi-istol recording
shunt ammeters ; No. 141 on Bristol's round foi-m recording pressure
gages; No. ]4ri on Bristol's class II indicaliug Ihcrmumeter ; No. 140

on Bristol's long-distance recording tachometer, and No. 147 on the
Bristol-Durand radii averaging instruments.

Crocker-Wiieeikr Co., .\mpere. N. .T.. has iccentl.v placed a line of
lighting transformers before the public under the trade name of
"Kemek." (In the Hungarian language "remck" means masterpiece.)
These transformers are different in design from any other on the mar-
ket. The core loss is low and average etficieney high, both advantages
having been combined with other valuable features. The descriptive
bulletin. No. 125, contains much valuable information to users of
lighting transformers.

Dodge Mfg. Co.. Mishawaka. Ind. Pamphlet describing sevi-re
test of a wood-rim pulley made by the company. The test was made
on a IJodge iron-spider, wood-rim pulley, 4Gi;: inches in diameter, lli-

inch face. 4-inch bore, which was to run at the high speed of (lOiiii

feet per minute, to meet the customer's requirements. The company
decided to make a conclusi%-e test, and rigged up for the purpose in a
vacant I'oom. The pulley was run up to 2400 revoUitions per min-
ute without perceptibly weakening it at any point. The result of the
test was over three times that required by the customei', being 29,200
feet or a little over 514 miles rim travel per minute.

Westinghocsb Machine Co., East I'ittsburg, Pa. Keprint from the
New York Tribune of October 2:!, 1910, entitled: "George Westing-
house and His New Inventions," describing the pneumatic spring tor
automoliiles which Mr. Westinghouse believes will supersede the pneu-
matic tire. The pneumatic siiring is shockless and is expected to be
more economical in use than the pneumatic tire. It automatically
pumps up the leqnired pressure for Airrying the load. The reprint also
describes the Melville-Macalpiue gear for reducing the speed of marine
turbines to the economical speed for screw propulsion, thus making
the use of direct-connected steam turbines for marine i^ropulsion prac-
ticable and economical for all conditions of service.

R. K. Le lii.oxD Macui.xe Tool 1:0., 4G09 Eastern Ave., Cincinnati,
Ohio. Catalogue of the I.e Blond ctitter and tool grimier, illustrating
its cnnstrurtiuM and atjplicati'in to grinding man.v classes of work,
comprising spii-al milling cutter, double angle cutter, cut-off saw,
hand reainei-, taper j'oughing reamer, circular form tool, universal
grinding attachment, inserted tooth milling cutter, side teeth of a
side milling cutter, four-lipped drill, doubh? taper stem reamer, angu-
lar cutter, etc. The list of illustiatious mentioned is only a part of
the views coitlaiued in this interesling and attractive catalipgue. which
should he in the bands of every tool-room foreman and machine shop
employe responsible for the maintenance of tool-room equipment.

CKoct<ER-\\'ll.;El.ER Co., .Vlupere. N. .1., points onl in Us i-ecentl.i' is-

sued bulletin that large direc-t ctirrent machines hold an important
place in our modern industrial development. They are applied as
motors on nearly all large machinery for every class of work from the
making of paper to the manufacture of steel. As generators they
have often demonstrated their usefulness where more power has been
needed in a hurry and also when cost has been an important con-
sideration. In such cases spare eugiue capacity makes the belt type
generator the cheapest and quickest method of supplying the need.
The pamphlet illustrates the construction of the magnet frame, arma-
ture and commutator, the design and method of application of the
Held coils, the arrangement of the brush rigging, etc.

TRADE NOTES
Tor.EDO-M.\.ssiLLo.v Briuoe Co., Toledo, Ohio, has changed Its name

to Toledo Bridge & Crane Co.

.loxEs & Lamsox Maciiixe Co., Springlleld, Vt., has not begun the
construction of a new shop. The statement published iu the Novem-
ber number was erroneous.

W. I. & .loiix Barnes Co.. 2:'.I Buby St.. Rnckfnrd. III., manufic-
turer of drilling machinery, was awarded a gold medal for its display
at the Brussels Exhibition.

liAvis Exi'AXSiox Boring Tool Co., formerly of 2.'i7 North 2nd St.,

.^t. Louis, Mo., has changed its name to Matthews-I>avis Tool Co.,
and is now located at 219 .North 2nd St., St. Louis.

United Engixeering Co., Bridgeport, Conn., is a newly formed cor-
poiation. The company is prepared to design special machinery, press
tools, jigs, lixtures. etc., and to develop inventions and modernize man-
ufacturing methods.

E, IIoRTox & Sox Co., Windsor Locks, Conn., was awarded a nied-
aille d'or (gold medal) foi- its exhibit at the Brussels Universal and
International Exposition. I'.IU). This is tlie highest award ever given
for chucks and is next to the "grand prix," the highest award possi-
ble for anything.

I'oote-Bi RT Co., Cleveland, Ohio, manufacturer of multiple-spindle
drilling machines, "Reliance" bolt cutters and nut tappers, has opened
a sales office iu lictroit to take care of thi> territory adjacent. The
office will be located at S27 Eord Bldg., and will be in charge of Mr.
II. C. Rose, manager.

I.AXDAi & IIoWE have succeeded to the engineering business of Lan-
dau & (Jolden. They will retain tiie offices at 1779 Broadway, New
York, and will carry on a consulting and designing business with spe-

cial attention to the automobile and kindred power applications and
tests of materials and mechanisms.

l>AVis Kxi'Axsiox BoRixo Tool, Co.. St. I.ouis. Mo., was reorgan-
ized in Septemln'r and the name changed to Matthews-Davis Tool Co.:
address, 219 North 2nd St., St. Louis, Mo. The officers are W. N.

Matthews, pi-i-sideut an<l treasurer; Emery E. Davis, vice-president

and general manager; and Claude L. .Matthews, secretary.

Pawling vt Harxisciifeger Co., Milwaukee, Wis., manufacturer of
traveling electric cranes, horizontal drills, boring machines, etc., has
opened a branch office in the Washington Building, Portland, Oreg.,

in charge of Mr. R. K. Morse, who, for some yeais iiast has been a
member of the company's engineering staff at the home office.

According to the Business Monthlii, plans have been completed and
contracts are soon to be awarded for new foundries and shops for the
Westinghouse Electric & Mfg. Co. The plant, which will be located
on 70 acres of ground recently purchased at Traflford City, near
Pittsburg, Pa., will represent an investment of approximately $3,000,-

000, and will employ at least 3000 men when completed.

Kei'CHI.ic Irox & Steel Co., Pittsburg. Pa., has just mac'e a

coutract witli the Westinghouse Electric & Mfg. Co. tor seventy-nine
ci-ane and mill motors aggregating about .'iODO II. P. to be used in the

steel company's mill at Youugstown, Ohio. The contract also in-

cludes magnetic controllers for thi' larger motors and manually
operated controllers for the smaller motors.

BiCKFORD Machine Co., Greenfield, Mass.. is the successor of Bick-

ford & Washburn, Inc. -Vt a meeting of the stockholders, November 3,

Mr. H. L. Washbt'irn, who recently disposed of his interest in the firm,

resigned his position as secretary and director. The personnel of the

officers is as follows: O. S. Bickford. president and treasurer; L. B.

Weissbrod. secretary; O. S. Bickford, L. I!. Weissbrod and A. L.

Smith, directors.
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Supplement to MACHll
Tables and Formulas for Article in tbii mimti

DATA FOR MILLING B. & S. SCREW MACHINE CAMS—

I

USE .OP TABLES IN MILLING CAMS
The formula below and the accompanying tables of leads

obtainable on the Brown & Sharpe milling machines, and their
logarithms, are used for determining the angular setting of
the spiral head when milling constant-rise cams by the
method here illustrated.

Let A' be the rise of the cam in a given part, N, of the cam
circumference. N is expressed as a decimal in hundredths of
the circumference. Let L be the lead to be found for which
the spiral head is to be geared, and a the angle to which to
cet the head and milling attachment.

R
Then, sin o

:

NxL
Hence, when R, N and L are known, angle o can be deter-

mined. As it is not practicable, however, to set either the
head or the milling attachment closer than to whole or half
degrees, the lead L must be so selected that angle a is within
5 minutes either way of a whole or half degree. Hence trial

calculations must be made, and it is to facilitate these that
the tables have been prepared.
Example: -Rise of cam 0.155 inch in 0.24 of circumference.

Find L and o.

0.155

Sin a:
0.6458

0.24 XL L
Find the logarithm for 0.645S. (See Machinery's Reference

Series No. 53 for tables of logarithms.)

Log 0.6458=1.81010.

Now, beginning with a lead L larfjer than the num<«rator
0.6458, subtract the logarithms of the leads, as found in the
accompanying tables, from the logarithm of the nunu^rator
0.G45S, until by repeated trials, a remainder is obtaine<l
which is the logarithm of the sine of an angle which is within
5 minutes of a whole or half degree. The angle thus found
is the setting angle for the lead, and the lead giving this angle
is the one for which the spiral head is to be geared.

Proceeding according to the directions above, we have

Uaehintry. .V. F.

Index Bead and Vertical Attachment Set for lUlUng Plate Cams

log 0.64.58 = T.SlOlO
(subtract) log 0.900 = 1.9.5434

log siu a = 1.8.5.586

Prom a table of logarithms of sines (see MAcniXERT's Ref-
erence Series No. 55), we find o = 45° 51'. As this anpi.'

is not within 5 minutes of a whole or half degree, try the
next lead in Table II:

locr 0.64.5.S - T.S1010
(subtract) log 0.930 r^ T.9(W-I8

l.ig sin a = T..'<4I63. and a = 43" 59

.

This angle fills the requirements. Hence, set head and at-
tachment to 44 degrees, and find the gears to use for 0.930
lead from Brown & Sharpe Mfg. Co.'s book 'Table of Leads
for Use with Universal Milling Machine." 1

Contributed by William W. Johnson No 138. Data Phent. MAOHTI^RT, January, 18II
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DIE-CASTING-1

THE PROCESS, MACHINERY AND DIES USED IN AN INTERESTING
MANUFACTURING OPERATION

By A. C. VON DREELE'

DIE-CASTING, a comparatively recent method for produc-

ing finished castings, is rapidly proving itself an im-

portant factor in the economical manufacture of inter-

changeable parts for adding machines, typewriters, telephones,

automobiles and numerous other products where it is essential

that the parts be nicely finished and accurate in dimensions.

The term "die-casting" is self-explanatory, meaning "to cast by

means of dies"; described briefly, the process consists of forc-

ing molten metal into steel dies, allowing it to cool in them,

and then opening the dies and removing the finished casting.

It is the purpose of these articles to give a general outline of

the die-casting process, showing its possibilities and limita-

Fig, 1. General Vie-w of the Soss Die-casting Machine

tions, and also to give a description of the die-casting machin-
ery and its operation, of the fundamental principles involved,

and of the methods used in the die-making. Illustrative ex-

amples of the best types of dies, based on results obtained from
actual experience, will also be given.

Origin of Die-casting

The origin of the die-casting process is somewhat difficult

to ascertain. We may look into the history of type founding
and find that away back in 1S38, the first casting machine for

• type, invented by Bruce, was a machine that involved the prin-

ciples of die-casting as it is practiced today. More recently,

in 1885, Otto Mergenthaler brought out the linotype machine,
that wonderful product of the human mind that has revolution-

ized the printing industry. The linotype machine is a good
example of a die-casting machine. However, as we interpret

the word today, die-casting is a broader term than type-casting

or linotyping, although its development without doubt is due
to the success of the linotype machine. It is doubtful if die-

* Address : 184 N. Common St., Lynn, Mass.

casting, properly speaking, was originated until about fifteen

years ago, and it is certain that it is only during the past few

years that the activities in this line have been very noticeable.

Necessity is the mother of invention! One of the first ex-

periments in the direction of die-casting was undertaken to get

out some mold parts cheaply enough to leave a profit on a job

that was commencing to look dubious—from the financial side.

The molds were for making rubber plates about three inches

square and one-eighth inch thick, the top side of which was
decorated with fine raised scroll work; it was this latter fea-

ture that gave the trouble. After wasting much time and

money trying to stamp the mold parts, a metal-tight box was

Fig. 2. Examples of Die-castings

made as shown in Figs. 4 and 5 with a block screwed in it, the

purpose of which was to shape the mold impression and im-

part to it the scroll design. As shown, the ends of the box

were removable, being screwed on. This box was placed un-

der a screw press and a straight plunger that just filled the

top of the box was fitted to the head of the press. After the

two were lined up, molten type metal was poured into the box,

and as soon as the metal had cooled to the "mushy" state, the

ram of the press was forced down as shown in Fig. 5. Next,

the ends of the box were removed, the screw holding the

block taken out, and the die-casting pushed from the box.

The object in having the inclined side to the box was to pro-

duce a piece shaped with the proper inclination for its position

in the final mold used for casting the rubber plates. The il-

lustrations give an idea of the compression that took place.

The die-casting was found to be sharp at the corners and free

from flaws, and the scroll work came up in fine shape. Natur-

ally the rest of tne mold parts were made in the same way and

the job turned from failure into success.

From such simple experiments as these, the die-casting in-
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dustry has developed to its present stage. In view of the ad-

vances that have been made in die-casting, it is singular that

there are today only about a dozen concerns in the business

in this country, but as the subject becomes better understood,

and the possibilities of the process are realized, the demand
for this class of castings will result in many other firms going

into the work, and it is not improbable that a large number
of factories will install die-casting plants of their own to aid

them in producing better work in a more economical way.

Advantages, Possibilities and Limitations of Die-casting

The greatest advantage of die-casting is the fact that the

castings produced are completely and accurately finished when

ai^uu^iii

Fig. 3. Additiooal Examples of Die-castln^a

taken from the dies. When we say completely, we mean that

absolutely no machining is required after the piece has been
cast, it being ready to slip into its place in the machine or de-

vice of which it is to be a part. Wlien we say accurately, we
mean that each piece will come from the die an exact counter-

part of the last one; and if the dies are carefully made, the

castings Will be accurate within 0.001 inch on all dimensions,

whether they are outside measurements, diameters of holes or

radii. -411 holes are cast and come out smoother than they

could be reamed; lugs and gear teeth are cast in place; threads,

external and internal, and of any desired pitch can be cast. Oil

grooves can be cast in bearings, and, in a word, any piece that

can be machined may be die-cast.

The saving in machining works both ways; not only is all

machine work eliminated by the one operation of casting, but

the nachine tools and the workmen necessary for their oper-

ation and up-keep are dispensed with, the expense of building

jigs and fixtures is stopped; and no cutters, reamers, taps or

drills are required for this branch of the production. In ad-

dition, the labor required for operating the casting machines
may be classed as unskilled. No matter how intricate and
exacting the machine work on a piece has been, and how skill-

ful a workman was required to produce the work when ma-
chine-made, the same result may be brought about by die-cast-

ing, and usually the work is excelled, and, excluding the die-

makin", unskilled men can make the parts.

From a metallurgical standpoint a die-casting is superior to

a sand-casting on account of its density, strength and freedom
from blow-holes. Also, when the hot metal comes in contact

with the ccol dies, it forms a "skin" similar to the scale on an
iron sand-casting. As the die-casting requires no machining
after leaving the dies, this skin increases the wearing qualities

of the casting.

The possibilities of die-casting are numerous. By this me-
thod of manufacturing it is possible and practical to cast

pieces that could not possibly be machined. It is an every-

day occurrence to make castings with inserted parts of another

metal, as, for instance, a zinc wheel with a steel hub. It is

also possible to make babbitt bearings that are harder and bet-

ter than can be made in any other way. Often there are two

or more parts of a device that have formerly been made sepa-

rately, machined and assembled, that can be die-cast as one

piece. In such cases the saving in production is very great.

Figures and letters may be cast sunken or in relief on wheels

for counting or printing, and of course ornamentation may be

cast on pieces that require exterior finish. As to size, there is

no reasonable limit to the work that can be cast. One job

that is being done at the present time is a disk, 16 inches dia-

meter with a round flange, 1 inch in diameter, around the rim.
" There is no great gain without some small loss," is just as

true of a process like die-casting as it is of anything else.

The limitations of this work are few, however, and they are

here given so as to state the situation fairly. Generally speak-

ing, a part should not be considered for die-casting if there

are but few pieces required, because the cost of the dies

would usually be prohibitive. Often, however, it happens that

because of the large amount of accurate machine work being

done on a machine part, it is economical to make a die for the

comparatively small number of parts required and die-cast

them. A case illustrating this phase of the matter recently

occured in actual practice. In getting out an order of two

hundred vending machines, it was decided to try die-casting on

a part that was diflicult to machine. The dies were expensive,

costing $200, and as there were only 200 pieces to be cast, the

die cost per piece was one dollar; but even with that initial

handicap, it was found that on account of the diflScult machin-

P^f^f^f^ f^

r^

vyJvJ^s^ ^3^7
~^

Machinery.y.y

Fig. 4. An Early Experiment in
Die-casting — Before Applying
Pressure

Fig. 5. An Early Experiment in
Dle-caatlng — After Applylnsr
Pressure

ing that had formerly been required, the die-cast parts effected

a large saving, and of course the results were superior.

A rough part that would require little or no machining

should not be die-cast, because pound for pound, the die-cast-

ing metals cost more than cast iron or steel. The casting ma-

chine cannot make parts as rapidly or of as hard metals as the

punch press or the automatic screw machine. For this latter

reason a part that necessarily must be made of brass, iron or

steel, cannot be die-cast, although mixtures approximately

equal in strength to iron and brass are readily die-cast. To
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give added strength to a die-cast part it is often advisable to

add webs and ribs or to insert brass or iron pins at points that

are wealc or subject to hard wear. Roughly speaking, it is the

part that has required a good deal ot accurate machine oper-

ations that shows the greatest difference in cost when die-cast,

and sometimes the saving is as great as SO per cent.

The Metals Used in Die-casting-

The metals that produce the best die-castings are alloys of

lead, tin, zinc, antimony, aluminum and copper, and the bulk

of the die-castings made at the present time are mixtures of

the first four of these metals. From them, compositions may
be made that will meet the requirements of nearly any part.

For parts that perform little or no actual work, save to

"lend their weight", such as balance weights, novelties and
ornaments for show windows, etc., a mixture consisting prin-

cipally of lead, often stiffened with a little antimony, is used.

There is but little strength to this metal, but it is used be-

cause of its weight and low cost. For parts that are subject

to wear, such as phonograph, telephone, gas-meter and adding

Pig, Working Parts of the Sosa Die-casting Machine

machine parts, an alloy composed of zinc, tin and a small

amount of copper is used. This alloy may be plated or japan-

ned, and is a good metal to use on general work.

Another metal, used chiefly for casting pieces that have deli-

cate points in their design but are not subjected to hard
wear, consists principally of tin alloyed with lead and zinc

to suit the requirements of the work. This mixture casts

freely, and the finished castings come out exceptionally clean.

Still another metal, used chiefly for casting pieces that have

letters and figures for printing, is similar to the standard
type metal: 5 paits lead and 1 part antimony; but if there are

teeth cast on the sides of the printing wheel a harder mixture

will be required to give longer life to the gears.

The following mixtures are typical of die-casting or " white

brass" alloys: copper, 10 parts; zinc, S3 parts; aluminum, 2

parts; tin, 5 parts. Another is copper, 6 parts; zinc, 90 parts;

aluminum, 3 parts; tin, 1 part. Another containing antimony
is copper. 5 parts; zinc, S5 parts; tin, .5 parts; antimony, 5

parts. Shonberg's patented alloy is copper, 3 parts; zinc, 87

parts; tin, 10 parts. Alloys containing 15 to 40 per cent cop-
per and GO to So per cent zinc are brittle, having low strength
and low ductility. An alloy of 8 per cent copper, 92 per cent
zinc has greater resilience and strength but not the ductility

of cast zinc.

Aluminum may be cast, but it is a diflScult metal to run into

thin walls and fine details; it plays, however, an important
part in some good mixtures used for die-casting. Experiments
are now being conducted for die-casting manganese bronze,
and it is said that some very good castings have already been
made. Its wearing qualities are so valuable that it is particu-
larly desirable for making die-castings.

The Die-casting Machine

The three important requisites for good die-casting are the
machine, the dies and the metal. The casting machine is

fully as essential as either of the other requisites, and al-

though there are a number of different styles of casting ma-
chines in use, each of which has its advantages over the others,

especially in the eyes of their respective designers, the funda-

mental principles upon which they all operate are

the same. In each there is the melting pot and the

burner, the cylinder and the piston for forcing the

metal into the dies, and the dies with the opening
and closing device. In some machines pressure is

applied to the metal by hand, in others power is used,

and in still another class the metal is forced into the

dies with compressed air. The provisions for opening
and closing the dies vf.ry in the different machines;
there are various means employed for cutting the

sprue, and the styles of heaters are numerous.

One or two of the largest firms in the die-casting in-

dustry have automatic casting machines for turning

out duplicate work in large quantities very rapidly.

These machines are complicated and are only profit-

able on large quantities of work, and for that reason

their use is not extensive. In general, their operat-

ing principles are the same as in the case of the

hand machines, but provision is made for automati-

cally opening and closing the dies, compressing the

metal, and ejecting the castings.

The Soss Die-casting- Machine

The Soss die-casting machine, manufactured and

sold by the Soss Manufacturing Co., Brooklyn, N. Y.,

is one of the latest of the die-casting machines, and
is the first die-casting machine to be placed on the

open market. This machine is sho-nn in Figs. 1

and 6, and in section in Fig. 7. The Soss Manufac-

turing Co. originally manufactured invisible hinges

exclusively. At the advent of the die-casting era,

they commenced to make these hinges from die-

castings, and placed orders with a leading die-casting

concern amounting to thousands of dollars each year.

After the die-cast hinges had been on the market for

a short t me, complaints commenced to come in,

some to the effect that the hinges were breaking and others

that the hinges were corroding. Either of these faults was

serious enough to blast the reputation of the hinge, but the

first trouble, breakage, was the more important. Examin-

ation of the broken hinges showed that the castings were por-

ous and full of flaws, and as the makers of the castings could

not produce castings sufficiently strong for the hinges, Mr.

Soss started to experiment for himself. This experimenting

led to the production of the Soss die-casting machine.

Referring to the illustrations Figs. 6 and 7. A is the base

and frame of the machine, B is the heating chamber located at

one end of the machine, and within this heating chamber is the

tank C, show-n in Fig. 7. This tank contains the metal from

which the die-castings are made, and the metal is heated by

the burners D. These burners are fed by air and gas through

piping on the side of and beneath the furnace. To facilitate

lighting the burners and inspecting their condition at any

time, there is an opening (not shown) through the firebrick

lining of the furnace and the outer iron wall, on a level with



340 MACHINERY Januarv. 1911

the top of the burners. There is also another opening through

the furnace wall to allow the gases due to the combustion to

escape. Through the bottom of the tank, well to the inner side

of the furnace, runs the cylinder E. Below the bottom of the

tank, the cylinder makes a right-angle turn, extending through

the furnace wall and terminating just outside of the wall.

The orifice of this cylinder is controlled by gate F. In that

part of the cylinder that extends upward into the tank, there

is an opening G that allows the molten metal to run into the

cylinder from the tank. Working 4n this cylinder, is the pis-

ton H, that is used in forcing the metal into the dies. The

compression lever 7, hinged over the inner furnace wall, is

kept normally raised by spring pressure, and is connected to

the piston by means of the link J.

At the opposite end of the machine from the furnace, is the

mechanism for operating the dies. This mechanism consists

of a pair of square rods K. upon which are mounted the sleeves

L. These sleeves have a long bearing surface and are attached

to the die-plate M. Lever A" at the end of the operating me-

chanism controls the movement of these sleeves by means of

rubber hose connected to the air piping. This hose is used for

cleaning out the dies after each casting operation.

Operation of the Die-casting Machine

The metal for the die-casting machine is mixed in the pro-

per proportions for the work in hand by means of a separate

furnace, before being poured into the tank of the machine It-

self. The burners are lighted and the dies are set up on the

two die-plates. As soon as the machine has "warmed up", so

that the metal is in a thoroughly melted condition, the sprue-

cutting lever T Is thrown back, leaving a clear passageway to

the die cavities. Lever R is pulled backward, thus bringing

die-plate Q up to die-plate M. which operation closes the two

halves of the die. Then lever A' is thrown forward, thereby

bringing the closed die up to the body of the machine, with

the nozzle In close contact with the outlet of the cylinder.

Next, the gate F is opened, and the man at the compression

lever 1 gives the lever a quick, hard pull, forcing the metal

in the cylinder downward and into the dies. The molten

metal literally "squirts" into the dies. Gate F is now closed;

Machiiieri.y. Y,

Fig. 7. Section of Sosa

links 0. Upon these sleeves is mounted a secondary set of

sleeves P, attached to the other die-plate Q. and whose move-

ment is controlled by lever R, through links S. This second

set of sleeves is free to travel with the first set. and in addition

has an independent movement of its own on the primary

sleeves. It is the function of lever R to bring die-plate Q up

to die-plate M by means of links S and sleeves P ; and It is the

function of lever T^ to bring both of the die-plates up to the

outlet of the cylinder by means of links and sleeves L. This

system of sleeve-mounting is one of the- distinctive patented

features of the Soss machine. TTie orifice of the cylinder E is

conical in shape and exactly fits the cup-shaped opening in die-

plate M. so that when the two are brought together, the joint

is metal tight. At the center of this opening, and extending

through the die-plate M, is an opening that leads to the dies

mounted on the inner faces of the two die-plates, and a contin-

uation of this opening extends through die-plate Q in which the

sprue-cutter U works. Attached to the outer side of this die-

plate are two slotted brackets. In the slot of one of these is

pivoted the lever T, and in the slot in the opposite bracket are

bolted two stops that limit the motion of the lever. This

lever operates the sprue cutter V, that works through the open-

ing In die-plate Q. The sprue-cutting mechanism is best

shown in Figs. 6 and 7. At the left of Pig. 6 may be seen a

Dle.castln^f Machine

lever y is pulled back to remove the dies from the cylinder

outlet; and the sprue-cutting lever T Is pushed forward, cut-

ting off the sprue and pushing It out of the nozzle into the

kettle placed beneath it. The lever R Is pushed forward, and a

finished casting is ejected from the dies.

An important advantage that this machine has over other

die-casting machines is the fact that the metal for the castings

is taken from the lottom of the melting pot, whereas most

other machines use metal from the top of the tank. At the

bottom of the tank the metal Is always the best, as it is free

from Impurities and dross; hence, there is little chance for

the formation of blow-holes. A handful of rosin thrown into

the melting tank occasionally helps to keep the metal clean,

but the metal nearest the surface always contains more or less

foreign matter.

While this description of the operation of the die-casting ma-

chine may convey the idea that the process is a slow one, as a

matter of fact, the time required is. on the average, not over a

minute and a hali for turning out a finished casting. With the

ejection of the casting from the dies, the product 's completed,

in theory; but in practice there are always a few small thin

fins, caused by the air vents or by improperly fitted portions

of the dies. It is, however, but the work of a few seconds to

break off these fins, and unless there are many of them, or
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they are excessively thick, they are detrimental neither to the

quality nor the quantity of finished castings.

Points on the Operation of the Die-casting- Machine

We have now taken up the description and general operation

of the die-casting machine but like every other machine,

there are numerous little kinks and practices in its working
the application or which makes the difference between good

and poor die-casting. Some of these points are here given:

The casting machine is best operated by three men, one of

whom attends to the compression lever and the metal supply

in the tank. The other two men stand on each side of the die-

end of the machine, and it is their duty to operate the sprue-

cutter, open the dies and remove the finished casting, clean

the dies with air and close them, throw back the die-plates to

their casting position over the cylinder outlet, and do any
other work incident to the operation of the machine. While
it requires three men to operate a die-casting machine in the

best manner, the man who attends to the compression lever

has a good deal of spare time between strokes and if two or

even three of the machines are conveniently placed, one man
can easily pull levers for all three.

The metal should be kept just above the melting point and

at a uniform temperature. If the metal is worked too cold, the

result will manifest itself in castings that are full of seams

and creases, and it will be difficult to "fill" the thin places in

the dies. If, on the other hand the metal is allowed to get too

hot, the die will throw excessively long fins, the castings will

not cool as quickly in the die, and consequently they cannot be

made as rapidly. On account of the importance of keeping

the metal at a uniform heat, the fresh metal that is added to

that in the tank from time to time, is kept heated in a sepa-

rate furnace. Therefore, when the metal in the tank gets low,

the new supply does not reduce the temperature of th metal

being worked. Some casters use a thermometer to indicate

the heat of the netal.

Casting-dies require lubrication frequently. Just how often

they should be lubricated depends on the shape of the die, the

composition of the casting metal, and the general performance

of the dies. Bees-wax is the common lubricant, and the lub-

rication consists in merely rubbing the cake over the surfaces

of the dies that come in contact with the easting metal. In

die-casting large parts, the dies must be kept cool by some
artificial means, for hot dies are conducive to slow work and

poor eastings. To reach this end, large dies are sometimes

drilled and piped so that water may be circulated through them
to keep them cool.

In the Soss machine, the burners are so placed that the metal

in the cylinder is kept at a slightly higher heat than that in

the tank proper. This condition is brought about by having the

cylinder directly over the burners. The value of this feature

lies in the fact that gas is not wasted in heating the entire

tank full of metal to this higher heat, but still the metal under

compression is at the required temperature. The gas con-

sumption of the average die-casting machine is about 100

cubic feet per hour.

The speed at which die-castings may be produced varies with

the size of the castings being made, the composition of the

metal being cast, and the style of dies that must be employed.

This latter restriction may involve separate brass or steel

pieces tnat must be placed in the dies before each operation so

that they will be inserted in and become a part of the finished

casting. The dies may be difficult of operation on account of

draft problems or pins and screws that must be inserted in

the dies and removed from each casting before another can be

made. These different types of dies will be more fully de-

scribed in the next installment. Taken as a whole, from ten

to sixty pieces per hour are the maximum limits for speed in

die-casting, and with a well-working die, of simple construc-

tion, a speed of forty pieces per hour is considered good pro-

duction. It is possible, however, when the castings to be pro-

duced are small in size and simple in shape, to gate a number
of them together, or rather to construct the dies so that six or

more castings may be made at once. By this means it is

often possible to cast five or six thousand pieces per day of

ten hours, on a hand die-casting machine.

SOME SUGGESTIONS FOR INDEXING
BOOKS

By JOHN S. MYERS'

As an experiment, the writer once asked several engineers

for information which necessitated the consultation of a book

and observed their methods of locating it. Almost invariably

they leafed through the book entirely neglecting the index.

Why? They knctv of the information, had some recollection

of how it was treated, of its location in the book or of the

illustrations accompanying it, and hoped to catch a glimpse of

one of these illustrations, thus locating the subject sought.

The index provided was treated as a last resort. This sug-

gested the idea that there was something fundamentally

wrong with the index, the first point which suggested itself

being that it was wrongly placed, at the back of the book, in-

side the covers, whereas it should have been on the exterior

where it would have stared them in the face.

Fig. 1 represents an index applied to the exterior of a small

dictionary. Note that the letters, instead of being inside the

Fig. 1- Suggested Method of Indexing a SmaU Dictionary

thumb-holes, are on the cover where they are more readily

seen. The distinctive feature, however, is the employment of

lines and arrows directing the attention from a word or char-

acter to the thumb-notch it refers to. This makes it pos-

sible to utilize the entire face of the cover for the index.

There are, however, points besides the location of an index

which are at fault. Antiquarians tell us that away back in

the ages hieroglyphic writing came into existence. Now why
was this the first form of written language? Tlie answer

probably lies m the answer to the question, "Why are ideas

most readily suggested to the mind by the medium of sight?"

Suppose we moderns go back to first principles, back to the

origin of written language. The lesson we learn is that a

picture of an article is more readily recognized than the

printed word. This principle is recognized in advertising and

much ingenuity, not to mention money, is expended upon illus-

trating, but in the field of indexing we find it entirely ignored.

Some of the arguments in favor of the employment of pic-

tures or symbolical designation in connection with an index

are as follows: A picture more readily conveys an idea to the

mind than the printed word, insomuch as it is perceived by a

»Address : 2456 Almond St., Philadelphia, Pa.
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simpler mental process. There is more distinction between the

appearance of two different pictures than two different words;

thus, the location of the desired picture is seen at a glance,

whereas the desired word can only be located by a search

among all the words. In the case of a word index, the last

word you find is the one you were looking for, whereas in the

case of pictures, the first picture you see is the one you have

your mind's eye open to perceive, i. e. the picture you are

looking for.

The mind is enabled to perceive more readily by the aid of

such pictures because it is aided by the very important

faculty, memory. One cannot remember the precise word un-

der which a subject is Indexed, hence the necessity for cross-

indexing with its attendant lengthlness, but with a picture

index one would naturally, because of its novelty and prom-

inent location upon the book, give the index itself some little

thought; and, since each picture leaves a mental picture, mem-
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Pig. 2. Method AppUed to a Catalog^uo of Screws, Bolts and Nuts. etc.

ory directs the eye. This is in fact the mental process which
causes one to ignore the present forms of Index and thumb
over the leaves in an attempt to locate a subject one has

some recollection of.

Granting the foregoing, it would seem easier and more
natural to adapt the index to these mental tendencies than to

attempt changing the make-up of the Individual to suit the

index. In other words, the present style of indexing is not

natural—It has no psychological foundation. Again, one is fre-

quently unfamiliar with the trade name or other proper de-

signation of :-n object, but may easily be able to recognize its

picture. This is especially true of small details listed in

catalogues, for sometimes a part Is known by several names.
The employment of pictures permits a logical arrangement of

correlated subjects; for instance. In a trade catalogue, turn-

buckles and sleeve-nuts, taps and dies, cap-screws and tap

bolts, track bolts and fish-plates, constitute related details, and
may be grouped by the proximity of their pictures. In an al-

phabetically arranged index their names are widely separated.

The use of a picture Index upon the exterior of a catalogue

shows at a glance the subject matter within. It aids the cus-

tomer to locate information, and consequently aids the adver-

tiser. Fig. 2 is a rough attempt at preparing such an index

for a catalogue. Tlie method of preparing this illustration was
to clip the pictures from the contents of the catalogue, arrange

them upon a large sheet reduced by the camera to the size of

Fig. 3. Method Applied to Carnegie Steel Co "s Hand-book

the cover; consequently, the relative size of the various pic-

tures Is precisely as they were in the catalogue, which gives

undue prominence to certain subjects while others are rather

small.

The precise manner in which such an index should be com-

piled would, of course, depend upon the nature of the book;

for Instance, a work on the anatomy of the eye might have one
or more large sectional views of an eye on the exterior with

Fig. 4. Catalogue Cover which would lend itself to the Method
of Indexing Proposed

page numbers and lines connecting the page numbers with the,

various parts, while if the subject was the general anatomy of

the human body the pictures would be of the entire body, the

numbers referring to the chapters relative to the various or-

gans only. A hand-book on steam boiler construction might
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have a picture of each general type of boiler with large page

luupbers for the beginning of each subject and smaller num-
bers for the details. Each book would have to be made the

subject of special study—mere routine clerical compilation

would not suffice. In some cases the index would be compiled

with special regard to who constituted the largest users of the

book.

In Fig. 3 is shown an index to the "Carnegie Steel Co.'s Hand-
Book," especially compiled for structural draftsmen, the one

class of men who continually use such a book. Note that the

matter referred to in such a Dook is all indexed on the small

cover; the matter most frequently used is provided with thumb
notches. Fig. 4 is a reproduction (reduced) of an attractive

cover, but it is ornamental only, not useful. By the addition of

page numbers and the proper grouping of the contents it

could be made an index.

Of course there are abstruse subjects such, for instance, as

"The Psychic Life of Micro-organisms," to which this method
of indexing would not be applicable. The scheme, however,

could be applied to almost any subject in the line of mechanics,

and suggests some ideas applicable to other than technical

literature. The writer believes that one of the most salutary

effects reiulting from the use of such an index would be a

more logical gi-ouping of the contents of the book so indexed

which is a much-needed reform in the case of the majority of

hand books and catalogues.

* * *

LEAVING TOOLS AROUND
A naval engineer has been reduced several numbers because

he left a monkey wrench in one of the cylinders of the ship

where he was employed. It was not because the wrench was
of much value, and because his Uncle Samuel had to go out

and purchase another, but because the wrench was in the way.

It wasn't needed in the cylinder. It was foreign matter, not

necessary to the running of the engine or to the speed of the

boat. It added nothing to the fighting qualities of the craft,

and that is what the Government is after principally. In fact,

the wrench in the cylinder was a detriment and a hindrance to

the smooth working qualities of the boat's machinery. There

was no room for it in the cylinder, and when the great engine

was started up something, of course, had to go. The monkey
wrench being a hard nut to crack, it naturally followed that

the cylinder did all the cracking. The cylinder came to grief,

and in the common run of things naval the engineer followed

the same course.

We are sorry for the engineer, but glad the naval board has

meted out this just punishment. It makes us feel more at

ease over the safety of our country not to have monkey
wrenches in our cylinders and, to bring the lesson ashore, it

w ill help some when we are undergoing repairs at the hands

of the dentist or the surgeon who is using wrenches and scis-

sors and chisels, etc., in the region of our own cylinders. It

is a matter of common knowledge that all sorts of trinkets,

such as lances, needles and shears, have been sewed up in the

human system following a successful operation. Teeth have

been found in the stomach long after a siege of extraction and

distraction at the dentist's.

A pair of scissors left in a man's interior is of no more use

to him than a monkey wrench left in a cylinder. The surgeon

may not miss the scissors, but the patient misses the room he

had before the scissors usurped it. Space in a cylinder or in a

man's anatomy is valuable, and the engineer or surgeon who
uses such space for cold storage for tools ought to be reduced,

not only in numbers, but to a pulp.

—

Boston Herald.

* * *

The British Consul-General at Kobe, Japan, reports that

the proportion of the imports of British electrical machinery

has greatly increased over that of German and American

goods, and states that British electrical machinery is highly

appreciated by the Japanese, even though the British prices

are sometimes higher. The cheap classes of machine tools

are being produced in ever-increasing quantities by the Jap-

anese themselves. The designs apparently are taken from

foreign models.

EXTERNAL CUTTING TOOLS*—

1

PRACTICE FOE THE BROWN & SHARPS AUTOMATIC
SCREW MACHINE

By DOUOLAS T. HAMILTONf

The subject of external cutting tools is of wide scope, em-
bracing all the tooLs which are used in removing material
from the external dianieteis of the work. The most common
tools used for external work are circular forming tools, box-
tools, hollow-mills, swing tools, taper-turning tools, angular
cuttingotf tools, shaving tools and other tools of special de-
signs. All the tools mentioned, with the exception of circular

form and cut-off tools, which were described in the March and
April, 1910, issues of Machinilry, will be described in this

and subsequent articles. External cutting tools are made of

different designs to suit the conditions of the work on which
they are to be used; therefore a detailed description of the

construction and use of each tool will be given.

As box-tools are used extensively on the automatic screw
machines, and as they are the most common of all the tools

used for external work, a detailed description will be given of

their various parts, functions, and applications.

Preparing Work for Turning

Before reducing the diameter of the work by means of a
box-tool or other external cutting tool of a similar type, it is

necessary to chamfer the front end of the work to permit.

3

CrflCULAR CUT-OFF
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Pigr 1. Methods of Preparing Work for Turning

or rather to facilitate, the starting of the box-tool cutter on
a light cut. until the supports are in position to steady the
work. Pointing or chamfering the end of the work also fa-
cilitates the setting of a hollow-mill concentric with the work.
One method of pointing the end of the work is shown at A

in Fig, 1. Here the circular cut-off tool has an angular pro-
jection on its face next to the chuck, which points the bar
before it is fed out for the next piece. This method is gen-
erally used when the work is not very long, and runs prac-
tically true. When it is necessary to cut a thread on a piece,

the beveled end of the bar is made small enough to facilitate

the starting of the die.

It is sometimes found impossible to point the bar with
the cut-off tool owing to various conditions, and in this case
the bar is usually pointed by a combination centering and

For additional information on tbis and liindred subjects published
in Macbixeky, see :

" Cutting Keyways in an Automatic Screw Ma-
chine," •• Increasing the Product of Automatic Screw Machines,"
•• Setting Screw Machine Stops," Maliing a Large Stud on the No. 00
Brown & Sharpe Automatic Screw Machine, December, 1910 • "Inter-
nal Cutting Tools," September and October, 1910 ; "Setting-up Tip for
Screw Machines," October. 1010 ;

" Measuring Screw Machine Cams,"
September, 1910 ;

" Designing Screw Machine Tools and Cams."
August, 1910 ;

" Threading Operations," June and .Tuly. 1910 ;
" A

Formed Toolpost and Kecessing Tool for Screw Machine Work," May
1910 ;

" Examples of Uos-Tool Design." May. 1910 ;
" Unusual Work

Done on the Automatic Screw Machine." April, 1910; "Experiments
with Automatic Screw Machine Feed Fingers," March, 1910 ;

" Circu-
lar Form and Cut-off Tools." March and .-Vpril. lOlO: "Tool-holder
Design," February, 1910; "A Formed Tool Problem," January, 1910-
"Don'ts for Screw Machine Operators," November, 1909 ; "Cutting
Helical Gears on the Brown & Sharpo .\utomatic Screw Miicbine,
April, 1909 ; "Knurls and Knurling Operations," June and July
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pointing tool as shown at B. This tool can be used when the

bar does not project more than three and one-half times its

diameter from the face of the chuck, and where the bar is

unfinished or of irregular shape. The tool a is used for cen-

tering the work, thus preparing it for drilling a hole; and the

tool b is used for pointing the end of the bar.

Another condition is that shown at C. Here the form tool

precedes the box-tool, necking the bar at o. Now if the face

6 of the circular tool were left square and not chamfered, as

shown, a ring or washer would be formed by the box-tool cut-

ter, as there would be no resistance to the pressure of the cut

and hence the thin ring would break off before all the super-

fluous material had been removed. This condition was clearly

illustrated and described in the March, 1910, issue of Ma-
chinery and it will not be necessary here to go further into

detail.

When it is necessary to turn down a portion of a long

cylindrical piece of cold-drawn steel or other material which

.BOX-TOOL CUTTEn
c,!

o.oio'Vf""
TO / 1/
1.020 r-

supponr' "<^^ °'' '^""'^'^
=1-

m^=i c

Fig. 2. Various Methods of Applying Bos-tool Cutters to the Work

has a finished surface, and have the part turned concentric

with the piece which has not been reduced, it is usually good

practice to weaken the bar with the circular cut-off tool as

shown at D. For this class of work the supporting bushing

held In the box-tool should precede the turning tool so that

the part turned will be concentric with the finished body of

the work. Before turning, the bar is pointed with the circular

cut-off tool as shown at A.

The diameter of the neck a should be small enough to

allow the bar to be straightened with the box-tool support, so

that it will run true. In the majority of cases the neck o

may be made from 0.3 to 0.5 times 6, but of course the length

of the work c, i;he depth of the chip removed and the feed used

will govern largely the diameter of the neck a. The material

being turned will also affect the diameter of the neck a

slightly, but in most cases this latter condition can be dis-

regarded. Rods which have short bends in them should not

be used, as it will be found impossible to produce a good sur-

face on the part which is turned. The spring collet should

also run perfectly true if good results are to be expected.

Application of Box-tool Cutters to the Work

Box-tool cutters are usually applied radially and tangen-

tlally to the work. The radial cutter is more commonly used

for brass work, while the tangential cutter is used for all

classes of steel work, but it is also sometimes used for brass

work.

At A in Fig. 2 is shown what is termed a "radial cutter,"

and it can be sieen that the cutting edge is set slightly above

the horizontal center of the work. The amount that it is

set above the center is usually about 0.02 times the smallest

diameter of the work being turned. This is the preferable

method of applying a turning tool for taking roughing cuts
on brass rods. When the stock is rough or of an irregular

shape, the cutter should precede the support by an amount
equal to from 0.010 to 0.020 inch, but where the bar is cylin-

drical and has a finished surface, the support for roughing
cuts should precede the turning tool, as is shown by the
dotted lines.

At B is shown what is called a tangential cutter. Here the
cutter is set to take a roughing cut from a bar which is not
finished, or of irregular shape. Where the bar has a finished

surface and is circular in shape, the support is set in advance
of the turning tool as was mentioned regarding A. The
support here shown will be described later.

A tangential cutter set tor taking a finishing cut on steel

work is shown at C. Here the turning tool is set slightly back
of the center an amount equal to about 0.10

of the smallest diameter of the work being
turned, or d. For cutting brass, the tangen-
tial cutter is set in line with the center, and,
in some cases, a slight amount in advance of

the center, especially where less clearance

is necessary between the cutter and the peri-

phery of the work.

A method of applying two turning tools

for roughing down steel work is shown at

D, and tEis shown a method of applying

three turning tools for the same purpose.

For taking roughing cuts on brass where an
excessive amount of material is to be re-

moved, a hollow-mill is generally used, but

the method shown at D can somet'mes be
used to advantage. In the case shown at E
no supports are used, as the tools support

each other. These tools can either be set

radially as shown, and a slight amount in

advance of each other or can be set tangen-

tially and at varying heights so as to dis-

tribute the cuts equally among each of the

tools. For taking roughing cuts on steel, it

is preferable to set the cutters tangentially

to the work.

At F is shown a method of applying two
tangential turning tools for turning down
two diameters on a i)iece of work. This

method is used when the distance a is not much greater

than from Vj to % inch. If the distance o is much greater

than this it is generally advisable to use two separate box-

tools, that is, if there is sufiBcient room in the turret, al-

though two turning tools can be set in the body of the

holder, as will be explained later. Wlien turning tools are

used in this manner it is necessary to have the thickness of

the first tool, or the distance b. such that the second tool when
set tight up against the first one will turn the shoulder to the

desired length.

To illustrate clearly how the distance b is obtained, we will

take a practical example. Let a=0.3T5 inch, /3=10 degrees;

then 6 = a X cos /3^ 0.375 X 0.9848= 0.3693 inch. Where two

turning tools are used in this manner they should be ground

on all surfaces and should also be made a good fit in the

square or oblong hole cut in the body of the holder to receive

them.
Holding- and Adjusting Box-tool Cutters

It is conducive to good results to have a box-tool cutter

held rigidly in the holder, and not to project any further

from the holder than is absolutely necessary to clear the larg-

est diameter of the bar being turned. Means for adjusting

the tool to cut different diameters should also be provided.

At A in Fig. 3 is shown a method which is commonly used

for holding a box-tool cutter for brass work. In this case a

square hole is cut in the body of the holder to receive the

cutter, the latter being held by a set-screw a. The cutter is

adjusted for different diameters by the collar-head set-screw

b which bears against the rear end of the tool. It is obvio\is

NacKiTiery. Y.X.
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that this screw can only be used lor adjusting the tool in, but

by cutting a slot in the turning tool to fit the collar on the

screw, this same screw may be used for adjusting the tool

both in and out, thus malting it more convenient.

The method of holding the turning tool shown at B is

used particularly for brass work. In this case the turning

tool is held in the bloclc c by two set-screws d, the latter be-

ing adjusted in a slot along the body of the holder. The
block or turning tool holder c has a projecting shank which'

passes through the body of the holder and is fastened to it

by means of the nut and washer shown. It is evident that

this method of holding the tool is very convenient for certain

classes of work, especially when different diameters are re-

quired, as it is possible to have one or more blocks for hold-

ing the turning tools.

A method of adjusting and holding a tangential cutter is

shown at C. Here, as can be seen, the cutter is set off at an

angle from the face of the box-tool, and is held in the body

This block has a groove in it which fits on a tongue formed
on the box-tool body, thus holding the tool-holder rigidly.

At G is shown a method similar to that just described, but
the turning tool is in this case held in the holder in a manner
similar to that shown at C. This provides means so that the
cutter may be set at a slight angle from the horizontal center
line, thus giving it more clearance, as is sometimes necessary,

especially when cutting steel, and it also permits for a slight

adjustment of the tool, independently of the tool-holder.

It will be seen from a study of the various methods pre-

viously shown that the setting of the tool cannot be accu-

rately known, so that a number of trial cuts have to be
taken before the desired diameter is obtained. To obviate
this tedious operation of setting the tool, a micrometer screw
is used for setting the box-tool cutter to the correct diameter,
as shown at H and /. This micrometer screw U has two
shoulders on it and is screwed into the body of the holder,

the body of the screw being made a good fit in the block

40 THREADS
PER INCH

om.

:juLhiiitru.r.K.

Fig. 3, Holding and Adjusting Box-tool Cutters for Various Conditions

of the holder by two set-screws e and /. Tiie tool rests on a

small block /„ thus allowing it to be adjusted for turning dif-

ferent diameters, the two set-screws being used in connection

with this block for adjusting. This method of adjusting and
holding the turning tool is limited, very little adjustment

being obtained by it.

A method of holding the turning tool somewhat similar to

that just described is shown at D. Here the tool rests on the

body of a screw g instead of a block. This screw Is held in

the holder as shown, and the tool is adjusted in a manner
similar to that shown at C. The two previous methods of

adjusting the tool are limited in their scope and, of course,

can only be used for certain classes of work. A method which

allows of more adjustment is shown at E. Here the tool is

adjusted and held by three set-screws as shown, thus allowing

the tool to be adjusted for various diameters, with the tool

held in a plane parallel to the horizontal center line.

The methods shown at C, D and E are very seldom used for

finishing box-tools, their use being principally for roughing

box-tools. At F is shown a method of adjusting the turning

tool holder which is usually applied to finishing box-tools.

Here the tool is held in a block h, which is adjusted up and

down on the body of the holder by means of the set-screw i.

and is held when in the desired position by the cap-screw j.

shown in detail at /. The hole in the block / through which
the screw fc passes is slotted out to the edge as shown, to

facilitate assembling the screw in the block. A 40-pitch

thread is cut on this screw, so that for one revolution of the

screw the turning tool is moved up or down, as the case

may be, a distance equal to 0.02.^ inch. By making this screw
a good fit in the body of the holder and the block, it is pos-

sible to get the desired diameter without' much trouble. The
block is held to the body of the holder in the same manner as

that shown at F and G.

A good method of holding two or more turning tools for

roughing down work is shown at J. the holder, of course, be-

ing made with the desired amount of projecting lugs or tool-

holders m. The tool in this case is held in a stud n. which
has a square hole cut in it to receive the turning tool. This
hole is cut at an angle with the face, so that the tool is set

at the desired angle. Two set-screws o, are used to prevent
the tool from turning against the cut, and also to permit of a

slight adjustment of the tool. As can be seen, this tool is

limited in its scope, the changes for diameter being accom-
plished by means of the set-screws o, and also by moving the

turning tool in or out a slight amount. This method of hold-

ing a turning tool is used mostly for roughing work and is

applied in a manner similar to that shown at E, Fig. 2.
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THE FIELD FOR GRINDING*
By C. H. NORTON

Grinding in various forms has been known to man from

the very beginning of history, yet it is doubtful If many

engineers have a clear conception of the field for metal grind-

ing. Experience (as a specialist) covering twenty-five years

has taught me that the usual thought of grinding is that it is

a slow, tedious, expensive, but sure method of obtaining ac-

curacy, and that where great accuracy is not required grind-

ing should not be done.

Webster defines abrasion as "the act of wearing or rubbing

off; the wearing away by friction, as the abrasion of coins."

Abrade, "to waste or wear away by friction, as to abrade

rocks." He defines the word abraise as "rubbed smooth, as

an abraised table," meaning a polished table. No doubt here

is the connection between polishing and abrasion.

Some time within the last 75 to 100 years men discovered

that a revolving polishing wheel enabled them to abrade work

Fig. 1. Microphotograph of Chips from Modern GrindlDg Wheel,
showing Resemblance of Fragments to Lathe Chips

in such a comparatively short time that so far as polishing

was concerned it was no longer slow nor tedious. But as the

original word for abrasive action was "grind," and grinding

was slow, men still clung to the tradition in spite of the later

discovery that polishing could be done quickly. When, with-

in the recollection of the writer, mechanics made their own

solid glue and emery wheels with which to grind small

hardened tool work, it did not occur to them that they could

do by grinding a certain part of the work .
that they were

using steel tools for, because it was grinding, and was slow.

Moreover, all nice work must, of necessity, take lots of time,

because our older mechanics had said so. It did not occur

to them that we could ever have better grinding wheels and

better machines in which to use them. It was at this point

in our reasoning that the majority of engineers rested and it

is here that we find a large number now. All engineers admit

the exactness of grinding, but most of them still believe it to

be slow

Appleton's Cyclopedia of Applied Mechanics, published as

late as 1893, says that emery wheels are employed mainly

for producing cutting edges and for smoothing surfaces.

Again, it says that in all cases of the employment of emery

wheels In place of steel cutting tools, the operation is con-

siderably slower, and it may be laid down as a rule that, save

upon metal too hard to be operated upon with steel tools, the

emery wheel cannot compete with the ordinary lathe, planer,

milling tool, etc. My observations convince me that a great

many American engineers hold the same views.

As a specialist for many years, I have seen a gradual but

sure increase of knowledge of grinding and have noted the

widening of the field as the result, but I am not aware that

the intelligent study of grinding has been taken up by pro-

fessional engineers or by any institute of technology. The

intelligent use of grinding yields such large returns that it

• Abstract of aiticlp read before the nnnual meeting of the .\meri-

can "Soeiet.v of Mechanical Engineers, New York. December, 1910.

warrants careful study by the very best engineering and

scientific minds and a place in the courses of our technical

schools. The field is constantly broadening with each year's

improvements in grinding wheels and grinding machines,

and It is time that men of brains and education took a hand

with us to help the world to a better knowledge of the science

of grinding and grinding wheels.

The results thus far attained warrant a change of the

world's idea of grinding and instead of using it as a synonym
for slowness, tediousness and drudgery, it should be a syn-

onym for rapidity, accuracy and economy.

The fact about grinding with the modern grinding ma-

chine and grinding wheel (not emery wheel) is that it enables

us to size all round work cheaper than by turning and filing,

that it takes the place of what we formerly called the finish

cut of the lathe and all filing, giving us not a theoretically

perfect cylinder or perfect finish, but a much nearer perfect

cylinder and finish than we obtained with the lathe. It gives

us diameters to such small limits as to be called exact, but

whoever insists that none but exact work be ground loses the

very pith of grinding, which is economy. Modern grinding

means cheaper cost for all work, many grades of w^ork to suit

many requirements, and cheaper turning than is possible

without the use of the grinding machine.

As a rule, the coarser the turning, the greater the economy

by grinding. The greatest economy is obtained by the com-

bination of cheaper turning and grinding. It is no longer

necessary to turn work smooth, straight or correctly to size

and the lathe is no longer necessary as a precision tool. If

it has a carriage traverse of from four to ten threads per

inch, has suflacient power to carry high-speed tool cuts at

that feed and is well supplied with steadyrests to prevent

springing of the work, it is ready tor cooperation with the

grinding machine. It is easier with modern grinding ma-

chines and wheels to grind oft a given amount of metal when

in the form of crude screw threads than in any other form,

and with long work having several sizes, the grinding requires

less time if 1/32 inch to 5/64 inch is left on the diameter for

grinding than if the work is turned carefully to within 0.002

inch to O.OOo inch. In all cases, accurate turning increases

the total cost of production and in some it makes the grind-

ing very expensive.

The greatest economy is usually obtained by the combina-

tion of grinding with very rough turning. Yet there are

.^%v^
Fig. 2. Microphotograph of Fragments from Emery Wheel, emphasizing

the Great Heat generated, ^phich melts Particles

cases where the least expensive way is to grind direct without

turning, notably the greater part of crankshafts of automo-

biles and small gas engines and very long and slender work

where turning is difficult.

It is not an easy matter to secure such rough turning as

true economy requires in connection with grinding. Lack

of knowledge of what is needed, coupled with the natural

pride the workman takes in doing what tradition says is nice

lathe work, prevents the grinding machine from doing what

it is ready to do. Our industries are losing much while wait-

ing for the engineer to assume the intelligent guidance of
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foremen and workmen who, through fear, doubt or prejudice

now rob us of the great economies due to modern grinding

machines. There is much yet to he learned by foremen and

workmen about turning. High-speed steel makes possible

much that has not as yet become common knowledge.

The lathe is a very old tool and foremen and workmen have

known it for generations, yet I have been unable to find

more than two instances where a careful study has been

made of the combination of lathe work and grinding to effect

the maximum saving. I have observed that lathe men have

not tried to remove metal by increasing the number of cuts

and using fast traverse. When urged to take coarse feeds to

help the grinding machine to effect a total saving, they have

invariably said that they were feeding all that the work
would stand. It has been demonstrated that three cuts with

a carriage traverse of 6 per cent have produced certain work

in 9 minutes that required 13 minutes to turn in one cut,

because the work was so frail that with one cut no faster

feed than 32 per inch could be taken. The rough-ridged sur-

face was readily ground by taking 1 minute more than when
the turning was finer, the net saving for the job being 3 min-

utes. In many cases the ridged surface requires no addi-

tional time.

In another case where the work was quite firm and was

being revolved at a very high speed w'ith a view to getting

never ground, and used in the old-time slender milling ma-
chine would very slowly abrade the surface. The modern
grinding wheel, used In a modern machine by a modern man,
is just as surely a milling cutter as if it were made of steel.

The microscope reveals the fact that such a wheel cuts off

chips. Fig. 1 is from a microphotograph and clearly shows
the chips that are as surely cut oft as those made with a steel

milling cutter. The grinding wheel used was a modern one
made of crystalline aluminum oxide.

Fig. 2 is also from a microphotograph and shows the re-

sult of the old-fashioned abrasion described by Webster as

"grinding to powder." Here we see the effect of great heat,

the greater part of the powder being in the form of globules.

This is magnified to the same extent as the other photograph

and shows the vast difference between the old-time abrasion

to powder and the present cutting of chips. A large part of the

energy put into work was wasted in heat, as shown by the

very small globules in Fig. 2. Tlie wheel used for Fig. 2

was an emery wheel like those referred to in Appleton's cyclo-

pedia of 1S93.

The grinding wheel as now made is really a milling cutter

with millions of cutting teeth. Although these teeth are not

as large or as strong as the teeth of a steel cutter and there-

fore cannot cut as deeply, yet they are capable of cutting at

much greater speed. Since there are so many more of them

Figs. 3 and 4. First Two Stages in the Grinding
of an Automobile Cam

Figs. 5 and 6. Last Two Stages in the Grinding
of an Automobile Cam

Fig. 7, Double Cam Ground from Rough
Stock 2 inches in Diameter

everything possible from the high-speed tool, the turning

required 5 minutes and the grinding 1 minute. A change was
made in the feed of the lathe so that without revolving the

work any slower it was turned in 1 minute, leaving a very

crude, crooked and bad-looking piece of lathe work. The
grinding then required 2 minutes, but the net time saved was

3 minutes. Did it matter how bad a looking lathe job it was
if the finished work was perfect and 3 minutes was saved?

There is a rich field for engineers and managers in con-

nection with the lathe and modern grinding. Recent lathe

designs provide for high speed of revolution, with sufficient

power, quick change to and from back-gears, and sufficient

rigidity to utilize to the limit high-speed steel; but much
work is not of sufficient rigidity to permit the maximum use

of the tool at fast traverse and deep cuts. In addition, there

are thousands of lathes of old design that will not be thrown

away at once. There is, therefore, an opportunity to get much
more out of present plants by cheaper turning, because of

grinding.

Developments warrant the conclusion that we should no

longer assume that simply because a tool is a grinding wheel

it cannot remove metal, and size and shape work as quickly

as a steel tool. Rather, we should use the steel tool when it

can be made to remove metal, size and shape work cheaper,

and the grinding wheel when it excels. It is no longer to be

taken as a matter of course that we can turn, plane and mill

faster than we can grind. After all, the real reason we re-

move metal is to accomplish certain finished results, not

simply to secure a certain number of pounds of chips in a

given time. Before long I think all progressive engineers

will understand that both the grinding wheel and the steel

tool have their place for metal cutting. The old thought of

abrasion must give way to the new thought of cutting.

While it is still true that poor wheels or good wheels poorly

selected and wrongly used will still remove metal very slowly

by abrasion, it is also true that the old-fashioned milling cut-

ter, with fine teeth cut by hand with a file, hardened but

they are capable of much more work in a given time when the

nature of the work is such that a large number of these cut-

ting points can be used simultaneously. In some cases we
can use as many as two billion cutting points per minute.

Eight hundred million per minute is not uncommon and four

hundred million per minute is very common.
The modern grinding wheel, mounted in a good machine,

can be used at a cutting speed of 6000 or more surface feet

per minute, and owing to this high speed it need not cut

deeply relative to the rigidity of the work. Therefore it is

able to remove metal from many forms of work more quickly

than the milling cutter or the lathe tool.

The accompanying illustrations show a notable example.

Figs. 3, 4, 5 and 6 show the process of making automobile
cams. An order for a hundred of these cams was received

and our shop superintendent began to provide means for pro-

ducing them at the lowest possible cost. It is evident that

drop forgings for so few would be out of the question, as the

expense of dies would make the cost of the cams prohibitive.

It was therefore necessary to devise means for producing them
from the bar stock. This was done by providing an eccentric

chuck for the automatic screw machine. To prevent the

bar from turning in the chuck while feeding forward, the

spline was made the full length and a mating key was placed

in the chuck. Pieces like Fig. 3 were made in the automatic

machine at the rate of 10 per hour. A keyway in the hole

was made in the ordinary way, Fig. 4. These blanks were
ground to rough shape, Fig. 5, at the rate of 10 per hour.

The cams were then hardened and finish-ground, Fig. 6, at

the rate of 40 per hour. It should be clear that such a cam
could not be milled to shape from the blank in nearly so short

a time with the milling cutter. WTien manufacturing such
cams in large numbers, drop forgings would be used, and here

again the grinding wheel is quicker than the milling cutter.

Another case where the grinding machine can accomplish

the results desired in less time than the lathe is that of the

pins and bearings of the automobile crankshaft. The results
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desired are as follows: Five bearings, all round within

0.00025 inch, the axis of all, parallel and exactly in line; all

of the right length within 0.004 inch; distance between bear-

ings within 0.004 inch; accumulated error not over 0.008 inch.

Four crankpins, all round within 0.00025 inch; the axis of all

exactl.v parallel; all to length within 0.004 inch; all parallel

with the bearings; all within 0.005 inch of the same plane; all

of correct throw, within 0.010 inch; over-all length, accumu-

lated error not over 0.008 inch; all fillets correct radius and

exactly concentric with the bearings and pins; all bearings

and pins straight within 0.00025 inch; and all a good, smooth

surface.

In the case of ci-anks designed with clearance for the arms

'of the cranks, as shown in Fig. 8, the width of the wheel is

identical with the required length of the pins and bearings,

so that no measuring or setting of the tool is necessary for

cutting to length. The act of grinding cuts the bearing or

pin the right length and forms the fillets. The location of

the pins and bearings within the small limits allowed is ac-

complished by a massive index bar, so that the workman does
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Fig. 8. Stagea in the Grinding of an Automobile Crankshaft

no measuring whatever for location of bearings or pins. The

entire time of handling and producing these five bearings and

four pins from the rough forging to the nicely-sized and fin-

ished condition is 85 minutes. It is clear that when all the

conditions of the finished work are considered the grinding

wheel and machine have removed metal faster than the lathe.

Again, it is not simply a case of removing pounds of metal

per hour, but the removal of it in such a manner as to ac-

complish certain results in the least time.

The ends of these shafts beyond the bearings are turned

before grinding. The entire list of operations to make a fin-

ished shaft from the forging is as follows:

Cut off ends and center 6 minutes
Rough-grind bearings 15 minutes
Turn ends 8 minutes
Rough-grind pins 20 minutes
Finish-grind pins 20 minutes
Finish-grind bearings and ends 25 minutes
Square ends 6 minutes

Total time 100 minutes

A little time could be saved if it were practical to secure

forgings with pins and bearings 1% inch in diameter over

their entire length instead of with the depression to IH inch

between shoulders, as the wheel can be forced more rapidly

when the face has the same amount of work to do as the

fillets. Here, again, tradition is strong and difficult to change
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A.—Engine shaft, hammered forging. Weight 8000 pounds ; stock
removed, 0.02.") inch; limit, 0.001 inch; time, 6 hours (8 hours In-
cluding handling.)

B.— Shaft, 0.:ro carbon steel. Stock removed, 1/16 inch ; limit,
as noted; time, 1 hour (including setting up.)
C—Lathe spindle, crucible steel, hardened. Stock removed, 0.035

Inch; limits, as noted; time, l^^ piece tier hour.
D.—Chilled roll, chilled iion. Stock removed, % Inch; time to roll

face, 2'v: hours; pi-evious lathe time, 12 hours.

Flff. 9. Examples of OrlDdlng on Lon? Work

at once, because the depression is better for those who turn

the work. A little cooperation on dies would save time in

grinding.

There are hundreds of other cases where the grinding wheel

is used to remove metal in a more economical manner than

with steel cutting tools, some of which are shown in Figs.

9 and 10.

Automatic grinding is a late development in the field.

Certain work of which large numbers of pieces are made is

ground by wholly automatic means. The work is conveyed

to the machine by gravity in a hopper or chute and is chucked,

ground and delivered to the receptacle. In a case where

A.—Bushing, cast ii'on. Stock removed, 0.010 Inch ; limit, as
noted ; time, 45 pieces per hour.

B.—Bushing, pressed steel. Stock removed, 0.025 inch ; limit. O.OOO.'i

inch ; time, 60 pieces per hour.

Fig. 10. Rapid Production on Bushings

formerly, at piece work, 300 per day were ground, the auto-

matic machine grinds 4 in a single minute—about 2300 per

day.

When the knowledge of grinding becomes more common
and the opposition to increased production on the part of the

workmen shall have been more nearly overcome, the field

will be still more extended. It is worthy of more systematic

cooperation and if we get together we will be rewarded with

success. The engineer is the one who by education and train-

ing is best fitted to take up the important question of the field

for grinding.
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PRECISION GRINDING*
By W. A. VIALL

Grinding is an art rather than an exact mechanical opera-

tion. It is an art of such recent growth that relatively little

is known about it or its possibilities. In the development of

the grinding machine from the beginning, as described in the

historical article in Machinery of July, 1910, to the present

well-lvnown makes of universal and plain grinding machines,

the successive steps that have been taken toward reaching

stability and convenience in the machine form interesting

chapters of mechanical history, since they show, as well as

any class of machines, the tendency of the times.

In speaking of grinding as an art I mean that it contains

elements in which the judgment and experience of the oper-

ator count for a great deal. While in a general way the

manufacturer or the skilled operator is able to give instruc-

tions for the running of the machines, yet conditions arise

TABLE I. GRINDING LIMITS FOR CYLINDRICAL PIECES

As adopted by Bro'wn & Sharps Mfg. Co.

RUNNING FITS ORDINARY SPEED
To %-in. diameter, inc 0.00025 to 0.00075 Small
To 1 -in. diameter, inc 0.00075 to 0.0015 Small
To 2 -in. diameter, inc 0.0015 to 0.0025 Small
To HVa-in. diameter, inc 0.002.". to 0.0035 Small
To 6 -in. diameter, inc 0.00o5 to 0.005 Small

RUNNIX(; FITS HIGH SPEEDj HK.iVl mESSlJItE AND ROCKER SHAFTS
To %-in. diameter, inc 0.0005 to 0.001 Small
To 1 -in. diameter, inc 0.001 to 0.002 Small
To 2 -in. diameter, inc 0.002 to O.OO.') Small
To 31/2-in. diametP!-, inc O.iio:! to 0.0045 Small
To 6 -in. diameter, inc 0.0045 to 0.00G5 Small

SLIDING FITS
To Vo-in. diameter, inc 0.00025 to 0.0005 Small
To 1 -in. diameter, inc 0.000.'i to 0.001 Small
To 2 -in. diameter, inc 0.001 to 0.002 Small
To 314-in. diameter, inc 0.002 to 0.0035 Small
To 6 -in. diameter, inc 0.003 to 0.005 Small

STANDARD FITS
To Va-in. diameter, inc Standard to 0.00025 Small
To 1 -in. diameter, inc Standard to 0.0005 Small
To 2 -in. diameter, inc Standard to 0.001 Small
To 3VS-in. diameter, inc Standard to 0.0015 Small
To 6 -in. diameter, inc Standard to 0.002 Small
DRIVING FITS FOR SUCH PIECES AS ARE REQUIRED TO BE READILY

TAKEN APART
To %-in. diameter, inc Standard to 0.00025 Large
To 1 -in. diameter, inc 0.00025 to 0.0005 Large
To 2 -in. diameter, ine 0.0005 to 0.00075 Large
To 3%-in. diameter, ine 0.00075 to 0.001 Large
To 6 -in. diameter, ine 0.001 to 0.0015 Large
To %-in. diameter, inc 0.0005 to 0.001 Large

DRIVING FITS
To 1 -in. diameter, Inc 0.001 to 0.002 liarge
To 2 -in. diameter, inc 0.002 to 0.003 Large
To 3%-in. diameter, inc 0.003 to 0.004 I^arge
To 6 -in. diameter, inc 0.004 to 0.005 Large
To 14-in. diameter, inc 0.00075 to 0.0015 Large

FORCING FITS
To 1 -in. diameter, inc 0.0015 to 0.0025 Large
To 2 -in. diameter, ine 0.0025 to 0.004 Large
To 31^-in. diameter inc 0.004 to 0.006 Large
To 6 -in. diameter, ine 0.006 to 0.009 Large
To %-in. diameter, inc 0.00025 to 0.0005 Large

SHRINKING FITS FOR PIECES TO TAKE HARDENED SHELLS
%-IN. THICK AND LESS

To 1 -in. d.ameter, inc 0.0005 to 0.001 Large
To 2 -in. diameter, inc 0.001 to 0.0015 Large
To 3%-in. diameter, ine 0.0015 to 0.002 Large
To 6 -in. diameter, inc 0.002 to 0.003 Large
To %-in. diameter ine 0.0005 to 0.001 Large

SHRINKING FITS FOR PIECES TO TAKE SHELLS, ETC., HAVING
A THICKNESS OP MORE THAN %-IN.

To 1 -in. diameter, inc 0.001 to 0.002.T Large
To 2 -in. diameter, inc 0.0025 to 0.0035 Large
To 314-in. diameter, inc 0.0035 to (i.ooJi Large
To 6 -in. diameter, inc 0.005 to 0.007 Large
To %-in. diameter, inc Standard to 0.0005 Large

GRINDING LIMITS FOR HOLES
To 1 -in. diameter, inc Standard to 0.00075 Large
To 2 -in. diameter, ine Standard to 0.001 Large
To 3%-in. diameter, inc Standard to O.oOlo Large
To 6 -in. diameter, ine Standard to 0.002 Large
To 12 -in. diameter, ine Standard to 0.0025 Large

* The limits given in the table can be recommended for use in the
manufacture of machine parts to produce satisfactory commercial
work. These limits should be followed under ordinary conditions.
For special eases, it may be desirable to vary slightly from the tables.

which make it necessary to vary from these instructions in

order to obtain the best results. To instruct an operator to

use a given wheel and speed would make it possible for him
to obtain any one of three results: When ground with a
wheel surface that is not true a piece looks as though it had
been gouged upon a grindstone, while with a wheel surface

'Abstract of paper read before the annual meeting of the Ameri-
can Society ot Mechanical Engineers, New York, December, 1910.

that is true it gives a dull liuish and shows wheel marks.
The latter is what we consider commercial grinding. When
the same wheei has been run so that the points of the abrasive
become somewhat dull, we obtain a highly-linished surface.
All thes results are possible with the ..ame wheel under dif-

ferent conditions.

Most of us are interested in two classes of grinding. One
is the occasional grinding such as we find in the toolroom
and in the shop where one or two pieces of a kind are made
and where accurate fits are demanded. The second is the
manufacturer's problem where not only must the nicest ac-

curacy be obtained but where the rate of production is an
important consideration. In the first case the question of

cost does not enter so deeply into the problem, although it is

always to be considered; and one machine, specially de-

signed to do a certain class of work, is often compe'led to

answer the necessities for work to which it is not well suited.

In the second case, however, the best results as to efficiency

and production are obtained by having a machine of the
proper size. It must be understood from the first that

whether the machine is large or small it must be sufficiently

heavy and stable enough to do the work it is called upon to

do and it must be so designed that it can readily be operated.

This latter element of convenience must be provided for even
more carefully than in many other classes of tools, because
much of the work done in the grinding machine is of such
a character that the operations of putting in and taking out

consume almost as much time as the grinding. Moreover,
a grinding machine must have sufficient rigidity to preserve

TABLE II LIMIT GAGES FOR LATHE WORK

Size Not Go On Go On Size Not Go On GoOn

Inches Inches

# 0.383 0.387 u 1.2,58 1.262

,\ 11.445.-) 0.4495 In 1.3205 1.8245
i (I..1(IS 0.512 u 1.383 1.8S7

A . niort 0.5745 ll\ 1.44.55 1.4495
* 0.633 0.637 1^ 1..508 1.512
11 0.69.").") 0.6995 ^1% 1..5705 1.5745
f 0.758 0.762 If 1.633 1.687
1 3 0.820.5 0.8245

If
1.69.55 1.6995

i 0.883 0.887 1.7.58 1.762
15 0.94.5.5 0.9495 HI 1.8205 1..8245

1 1.008 1.013 1* 1.883 1.887
i,V 1.070.5 1 . 0745 m 1 . 94.55 1 . 9495

u 1 . 183 1.137 ) 2.II0.S 2. 111-.'

h\ 1 . 195.5 1 . 1995

For illustration see Fig-. 1.

its alignment, which must be of a high grade from the first.

Unless the machine is capable of producing true work its

value is lost, for the grinding machine must not only finish

work but also rectify it to a degree of accuracy that we
cannot, in reason, look to a lathe or other type of machine to

furnish commercially.

The principles of grinding, in the main, are not difficult to

grasp, and the time that would be required of the ordinary

chief operator in grasping them is not excessive. But the

work does require such attention and knowledge of the results

that can be obtained, coupled with the skill acquired by ex-

perience, as to class it with the arts. In the early days it

seemed quite necessary that for every different piece of work
we should have a different wheel. Later it was found that a

given wheel would give satisfactory results on various kinds

of work by varying the speed of the wheel, the speed at which
the work was run, or the feed of the work, so that one wheel
answered a great variety of purposes. There have been

changes in abrasives and we are "getting today a far better

quality of wheel than was possible some years ago. The grad-

ing of wheels has very much improved, and although in the

writer's opinion it is not possible to obtain an absolute grad-

ing, this element has been reduced to such a nicety that it

need not be taken largely into account.

Tlie first use of the grinding machine as we know it to-

day was to correct slight errors that were impossible of

eradication by means of the file and emery cloth. Today the
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grinding macliine rectifies these errors and in addition fin-

ishes worlc for appearance and fit in a relatively cheap man-
ner.

After the proper machine has heen selected, the choice

of wheels requires some specialized knowledge which the

can Machinist, July 2, 1903, where the microscopic photo-

graphs showed that the chips somewhat resembled those made
by a lathe tool. It is only under proper conditions, however,
that these results can be obtained. The wheels must be true

and they must not be forced into the work to too great an
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Fig. 1. Type of Limit Gage uaed.
See Table II

Figs, 2 to 7. Some Varied Examples of Grinding "Work detailed
in the Table belo\p

makers of machines and wheels are in a position to furnish

to an e.xtent that many of the users of machine tools are

probably not aware of. When the proper wheels and gradings
are once established for a given line of work, their subse-

quent use is very easy.

extent, for this produces a torn effect upon the work, which

is to be avoided.

In considering a piece of work to be done, first of all the

question arises as to the size and the limits suitable for the

purpose for which it is intended. Table I gives the limits

Fig. Xo. 2 3 4 5 6 7

ilaterial
Soft machiuerv, -,r , • . ,

steel '
'

'^If^^'l""''iT steel
Machinery steel,

casehardened
Machinery steel.

ca.sehardened
t ast iron Bearing bronze

Part Ground External External External Internal External External

Macliiue Used No. 11 Plain No. 28 Plain No. 11 Plain
No. 1 Universal

(special)
No. 11 Plain No. 14 Plain

Wheel U.sed

Monarch, 12 in.

X 1 in. Corim-
d u m , No. 46,

grade 2J

Norton, 24 in. X
2 in. Alundum,
No. 3846, grade
K

Norton, 12 in. X
\ in. Alundum,
No. 36, grade 5,

elastic

Norton, 24 in. X
2 in. Alundum.
No. 5, grade 2J,

elastic

American, 12 in. Abrasive, 18 in.

X 1 in. Corun- X li in. Corun-
d u m , No. 46, d u in , No 60,

grade K grade L

PeriiiliervSpeed
of Work, Ft.

1 er Min.
85

35 roughing; 60
finishing

35 mil 55 75

Travel of Work,
In.

J
er Min.

9(5
4S roughing; 30 ^g

finishing
By liand 37 30

PeriphervSpeed
(if Wheel, Ft.

per Min.
7000 6000 5500 to 6000 5500 6500 6000

Amount of
Stock Re-
moved, Dia-
meter

0.012 in. rough-
ing,

0.005 in. finish-

ing

0.025 in. rough- 0.005 in. rough-
ing ing

;

0.005 in. finish- 0.001 in. finish-

ing ing

0.018 in.

to
0.020 in.

0.010 in.

to
0.010 in.

0.020 in. to 0.025

in.

0.012 in. to 0.015
in.

X u m b e r of
Pieces Com-
jileted per Hr.

13
1 8.5 15 16 20 54

32 59
1 man 2 men*

Required Limit Standard to S t a u d a r d to S t a u d a r d to
0.00025 in. small

i 0.001 in. small 0.0005 in. small
Stan dfa r d t o
0.0005 in. large

Standard to
0.0005 in. small

Standard to
0.0005 in. small

In Lots (if 100 50 500 200 200 100

Remarks
21 rouglied ; 35
finished per hr.

Handled twice

7 roughed; 7
Handled twice

finishid per hr. f
oi-.^'u.^'img and

Handled twice *""«' f"'' hni^h-

*A man operates
the machine and
a helper puts the
work on and off

the arbor.

The question of speeds and feeds is also the result of ex-

perience, and suggestions from the manufacturers will help

users to a great extent in obtaining satisfactory results. The
cutting operation of the wheel was well shown in an illus-

trated article by Messrs. Gribben and Warman in the Ameri-

used at the Brown & Sharpe Mfg. Co.'s works for varying

conditions. There are special cases where it may be neces-

sary to increase or to decrease these limits, and this table is

not offered as the final word but as a guide towards selection.

The second necessity is that sizes should be established to
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which the work should be rough turned ready for the grinding

room. In our works, as in all factories, the aim is to pro-

duce the desired results as cheaply as possible. Our desired

ends have been accuracy and nicety of finish where the parts

ground are for fits, and nicety of finish where no fit is re-

quired. To do this work as cheaply as possible we believe

that it is economical to turn the pieces to about the sizes

indicated in Table II. It will be noted that we allow from
O.008 inch to 0.012 inch in diameter, an amount easily ob-

tained by the ordinary class of lathe help. In order to make
this work as easy as possible for the lathe department, we fur-

nish the limit gage shown in Fig. 1. We are aware that

practice varies on this point, and we have thoroughly en-

deavored to try out the plan of allowing correct limits, but

we have found it fully practicable to hold the lathe to the

limits given. By so doing we obtain the finished product

free from all tool marks and at what we believe is the mini-

mum cost.

Figs. 2 to 7 show some samples of commercial grinding

taken from actual practice for the purpose of giving an idea

of what can be done in a commercial way, as well as to give

some definite data as to speeds, feeds, etc. While it is per-

haps not possible to give a rule that will fit all work, these

engravings should suggest ideas that will help in producing

the work as well and as cheaply as this has been done in the

cases shown. When enough pieces of any one kind are to

be made it is possible to specialize to a higher degree than

can be done in the general run of work, and better results

may be obtained than are shown here.

The examples of commercial grinding given in Figs. 2 to 7

Illustrate what is being done under actual working conditions

in commercial work on the variety of pieces indicated, which
are of various materials, both soft and hard. A reversal of

the usual rule, where economy is gained by having one man
operate more than one machine, is shown in Fig. 7, where the

work is most economically produced by using two men to

run one machine, that is, having one man to operate it and a

helper to drive the work on and off the arbor. All other data

are based on one man to a machine.

These pieces passed inspection within the limits given.

The average loss from work of this class coming below the

required limit or being otherwise spoiled is less than H of

1 per cent in our grinding department.

* * *

REPAIRING JOURNAL OF A DIRECT-
CONNECTED GENERATOR

By OBSERVER

While visiting a power house in one of the western mining
regions the writer came across a very interesting repair Job,

which he considers will be of interest to some readers of

Fig. 1 View showing ho^p the SmaU Motor ^ras belted to the
Large Flywheel

Machixeey. Thp illustrations, Figs. 1 and 2, show the method

that was used in repairing the main journal of a direct-con-

nected electric generator. This journal was 12 inches in

diameter by IS inches long, and was situated in the rear of

the crank-disk shown at .4. in the illustrations. This journal

had run hot, and was badly scored for its entire length. Now
to take the shaft out would have caused considerable delay,

and there were also no facilities at hand for handling such a
heavy job, so it was decided to true up the journal without
removing it.

To true up the journal, a belt was run over the flywheel,

and connected to a small motor B (Fig. 1) which was brought
into service. An idler C, which can be seen close to the large

flywheel, was used to overcome the small contact of the belt

on the flywheel, and also to give the belt more pulling power.

The manner in which the journal was turned is as follows:

After disconnecting the main-rod, etc., the eccentric cams
were removed and a piece of oak timber, which had pre-

viously been bored out, was babbitted and then rebored to

the same radius as the journal. This support was then held

ti "ht up against the journal by means of other timbers

Fig, 2. View showing how Tool-head was utilized for Turning
the Scored Journal

which were supported in various positions, and every pre-

caution was taken to prevent any lateral movement of this

"impoverished" journal. TTie pedestal, cap and other sec-

tions of the shaft bearing were removed, and a tool-head

was then taken from a large planer, which with the addition

of a few clamping devices was held in position as shown in

Fig. 2. A one-inch square turning tool D was then fastened

in the tool-rest and brought into a central position with the

journal. A small finger E was then secured to the rim of the

governor pulley, F, which operated a star wheel G, used in

feeding the tool across the work. The journal which was

turned is behind the bracket, and it is impossible to see it

in the illustrations.

After turning the journal by the method shown, a lead lap

was made and the journal was allowed to run in It for a

period of about one hour. The cap and other parts of the

bearing were then rebabbitted and bored out to fit the diam-

eter to which the journal had been turned. This job was

found to be very satisfactory, and, considering everything,

comparatively little delay was caused. The writer has since

learned that the engine in question has been running satis-

factorily for several months.

* * *

SOFTENING RUST
A recent issue of the Brass World contained a simple me-

thod for removing rust from surfaces that were afterwards to

be electro-plated, but the method might be applied equally

well to other rusty surfaces. It consists in dipping the articles

first into a strong hot potash bath for about half an hour, and

then immersing in a cold muriatic acid pickling solution,

composed of two parts of water to one of acid. This removed

the rust in a few minutes, leaving the metal apparently at-

tacked but very little. The previous soaking in the strong

hot potash solution is responsiWe for this rapid pickling, as a

test proved, for without the previous dipping, sixty-five min-

utes was required by the acid bath, against lour minutes

when previously treated in the potash bath. Apparently a

chemical reaction is set up, changing the character of the rust,

softening it and making it readily soluble. The appearance

of the rust as it comes from the potash kettle testifies to this,

as it is black and soft, and may almost be rubbed oft with the

hand. The pieces thct have been treated in the potash bath

have a smooth and glossy finisli
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THE DIE-CASTING ART
Although die-casting—the forming of shapes by casting in

metal molds— is one of the old arts, having been employed
for making type, bullets, etc., for many years, it is neverthe-
less one of the new arts as applied to the commercial pro-
duction of parts that require cheap and accurate formation.
The field of die casting is large and is growing. Farts of type-
writers, adding and computing machines, cash registers, elec-

trical apparatus, speedometers, etc., are die-cast in "white
brass" at very low cost and true to pattern within one-thou-
sandth inch or less.

The drawbacks to the process are the cost of dies, which
usually makes the price prohibitive for a small number of
parts, and the cost of the metal. The latter runs directly
proportional to the number of parts, while the former is in-

versely proportional to the number, becoming so small for a
large number as to be insignificant. The metal cost of small
parts, however, is low when the high cost of machining cheap-
er metals that cannot be die-cast, is considered.

Die-casting is likely to become of much greater importance
relatively to other means of shaping metal machine parts than
now, especially if the more refractory metals can be die-cast.

Cast-iron pipe and fittings are now successfully cast in metal
molds, the molding in sand being, of course, eliminated, with
consequent saving of labor. The possibility of very largely
cutting out machine work on cast-iron parts is rather start-

ling to those of us who regard the present order of procedure
in manufacturing machinery as unalterably fixed. There
seems to be little probability of any great change in the im-
mediate future, but the possibility of revolutionary methods
of this character being fully developed in the next twenty
years is something to be considered by the builders of ma-
chine tools. If such development does take place, it will

mean that the growth of the industry will not run parallel

to the growth of general manufacturing, but will lag behind.
The cheapening of machinery cost would tend, however, to

stimulate manufacturing generally; and so, while machine
tools might not be directly employed in the manufacture of

machinery as much, relatively, as now, they would still be
required in great numbers for mold making and other opera-
tions Incident to the production of cast-iron parts. Of course,
the machining of forged, drawn and rolled stock would not be
affected by the change.

* * *

PROFITABLE EMPLOYMENT OF
MACHINERY

The ideal condition in a manufacturing business is that in

which the productive capacity is always at the highest point
of efficiency consistent with a first-class product. Naturally
those Investments which apparently do not yield a constant
income are looked upon with disfavor. For example, a ma-
chine that cannot be run every day is likely to become an
eyesore if it cost several thousand dollars, and stands in a
conspicuous place. It may be that the character of work
done on the machine is such that it could not be done on any
other in the plant, nor could the work be done at a reasonable
price elsewhere, but the stigma of unprofitable investment
may nevertheless be set upon the idle tool, and someone re-

sponsible for its purchase is likely to be made uncomfortable
by those interested solely in the financial side of the enter-

prise.

The theory that every machine should be worked all the

time is sound, but its practice should not be allowed to de-

prive the plant of those machines which, though unprofitable,

perhaps, in direct production, so facilitate the production that

they are indirectly indispensable.

In the case of farm machinery, we probably have the ex-

treme of idle or non productive period in the year, as com-
pared to the actual working time. The farmer's investment

in agricultural tools is relatively large, and the period of

actual use during the year is very short. For example, a har-

vester costing $150 may be used only ten or twelve days in

the year; but, in that time it does the work of ten men
working with the primitive hand implements in vogue before

harvesting machinery was introduced. The returns on the in

vestment are large, and though his machinery is in use so

short a time, the farmer could not profitably plant and har-

vest his crops without it.

This extreme condition of long idle period but profitable in-

vestment, and that of actually unprofitable investment in a

well-nigh indispensable machine are , widely separated; so

widely, in fact, that it may be set down as a principle that

the well-nigh indispensable machine cannot be unprofitable

in itself if the business as a whole is prosperous and its

continuance depends uiion the performance of that machinery.

* * *

THE STRENGTH OF MACHINE PARTS
Some mechanics think that a machine part which does not

break when in use is amply strong. In many types of ma-

chinery, however, especially in machines performing opera-

tions requiring considerable precision—whether they are ma-

chine tools, printing presses, match-box machinery or other

kinds—the mere fact that a machine detail does not break

is not a sure Indication that it has the required strength to

serve its proper function. In most machinery of this type

any springing action of the parts is almost as objectionable

as actual breakage. If a part springs out of shape because

it is not as strong as it should be, the work performed by the

machine probably will be inaccurate, and the value of the

whole machine will be affected merely on account of the lack

of strength of a single detail. In fact, a machine detail which

springs out of shape, while in action, is often more objec-

tionable than one that actually breaks under the stress, be-

cause in the former case it may be very diflicult to locate the

cause of the trouble, whereas if the part breaks the weakness

is at once located, and it can be effectually remedied with

comparatively little trouble.

Another difficulty sometimes met with in the operation of

machinery is that certain parts are out of proportion to oth-

ers. Some parts may be excessively heavy and impose stresses

on others which are unnecessary and could easily have

been avoided. The latter parts may have ample strength
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for the functions they were intended to perform, hut, on ac-

count of the improper design of some other part, tliey cannot

do their work properly. In one case that has come within

the writer's experience, a machine table on which a slide was
mounted was sprung out of shape so badly by attaching a

heavy gear box to the overhanging end of the table, that the

slide became locked in Its ways and refused to move. With
the gear-box supported from the column of the machine, the

difficulty was wholly avoided. . The greatest care should be

taken to produce a harmonious design in which all parts are

proportioned with reference to each other; and in particular

should it be remembered that the parts must not only be

strong enough to resist breakage, but of ample proportions so

that no objectionable springing action will appear when the

machine is in operation.
* * *

PRACTICAL COST REDUCTION BY
RAILROADS

The discussion which followed the testimony of Mr. Brandeis

and others before the Interstate Commerce Commission in re-

gard to cost reduction by railroads, recalled a letter received

some months ago from an authority in the trade; and some ex-

tracts, given below, possess peculiar interest at this time,

although the letter was written previous to the hearing re-

ferred to.

"We presume if all sellers were disposed to follow the meth-
ods that the big railroad tool houses follow in selling, that
the business would be somewhat better distributed; but it

seems to us this is not the right way to go about correcting
a condition that undermines the mechanical departments of
the railroads from one end to another.
"The railroads who lump their business ignore or deny

the elementary fact that there is a big difference in the pro-
ducing power of different makes of machines. People who are
in the tool business, know that anyone can produce a common-
place machine, just as anyone can play a commonplace game
of chess, for instance; but they also know it is only when nat-
ural-born builders of certain kinds of machine tools get into
the game, that things really begin to happen. When it comes
to demonstrating the final saving through employing efficient

machines, we find the most satisfactory way l,s to get the cost
of the machines down to so much per unit of time. For pur-
poses of comparison, "interest and depreciation" can be taken
as representing the yearly cost of machines. If you put this

at 15 per cent a year, which allows 5 per cent for the use of
the money and 10 per cent for depreciation, you take care of
both interest and principal, as 10 per cent depreciation will

bring a machine's holding price down to about one-half price
in five years; and machinery men know second-hand ma-
chines can be actually sold or traded for one-half price in

that time, in most cases. It is a fact that the producing ca-

pacity of different machines will vary much more than that;

but in this argument, we will put it at 20 per cent. The
average wages of railroad boring-mill hands, say, from one
end of the country to the other will probably be close to $100
a month. Say the more efficient machine costs $200 more.
Interest and depreciation on this amount would be $2.50 a
month, and if it lets the man get out 20 per cent more work,
it will save $20 a month or eight times its cost; or to put it

in another way, if a machine saves $20 a month, you can
actually afford to pay for it, over the price of a less efficient

type, $1600 ($20 X 12 -^ 15). Make liberal allowances for

differences between practical conditions and theoretical, and
you will still have a showing making absolute proof that
efficiency and not price is the all-important thing. It is cer-

tainly not exaggerating to say that railroads will have a hard
time finding a place where they can invest their resources to

yield bigger returns than these; also that when any railroad

official from the top to the bottom trifles with his responsibili-

ties, when it comes to buying machine tools, the salary he is

paid will seem ridiculously small compared with what his

methods actually cost his road.

"It is impossible for any one concern to get together a line

that will give it the best machines in every department. The
efficiency of every manufacturer is constantly fluctuating,

and changing agencies is a slow matter. It follows then that

if business is lumped, some of the machines gotten must be
poor ones. Obviously, the proper way is to pick out the ma-
chines individually, giving the big houses such items as they
are entitled to, only. The big combinations claim they can
sell for less, on account of owning or controlling factories,

but there is really not much in this claim, as it is self-evident

that any investment, by whomever owned must yield a regu-

lar profit. The margins on machine tools are very small

to anybody, so that any quantity discount that could be made,
while possibly seeming big at first glance, would really amount
to little in view of the bigger earnings of efficient machines.
"Lumping orders at headquarters naturally causes infer-

ences by the shop men that tend to create a cynical and care-
less attitude throughout the whole organization. Another
very important point, as we see it, is the fact that such a
policy makes enemie.s of a great many salesmen. The train-

ing of these men makes them know how to talk, and they are
constantly circulating among a large number of business
men, and consequently cannot help but exert an important
influence in molding public sentiment against the railroads.

It seems to us that the purchasing department of a railroad

is a place for an accomplished diplomat. The roads might
just as well have a lot of salesmen boosting their cause as
knocking it.

"Many of the most successful lines, such as the Harriman
System, Burlington, Pennsylvania, Chicago & .N'orth Western,
and others, arc waking up to the importance of careful se-

lections of tools, and it is high time that this plan should

become more general. Shop payrolls on some systems will

probably exceed a quarter million dollars a month, so the Is-

sue is big enough."

PHYSICAL INJURY FROM DRAFTING
By B. L. W.

In a large drawing-room employing one hundred draftsmen

there was a frequent call for contributions for flowers as a

last tribute to a poor fellow-workman who had gone on his

last trip. One old man in the place noted that a number of

these men previous to their death had complained of pains in

the abdominal region where the pressure comes in leaning

over the drawing-board. Recently a workman who complained

of a pain in his left side at this point was taken to a physi-

cian and a thorough examination was made, to find out if pos-

sible if there was any internal injury due to his work. The

physician found two painful spots similarly located in the

right and left sides. The one in the left side, which was the

most painful, was in the neighborhood of the low rib and

directly in line with the heart. Further examination showed

that the floating rib was out of place, being lapped under the

rib above it. This derangement, which had evidently been

brought aboutiby pressing against the drawing-board when at

work, was causing an undue pr*sure on the spleen and on one

of the large intestines, as well as some of the nerves, with

the result of hampering the spleen in its action, thus causing

an impoverishment of the blood and its resulting debility.

There was also a weakened digestion from the pressure on the

intestines and nerves, a state of debility and lack of nerve

tone, which condition being continuous would probably result

in some chronic ailment. There was at this time no direct in-

jury to the heart.

Another draftsman was examined and found to have the

same trouble—deranged ribs—but the displacement in this

case was not so much as in the first one. Allowing for all

this, draftsmen need not feel that they are martyrs over or

above all others, as most lines of work have their resulting

physical ills, and the purpose of this article is not to com-

miserate the poor draftsmen on their unfortunate position, but

rather to decide where the trouble lies and to find out how to

alleviate it.

First, it is well to remember how the Chinese doctor, who,

when a patient with a broken rib was brought in, first stripped

the man, and then threw a pail of cold water over his back.

The resulting gasp of the poor victim was excruciatingly pain-

ful, but the ribs were snapped into place and the doctor could

then strap up his patient and bring him around In fine shape.

For the same reason the draftsmen should frequently during

the day, straighten up and breathe deeply. Further, it will

be of particular benefit to take regular morning and evening

waist exercises and also it would be a good idea to cut out

beer and an osteopathlst can correct any injury already done.

Another thought Is to discard the old flat board, and work

as the artists do, with the vertical board. This can be done

with entire satisfaction by using a straightedge which has a

parallel motion instead of a T-square. In each case the

draftsman must follow his own way of doing things, and look

to himself that he makes the work a stepping stone to some-

thing higher.
* * *

Copper and its alloys are affected by rubber, and hence

copper and rubber should never be used in combination.



354 MACHINERY January, 1911

MILLING SCREW MACHINE CAMS*
By WILLIAM W. JOHNSONt

There are several meth-

ods used for finishing

plate cams. Most methods

require that the outline

be accurately laid out, af-

ter which the stock is re-

moved, generally by drill-

ing a scries of holes

around the outline and
breaking away the outer

part. The cam is then fin-

ished to the scribed lines

by milling and filing. This

method, however, is slow,

and the highest accuracy

is not obtainable in this

way.

Another method which
is applicable to all cams with a constant rise is illustrated

in the half-tone Fig. 1. A diagrammatical view of the rela-

tive positions of the compound vertical milling attachment

and the index head used in this method, is shown in Fig. 2.

By this method constant-rise cams may be milled, so to speak,

automatically, by placing the cam blank on the index head
spindle, and gearing the head for spiral milling. An end-mill

is held in the compound vertical milling attachment, which is

adjustable to any angle in the vertical plane, as indicated in

Figs. 1 and 2. The milling attachment and tlie spiral head

are set at a certain angle with the table surface, this angle

being determined by the rise of the cam and the forward feed

of the milling machine table for one turn of the index head

spindle; this forward feed is usually called the spiral lead

for which the machine is geared. It will be clear even to

persons unfamiliar with this method, that when the table is

feeding forward, the slowly revolving cam blank is fed against

mulas given below and the tables in the accompanying Data
Sheet Supplement, of leads obtainable on the Brown & Sharpe
milling machines, and their logarithms, are used for facilitat-

ing the necessary calculations. In order to carry out the cal-

culations by the method outlined, a table of logarithms of

numbers (j\L\chikeey's Reference Series No. 53) and a table

of logarithms of angular functions (Machinery's Reference

Series No. 55) are required. In order to find the gears to be

used for any spiral lead obtainable on the machine, a book

"William W. Johnsont

3/acA/iierv. .V. K.

Pig. 1- Method of Milling Constant-rise Cams on the Milling Machine

the cutting edge of the end-mill, and as this latter is station-

ary, the radius of the cam will be constantly decreased. It is

the object of this article to describe a method for finding the

angle to which the spiral head is to be set, and the lead for

which the spiral head is to be geared, so as to obtain very

accurate results when milling constant-rise cams. The for-

Flg. 2. Diagrammatical Vle'w showing Method of Milling Cams on
the Milling Machine

entitled "Tables of Leads for Use with Universal Milling Ma-
chines." published by the Brown & Sharpe Mfg. Co., Provi-

dence, R. I., should be used.

General Formulas for the Calculations

In the following formulas let

! = lead of the cam lobe to be milled; the lead of the cam
lobe is the rise of the cam if the

given rate of rise were continued

for one whole revolution or 360

degrees,

Ji= rise of the cam in a given part .V of

the circumference,

A'= the part of the circumference in which

a given rise takes place; K is ex-

pressed as a decimal in hun-

dredths of the cam circumference,

L= spiral lead for which the milling ma-

chine is geared,

a= angle to which the index head and

milling attachment are to be set.

The finding of the angle a to which the

index head is to be set for any specific case

is most easily explained by reference to

Fig. 3. In the right angle triangle shown,

the hypotenuse L represents the distance

that the milling machine table will be fed

forward while the index head spindle makes
one complete revolution, or, in other words,

L is the spiral lead for which the machine
is geared. The side I in the triangle represents the rise that

the cam to be milled would have in 360 degrees, or in one

complete revolution; hence, this side represents the lead of

the cam. It is then clear that

sin =—
* With riata Sheet Supplement.
.Vdclress : 1S13 E. S.Sth St.. rievelaiicl, Ohio.

J William W. Johnson was born in Cleveland, Ohio, in 1879. He
received a business education, and ti'ainiug In the nicchanical. elec-
trical and advanced mathematical courses of the International Cor-
respondence Schools. He sei'ved an apprenticeship with F. H. Bult-
man & Co., Cleveland, Ohio, general machinists and manufacturers of
automatic gear cutters, and has worked for the Cleveland Automatic
Machine Co., Warner & Swasey and Federal Mfg. Co., and the American
Multlgraph Sales Co.. all of Cleveland, tihit^i. with which concern'^
he has held positions as machinist, toolmaker, draftsman, jig and
tool designer, chief draftsman, assistant superintendent and chief In-

spector. Mr. Johnson's specialty Is drafting and jig and tool de-
signing for interchang<'able manufacture.

R
But /= - hence:

iV

R

(1)

Ci)

X X L

It is apparent from Formula (2) that when 7?. A' and L
are known angle o can be determined. As it is not prac-

ticable, however, to set either the index head or the vertical
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milling attachment closer than to whole or half degrees, the

lead L must be so selected that the angle a will be within 5

minutes either way of a whole or a half degree. Hence trial

calculations must be made, and it is for the purpose of fa-

cilitating these calculations that the tables in the accom-

panying Data Sheet Supplement have been prepared.

Practical Use of Tables and Formulas

The practical use of the formulas given and of the tables

in the Data Sheet Supplement can be best explained by means

Slachiuery, N.Y.

Fig- 3. Relation between Setting: Angle of Index Head, Spiral Lead
and Lead of Cam Lobe

of an example. Assume that a set of cams is designed and
drawn as shown in Fig. 4, and that the toolmaker is to be

given the necessary data for milling the lobes on these cams.

The milling Is to be done according to the methods illustrated

in Figs. 1 and 2. The calculations should be made by the

draftsman or whoever designs the cams, and it is recom-

mended that the results of the calculations be tabulated as

shown in the table. Referring to the cam drawings in Fig.

4, let us first take the first lobe on the front-slide cam. Here

whole or half degree. In order to accomplish this result pro-

ceed as follows:

First find the logarithm of 0.6458:

loK l).C4.>S = 1.81010

Now turn to the tables of leads in the accompanying Data
Sheet Supplement. Beginning with any lead L that is larger

than the numerator 0.6458, subtract the logarithms of the

leads, as found in the tables, from the logarithm in the nu-

merator 0.G458 until, by repeated trials, a remainder is ob-

tained which is the logarithm of the sine of an angle which

is within 5 minutes of a whole or a half degree. The angle

thus found is the setting angle for the index head, and the

lead giving this angle is the one for which the head Is to be

geared. Proceeding according to the directions given above

we have:

log 0.(i4.">8 = T.SlOlO

(Svibtract) log 0.900 = T.95434

log sin o = 1.85586

From a table of logarithms of sines we find that a := 45

degrees 51 minutes. As this angle is not within 5 minutes of

a whole or a half degree, try the next lead in Table II in the

Supplement, as follows:

log 0.64.58 = T.81010

(Subtract) log 0.9:30 = T.96848

log sin a = 1.84163

Hence a = 43 degrees 59 minutes.

This angle fills the requirements. No more trials are, there-

fore, required, and the index head and the compound vertical

milling attachment are to be set to 44 degrees; the gears to

use for gearing the spiral head for 0.930 inch lead are found

from Brown & Sharpe Mfg. Co.'s book "Table of Leads for Use

with Universal Milling Machines," as already mentioned.

SPINDLE. SPEED
225 R. P. M. FOnwARO

519 R. P. M. BACKWARD

FOR NO. 2 B. A S.AUTO SCREW MACHINE.

120 SECONDS TO MAKE ONE PIECE

2-0 PIECES NET IN 10 HOURS.

Machineru. y. Y'

Fig, 4. Cams used aa Examples in the Calculations

the rise i?= 0.155 inch and this rise takes place in 0.24 of the

whole cam circumference. Hence ,?/= 0.24. We have fur-

ther:

B 0.155

I = — = = 0.6458
N 0.34

and, from Formula (1)

:

; 0.0458

sm o = —
L L

As already mentioned we must now find a lead L so se-

lected that angle a will be within 5 minutes either way of a

In using this method, the following conditions must be taken

into consideration:

If a spiral lead can be found in the tables in the Supple-

ment which is exactly equal to the numerator I in the frac-

tion giving sin a in Formula (1), then this lead is the lead

for which the spiral head is to be geared. It will be seen

that sin a in this case becomes equal to 1, which is the sine

of 90 degrees. Tliis indicates that the compound vertical

milling attachment and the index head are to be set in a ver-

tical position. The calculations required for this case then

become very simple, as no further trials are necessary.
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Especial attention should be given to the fact that the spiral

leads L used in the trial calculations must be larger than the

numerator I in the fraction giving sin a in Equation (1). If

the number expressing the lead were not greater than the

numerator, the value of the fraction would be greater than

1, but as the sines of all angles are smaller than 1, this would

be an impossible condition.

In finding the lead corresponding to a suitable angle, a

simple way is to write the logarithm of the lead L on the up-

per edge of a second sheet of paper and to hold this under the

originally written value of the logarithm of the numerator X

in Formula (1), putting the difference on the second sheet

of paper until a logarithm of sin a is found, giving a suitable

TABLE OF RESULTS OBTAINED BY THE CALCULATIONS FOR
ANGLE AND LEAD

Piece No. 4-S17 1

Computed by H. W. E. For Cam Chart D-904 |

Clieclted by W. W. J. (See Fig. 4)

Date : Nov. 17, 1910

i„ c u ^

Name of
Cam

Rise

on

Cl

in

Inche 11
^3

o1

If

Lead cam 0.906 30 76 3.111 40 72 5fi 100
Lead cam 0.906 14* 80 6.343 100 44 34 86
Front cam 0.155 24 44 0.930 24 72 24 86
Front cam 0.043 13i 20 0.930 24 73 34 86
Rearcam 0.337 32i 82 1.047 24 64 24 86

angle, as explained above. This saves repeating the writing

down of the logarithm of the numerator I for each trial sub-

traction.

As another example illustrating what has been said, we may
calculate the first lobe on the lead cam. Here L = 0.906,

0.906

A'= 0.30. Hence /= = 3.02. It is found by repeated

0.30

trials, starting with L= 3.03, that no lea<l gives an angle a

even approximately within the given requirements, before we
come to the lead 3.111:

log 3.02 = 0.48001

(Subtract) log 3.111 = 0.49390

log sin a = 1.98711

Hence a =; 76 degrees 6 minutes.

While the angle 76 degrees 6 minutes is not quite within

the limits that we have specified, it is so nearly so that it is

safe enough to assume the setting angle to be 76 degrees, the

corresponding lead being 3.111. We can calculate the actual

rise of the cam with this lead and angle and compute the

error resulting in the rise. From Formula (2) we have:

i«= sin a X N X L (4)

Inserting a=:76 degrees, A' ^0.30, and L = 3.111, we ob-

tain ie= 0.9056 inch.

The error in the rise thus is 0.0004 inch, which for all prac-

tical purposes can be disregarded. The same method is em-
ployed for the other lobes. With a little practice, the work
can be carried on rapidly, and the method is very simple to

remember.

While it is the best practice always to use a spiral lead

which corresponds to an angle within 5 minutes of a whole or

half degree, as stated, yet a considerable amount of time may
be saved in milling cam lobes with several leads, when the

greatest accuracy may not be required, by gearing the ma-
chine for the greatest lead of lobe and changing the setting

angle of the head for the other leads.

* * *

Joseph Brucker, a German American journalist, will attempt

to eclipse Wellman next year. Brucker will make an attempt

to cross the Atlantic from the Canary Islands to the West In-

dies with an airship 200 feet long, now nearing completion.

This airship has a gas capacity of nearly 300,000 cubic feet,

and is driven by two 200-horsepower motors. A motor-boat

3.5 feet long and 10 feet wide will serve as a car.

CAST-IRON BRACKET USED AS AN
OBLIQUE CANTILEVER

By J, H. C.

A bracket similar to that shown in Fig. 1 had to be de-

signed to carry a very heavy load. The conditions being quite

different from those of an ordinary cantilever, whose neutral

axis is at right angles to the vertical load line, led to an

investigation of the stresses involved. For small brackets

with light loads, one would probably hit safe proportions

without calculating the strength, but for heavy loads with a

long lever arm, for the sake of safety, a few figures do no

harm. The result of the investigation spoken of above is

here given, with the hope of being interesting to some who
may have occasion to use this style of bracket.

In Fig. 1, by means of the triangle of forces, the downward
force or load P may be resolved at point O into its components,

which are two forces A' and R. where A' is in the direction of

the neutral axis and R at right angles to it. Fig. 2 shows a

part of a cantilever in which the forces A' and R are taking

the place of their

resultant, the down-

ward force or load

P. The internal

force n is resisting

the compression due

to t n e outward

force A', ana is dis-

tributed equally

over the entire sec-

tional area. The
internal resisting

forces B, which are

compression stress-

es, and T, which

are tensile stresses,

are the greatest

stresses in the beam
due to R. The
terms R, T and B
are identical with

those in the theory

of beam flexure.

We then have a can-

tilever of length

L inches, loaded

with R pounds at

the end. In Fig. 1,

if the section is

symmetrical, the

10,1)00 POUNCS ^P
itachltieru A'. Y.

Fig:. 1. Cast-iron Bracket used as an
Oblique Cantilever

greatest unit stress will occur at point e, for unit compressions

due to A' and R are added at this point, while at point /, the

unit tensile stress due to R is offset by the unit compressive

stress due to A', the resisting stresses T and B (Fig. 2) being

equal for this style of section.

Let the greatest combined unit stress at e equal S; B ;= unit

compressive stress due to R, and a^ unit compressive stress

due to A". Then S= B + a.

From the regular beam formula

RL
B =

Z
where Z= section modulus.

We also have:

: — , where A
A

: area of section.

RL iV

Then S = + —
Z A

But ii = P sin B, and X= P cos

Therefore, by substituting:

P sin e X i P cos e

S =
A

/ L An e cos 0\
(1)
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For a section not symmetrical witli respect to tlie iioulral

axis, tlie greatest stress might liappen to occur at point /, in

which case the unit stresses at both e and / must be ques-

tioned.

Let 8, = the greatest combined unit stress at /,

T =the unit tensile stress due to R, and

a =the unit compressive stress due to iV.

Then
S,= T— a,

RL
T=

Z
where 2,^ section modulus of that part of the section un-

der consideration. In sections symmetrical with respect to

the neutral axis, values of Z are alike for both the tensile

and compressive sections.

As before,

A'

.4

Then
Rh K

S, =
Z A

Substituting values of R and N:

2 s b' h t^ (3 X 1 X 1000) + (U X 1)

/ L sill e cos e \

(3)

For example, in Fig. 1, let P^ 10,000 pounds, L= 60 inches,

and 9= 30 degrees, with section as shown in Fig. 3. The ma-

terial is cast iron.

This section, not being symmetrical with respect to the

neutral axis, the unit stresses at both e and / must be found,

to make certain that either does not exceed the elastic limit

of the material, which for cast iron is about 6000 pounds in

tension and 18,000 pounds in compression. Use Formulas (1)

HORIZONTAL
Machhierti^S.y

Fig. 2 Diagrammatical Sketch shovring Stresses Produced

and (2) to find the unit stresses at e and /. Here Z, the sec-

/ I

tion modulus, equals — or — , where 7= the moment of iner-

C C,

tia of the entire section in Fig. 3, and C and C, = the distance

in inches from the neutral axis to the outermost fiber of

section under consideration. In this case either the shaded

section is in tension due to R, or the legs of the channel not

shaded are in compression due to R. Any one of the hand-

books (say, "Cambria") gives A, C and d, 7 and Z in terms of

the dimensions of the section.

For section. Fig. 3:

A= & d — n (b — t) = (10 X 16) —14 (10 — 1) =34.

3 h' .s + /' t- (3 X 100 X 1) + (14 X 1)

C = = = 3.1.J

3 A 2 X 34

(for shaded section)

C,= 6 — C= 10 — 3.15 = 6.S5 (for lower section )

.

/ = A C* = —
3

(34 X 37l5) = 334

3

Z for the shaded .section
/ 334

= — = = 106
C 3.15

Z for the lower section
I 884

^ — = = 49
C, G.85

Using Formula (1) to find the unit stress at e,

/ L sill B

S — P 1

COS9V

\ z A }
where P= 10,000,

L = 60,

sin 9= 0.5,

cos 9= 0.866,

Z= 49,

A= 34.

/60 X 0..-) 0.MG6V
Tlien S = 10,000 I

\

1

\ 49 34 /

or S=:6380 pounds unit compressive stress, which is well

within the elastic limit of cast iron in compression.

Fig. 3. Assumed Cross-section of Cantilever

Using Formula (2) to find unit stress of /,

/£ sin e

Si

/L sin 9 cos 9 \

The letter values are the same as in (1) excepting Z, which
was found for this side of the section to be 106.

Then ,S", = 111.000

/(iO X 0.5 0.8(i(U

\ 106 34 /

or Si= 2575 pounds unit tensile strength at /, which is well

within the elastic limit of cast iron in tension.

* * *

AIR REQUIRED FOR PNEUMATIC HOISTS
The table below, taken Irom the Industrial Engineering

and Engineering Digest, and compiled from curves in the

1910 catalogue of the Chicago Pneumatic Tool Co., gives the

theoretical amount of free air used per foot when lifting maxi-

CUBIC FEET OF AIR REQUIRED PER FOOT OF LIFT

Diam. of
ist Cylinder, 60 Pounds 80 Pounds 100 Pounds
Inches Pressure Pressure Pressure

4 0.5 0.6 0.75

6 1.0 1.25 1.60

8 1.75 2.25 2.75

10 2.75 3.50 4.2o

12 4.00 5.00 6.00

14 5.30 6.80 8.40

16 7.00 9.00 10.80

20 11.00 14.00 17.00

24 16.00 20.25 24.50

mum loads under various pressures for different sizes of

hoists. In practice, 15 per cent should be added to the values

given, in order to cover the losses.
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METHOD OF HANDLING BOILER TUBES
IN THE CANADIAN PACIFIC SHOPS

In the arrangement of one of the Canadian Pacific Railway

repair plants, the tube shop is placed at a considerable dis-

tance from the erecting shop where the tubes are placed in

the boiler. Owing to this location, considerable difficulty was

experienced in handling the tubes and there was a loss of

time in moving them from one shop to another. In order to

remedy this difficulty the management decided to construct

drills, two small planers for machining shoes and wedges, and

a threading machine; there is also a blacksmith's forge. All

of this apparatus is used for the erecting shop only.

Fig. 5 shows how the tubes are transferred from one of the

trucks to the tube rumbler. The operation of this rumbler,

which is made by Joseph T. Ryerson & Sons, Chicago. 111., is

very simple. The tubes, which are supported by two wide

endless chains driven by sprocket wheels, are lowered by
lengthening the chains into a pit or tank (seen beneath the

truck) which contains water. When the tubes are immersed.

!
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Pig. 1. Removing the Tubes and Placing them on an Elevated Truck

trucks for conveying the tubes and stands for supporting

the trucks in a convenient position when removing tubes from

a boiler. The material from which this equipment was made

is mostly sheet metal and angle iron so that the construc-

tion is simple and durable. The trucks, in conjunction with

Pig. 2. Method of Storing Tubes

they are rolled around by the operation of the chain loops

and this continuous rolling movement removes the scale. One
of the advantages of this rumbler, over the type commonly
used, is in the elimination of practically all noise. This

operation requires on an average of from 10 to 4S hours for
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Fig. 3. The Tube Welding Department

the traveling cranes, greatly facilitate the handling of the

tubes, which are systematically arranged so that those from

a locomotive are kept together and handled as a unit.

In Fig. 1, of the accompanying illustrations, the stripping

gang is shown at work removing the tubes. These tubes are

placed upon a truck that is mounted on a stand designed

especially for that purpose, the truck being practically on the

same level as the boiler. The shafting seen in the back-

ground of this illustration, while having no relationship to the

subject of this description, is of interest as it operates two

cleaning about 300 tubes, the variation in time depending

upon their condition.

Pig. 3 shows a general view of the shop. In the left fore-

ground is the tube cutter, and to the right of this a mechanic

may be seen working at a tube welding machine, which has

a capacity of about 200 tubes per day when operated by an

expert. At the right of the illustration can be seen the forges

for heating the tubes. Fig. 4 shows the manner in which

the tubes are placed so that they can be conveniently handled

by the workmen. It will be noticed that a truck containing a
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set of tubes has been lowered into a pit to bring tlie tubes to

the most convenient level. The runibler, which is enclosed

in a box-like structure, may be seen in the background. Fig. 2

illustrates the method of storing the tubes. As the engrav-

ing shows the trucks are stacked one upon the other, thus

enabling a large number of tubes to be stored in a compara-

tively small space. This illustration also shows a tube cutter.

Fig. 4. Another View of the Tube Department

All the consignments of tubes are closely inspected and

a tube is selected at random from every hundred and subjected

to the following physical tests:

A longitudinal section or strip 1/2 inch wide by 6 inches

long is heated to a cherry red and plunged into a water bath

having a temperature of 50 degrees Fahrenheit. The piece is

^KI^B'^'V^^- ^ffiMHI^l^B'l^Hf^ ^^D^^l
«h.HVW-

^P_-—i^^^^B

Fig. 5. Removing Tubes from the Rumbler

then doubled upon itself and hammered flat. This must be

accomplished without cracking the material. The heating is

for the purpose of checking the carbon content.

Another section of the tube having a length equal to one-

half the diameter, is placed vertically on an anvil and sub-

jected to a series of light blows. This piece must also crush

flat without cracking. A section 6 inches long must not crack

when flattened cold on itself, even though the weld forms one

edge. A section having a length of 2 inches must not crack

when a %-inch flange is formed at right angles to the tube.

THE EFFECT OF KEYWAYS ON THE
STRENGTH OF SHAFTS*

The strength and the proper proportioning of keys have
been subjects of considerable study and of some experimenta-

tion, but the effect of the keyway on the torsional strength

of the shaft has apparently been studied but little. Evi-

dently, the keyway must weaken the shaft in which it is cut.

In view of the very effective use of shafts with keyvvays, and
the small amount of information available on the subject, the

effect of keyways on the torsional strength of shafts has

seemed to the author a problem worthy of some experimental

study. The following is an account of an investigation car-

ried on in the Laboratory of Applied Mechanics by the Engi-

neering Experiment Station of the University of Illinois.

The mathematical analysis of the strength of a shaft witlr

a keyway cut in it is a problem of great complexity. So far

as the writer knows, there has been no successful attempt to-

develop the mathematical theory of the stress in a shaft with
a keyway cut in it. However, as the range of sizes of shafts

and keys in common use Is not very great, it was tliought

that an experimental study of the effect of keyways on the

strength of shafts might lead to formulas which may be safely

used in nearly all the cases met with by the designer of shafts

and keys. A considerable part of the experimental work was
performed by F. E. Leidendeker, class of 1908, and 0. Craig

and J. C. Lund, class of 1909, senior students of the College

of Engineering of the University of Illinois.

Adopting a nomenclature similar to that used by many
writers on the strength of riveted joints, the ratio of the

strength of a shaft with a keyway to the strength of a sim-

ilar shaft without a keyway is hereafter spoken of as the

efficiency of the shaft with keyway. The elastic limit of a

shaft under torsion is taken as the measure of its sti-ength.

The following notation is used:

d^ actual diameter of shaft in inches,

w:= width of keyway divided by diameter of shaft,

h= depth of keyway divided by diameter of shaft,

T^ torsional (twisting) moment on shaft in inch-

pounds,

Jlf= bending moment on shaft in inch-pounds,

J':=:polar moment of inertia of cross-section of shaft

for circular shaft, J
10.2 /

/= greatest fiber stress in shaft due to torsion,

a = angle of twist of shaft in degrees,

;= length of shaft in inches,

Es^ modulus of elasticity of material of shaft in shear

(torsion),

e =: efficiency of shaft with keyway,

k= ratio of angle of twist of shaft with keyway to

angle of twist of similar uncut shaft,

H. P. = horsepower,

R. P. M. = number of revolutions per minute.

The following formulas are used:

T^
fJ

Esd
X 57.3

T = 63,030
H.P.

E.P. M.

The first two formulas are based on the fo'lowing assump-

tions: 1. That a plane section of the shaft remains plane

during torsion; 2. That the fiber stress varies uniformly

from zero at the axis of the shaft to a maximum at the outer

fiber, i. e., the modulus of elasticity for shear remains con-

stant. The first assumption is not true for shafts which are

not circular in cross-section.

* .Vbsti-act from r.ullctln No. 42, of the Engineering Experiment
St.ition, University of Illinois, Urbana, 111. Herbert P. Moore,

assistant nrofessor of theoretical and applied mechanics, is the

author ot the bulletin.
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Test Pieces, Tests, and Method of Testing

As nearly all shafting in common use is cold-rolled, the prin-

cipal series of tests was made on specimens of cold-rolled

steel shafting. The diameters of the test shafts of these

series were 1 1/4, 1 9/16, 1 15/16, and 2 1/4 inches. Shafts

were tested under simple torsion and under torsion combined

with bending. The bending moment applied to the shaft was

in one case equal to the torsional moment, and in another

equal to three-fifths of the torsional moment.

For transmitting power, it is common American practice to

use a square key whose width and depth are each equal to

Itlcnluiiei'i/.S.Y.

Fig. 1. "Square" Keyway Fig. 2

about one-fourth the diameter of the shaft (Kent's Mechanical

Engineer's Pocket-Book, pages 975 and 976). This means a

keyway in the shaft in which w= 0.25 and h = 0.125. The

depth of keyway is measured as shown in Fig. 1.

Shafts were also tested with keyways for the Woodruff

system of keying. The outline of the Woodruff key and its

keyway Is shown in Fig. 2. In choosing the table i.

sizes of Woodruff keyways to oe cut In the

test shafts, the shearing strengths of various

standard sizes of keys were calculated, and

a standai-d size was chosen such that the

shearing strength of two keys equaled, as

jiearly as possible, the torsional strength of

the solid test shaft in question. The sizes

«f the Woodruff keys chosen are shown in

Tables I and II.

In addition to the above tests for the ef-

fect of single keyways on the strength of

told-rolled shafting, tests were made which

yielded data on the following subjects: ul-

timate strength of shafts with keyways; ef-

fect of two keyways at right angles; effect

of length of keyway; effect of keyways on

turned steel shafting. All keyways, except

in the tests for studying the effect of length

of keyways, were cut to a length equal to

about four times the diameter of the shaft,

no keyway being longer than eight inches.

All material for the test shafts was

bought in the open market. Both the cold-

rolled and the turned shafting were of or

dinary soft steel. With a very few excep-

tions, all tests were made in duplicate. All

shafts tested under simple twisting were

tested in the 230,000-inch-pound Olsen tor-

sion testing machine.

Data and Results

Table I shows the results of tests to break-

ing, of shafts with and without keyways. It

seems that a shaft with a single keyway of

common dimensions has about the same ul-

timate strength as a shaft without a key-

way. In the torsional tests to destruction,

after the elastic limit of the shaft had been passed, the key-

ways gradually closed up and at rupture they were entirely

closed. The larger keyways and the two keyways 90 degi-ees

apart lowered the ultimate strength somewhat. The variation

in strength due to difference in material of the shafting seems

to cause more variation in ultimate strength than is caused

by different keyways. Tlie elastic limit of a

significant than its ultimate strength.

While, as mentioned, the keyways in nearly all the shafts

tested were cut to a total length of about four times the diam-

eter of the shaft, no keyway being longer than eight inches,

in several special shafts keyways were cut eighteen inches

long. No difference between the strength of shafts with long

keyways and that of similar shafts with the usual shorter

keyways was observed.

One test was made of a shaft having two keyways 90 de-

grees apart cut in it, the two keyways being located in the

same cross section of the shaft. While the result of this sin-

gle test is by no means con-

clusive, it is of interest to

note that the reduction in

strength at the elastic limit

of the shaft by these two

keyways was nearly three

times as great as the reduc-

tion in strength at the elas-

tic limit of a similar shaft

by one such keyway.

The tests made were main-

ly on cold-rolled shafting,

but a few tests were made
on test specimens of turned

Woodruff Key and Keyway shafting. TheSO TeSUltS ffiUSt

be regarded as tentative. In these tests the effect of keyways
on the strength of turned shafting at the elastic limit seemed
to be about the same as the effect of keyways on the strength

of cold rolled shafting.

During the tests, the question arose as to the difference in

strength of a shaft with an empty keyway and a shaft on

Machinery. y.Y.

ULTIMATE STRENGTH OP SHAFTS 'WITH AND WITHOUT KEYWAYS
Values are the average results of two tests.

s -s
Keyway s«§f S

^g Com Stres

are

Ir

BJ

of Shaft E- Euls3
3 sx 5 e Remarks

Width, Depth, .§ = .Err-a u Cl^

Inches Inches

^1
Max

(soli

pe

X

27,400 70,550 43.4 Shaft without kevwav
i + 37,600 71,000 43.8

U mrh, * i 30,300 78,000 48,0

...M rolled i * 24,4fJ0 63,000 38.7

i i 27,600 71,000 43.8

1 i 27,300 70,000 43.1

No. 10 No. 10 35,500 65,800 40.4 Keyway for No. 10 Woodruff
No. 15 No. 15 26,300 67,600 41.6 Keyway for No. V> Woodruff

i i 35,300 65,200 40.1 2 keyways 90 deg. a|Kut

1} inch. 35,300 65,200 40.1 Shaft without kevwav
turued i i 25,800 66,400 40.9

i 1 25,500 65,700 40.4

No. 10 No. 10 33,700 61,000 37.6 Kevwav for No. 10 Woodruff
No. 15 No. 15 24,100 63,100 38.2 Keyway for No. 15 "Woodruff

1; inch, 54,700 65,000 86.8 Shaft without kevwav
i-dld rolled H u 56,400 67,000 89.6

103,700 66,000 164 5 Shaft without kevway
r'fi ^ 103,100 65,000 162.0

ccilU rolled TB
7 101,500 64,600 161.1

7 A 94,200 60,000 149,1

A 7 104,500 I 66,500 165.7

No. 16 No. 16 105,300 67,000 167.0 Keyway for No. Ifl Woodruff
No. 31 No. 21 100.500 64,000 158.7 Keyway for No. 21 Woodruff

100.500 64,000 158 7 Shaft without kevwav
TS A 94,300 60,000 149,1

'2 inehe.'i,

turned T« /' 94,200 60,000 149,1
-r'ifi No. 16 89,800 57,200 142 5 Kevwav for No, l(i AVoodruff
No. -31 \o. 21 85,000 54,100 i;i4,8 Keyway for Xo. -21 W(.o(lr\ilf

shaft is more

which a pulley was keyed in place, the key nearly filling the

keyway. It was judged best, however, to test shafts with

empty keyways, as there is usually a part of the keyway at

either end not filled by the key, and a perfect fit of the key

in the keyway is by no means certain, especially after long

service and, therefore, for purposes of design the empty key-

way determines the strength of the shaft.
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The amount of twist in a shaft transmitting power is fre-

quently of importance. Table III gives the rat'o of angle of

twist of shafts with keyways to angle of twist of shafts with-

out Iveyways as computed from the data of the torsional tests

TABLE II. EFFICIENCY OF SHAFTS WITH KEYWAVS
elastic strength of shaft with keyway

elastic strength of shaft without keyway
Efficiency -

Dimensions of Keyway

Under simple torsion:

Cold-rolled shaft, dia. Ij inch
Cold-rolled shaft, dia. l,'-',, iiu-h

Cold-rolled shaft, dia. IJg inch

Cold-rolled shaft, dia. 2} inch

Under conil)ined torsion and bending:
1

.

Twisting moment — Bending moment
Cold-rolled shaft, dia. 1^^ inch

Cold-rolled shaft, dia. IJf inch

2. Twisting moment = | Bending moment
Cold-rolled shaft, dia. IJ inch

Cold-rolled shaft, dia. || inch

General Average

= 0.50
' 0.125

w = 0.25 w = 0.25
h = 0.1875: h = 0.126

0.7C3
0.803
O.ToS

0.748
0.761

0.848
0.705

0.630
0.680

0.584
0.671

0.895
0.870

0.740
0.815

0.760
0.846
0.817

0.710
0.7.50

775
0.689

0.636
0.698

0.697
0.775

0.670
0.735

0.820
0.9(10

0.889

0.860
0.824

0.889
0.825

0.791
0.803

0.854

0.940
0.888

0.833
0.840

Wijdiiniff
System*

0.S40
. 860

0.815

0.826
0.835

0.94:^

0.861

0.716
0.750

0.8.58

0.840

0.930
0.880

0.8.56

0.810

(1.845

* In 1^-inch shafts keyways were cut for No. 15 Woodruff keys ; li^e-inch shafts keyways were cut
for No. 25 Woodruff keys ; lii]-inch shafts keyways were cut for No. S Woodruff keys ; 2V4-inch shafts
keyways were cut for No. U Woodruff keys.

for stresses within the elastic limit. The results are fairly

well represented by the efjuation

fc = 1.0 + 0.4 IV + 0.7 7i,

in which

fc ^ ratio of angle of twist of shaft with keyway to angle

of twist of similar shaft without keyway,
«-^ width of keyway divided by diameter of shaft,

7i= depth of keyway divided by diameter of shaft.

Keyways for two Woodruff keys of shearing strength suf-

ficient to develop the full twisting strength of shaft seemed

to reduce the stiffness of the shaft somewhat less than did a

keyway for a square key whose side measures one-fourth the

diameter of the shaft. In considering the torsional stiffness

of a shaft, it must be remembered that the keyways reduce

the stiffness only over that portion of length which they act-

ually occupy.

Efficiency of Shafts with Keyways

The efficiency of a shaft with keyway has already been de-

fined as the ratio of strength at elastic limit of a shaft with

keyway to the strength at elastic limit of a similar shaft with-

out keyway. Table II shows the efficiency of the various test

TABLE III. RATIO OF ANGLE OF TWIST OP SHAFT WITH KEYWAY TO
ANGLE OF TWIST OF SIMILAR SHAFT W^ITHOUT KEYWAY

Diameter
of Shaft,
Inches

Dimensions of Keyway

w = 0.25

h = 0.125
w = 0.25
h = 0.1875

w = 0.50
h = 0.125

Woodruff
System*

u 1.24 1.25 1.27 1.11

1/5
1.14
1.18

1.24
1.21

1.19
1.36

1.11

1.18

I'rl
1.16
1.39

1.21
1.48

1.41
1..54

l.lt
1.13

3i
1.10
1.10

1.35
1.28

1.18
1.37

1.05
1.10

Average 1.17 1.27 1.33 1.11

* See Table II for sizes of Woodruff keyways

shafts. From this table it would appear that for a set of

shafts of different sizes having the dimensions of the keyway
kept proportional to the diameter of shaft, the efficiency does

not depend, to any noticeable degree, on the size of shaft. The
efficiency does not seem to be affected by the addition of a

bending moment as great as the twisting moment. The effi-

ciency of a shaft with two keyways cut In the same plane for

two Woodruff keys, of such size that the strength of the solid

shaft was equal to the shearing strength of the two Wood-
ruff keys is about the same as the efficiency

of a shaft with a keyway whose width equals

one-fourth the diameter of the shaft and
whose depth equals one-eighth the diameter
of the shaft.

The results of the foregoing tests are fair-

ly well represented by the equation

c= 1.0 — 0.2«;— 1.1 ft. in which

e= efficiency of shaft with keyway,
it: z= width of keyway divided by diameter

of shaft,

/) = depth of keyway divided by diameter
of shaft.

This equation gives efficiencies slightly

lower than those observed for keyways of

small width or depth, and efficiencies about
the same as those observed for keyways in

which )c^0.50 and A ^0.125; or w^O.25
and 7(^0.1875. As this equation is entirely

dependent on the results of experiments, it

should not be used for points much outside

the limits of the experiments. The limits

of the above series of tests were keyways
having if r= 0.50 and 7i ^0.1875.

Fig. 3 affords a convenient graphical meth-
od of applying the above formula, and is used

as follows: To determine the efficiency of a shaft with a

given (or proposed) keyway, locate on the diagram a point

w-hose vertical distance from equals the value of h, and

whose horizontal distance from equals the value of iv. This

j)oint will, in general, fall between two lines representing

0.22

__
0.20

"ii

t 0.18
<
I
f 0.16

o
0.14

I
0.12

o
^ 0.10
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>: 0.06

O 0.06

X
t 0.04
uj
Q

0.02

0.10 0.20 0.30 0.40 0.50 0.60

WIDTH OF KEYWAY-7DIAMETER OF SHAFT=«-
Machinery,N.Y.

Fig. 3- Diagram for Determining "Efflciency" of Shaft with Keyway

values of efficiency, and the efficiency of the shaft in question

may then be estimated with sufficient accuracy. The space

within the triangle OAB represents the range covered by the

tests actually performed, and covers the proportions of key-

ways commonly used in practice.

Torsional Strength of Shafts with Keyways

The object of these tests was to determine ratios of strength

and stiffness between shafts with keyways and shafts without
keyways. The number of tests was not sufficient to give verv
much information as to the properties of cold-rolled steel shaft-

ing. However, as a matter of general interest, the values

found in these tests for the modulus of elasticity in shear (tor-

sion), and of the fiber stress at the elastic limit of the cold-

rolled test shafts at sections without keyway, have been tabu-

lated in Table IV.
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Taking the fiber stress at the elastic limit of cold-rolled steel

shafting at 37,500 pounds per square inch (a value slightly less

than the average found in the tests), and the efficiency of

shafts with keyways from the equation e = 1.0— 0.2 ic— 1.1 h,

values for the twisting moments and the horsepower at 100

TABLE IV. MODULUS OF ELASTICITY IN SHEAR (TORSION) AND ELASTIC
LIMIT IN TORSION OF COLD.ROLLED STEEL SHAFTING

Diameter of Shaft,
Inches

Modulus of
Elasticity

Fiber Stress, Pounds
per Square Inch

If".

Ml

Average

12,900,000
12,000,000

13,490,000
10,800,000
12,660,000
11,340,000

11,710.000

43,300
36,800
38,500
36,800
40,500
36,200
40,500

11,985,000 38,940

R.P.M., transmitted by cold-rolled shafts stressed to the elastic

limit, have been computed for various sizes and tabulated in

Table V. These values are for shafts with keyways for square

TABLE V. STRENGTH OF SHAFTS WITH KEYWAY

Diameter
of Shaft.
Inches

Side of Key,
Inches

Twisting
Moment,

Inch-pounds

Horsepower
at 100 R. P. M.

1 i 5.980 9.5

Ws TfV 7,080 11.3

u A 8,510 13.5

lA iV 9,980 15.7

li i\ 11,680 18.5

lA 13,390 21.3

n ii 15,550 24.7

Wf f 17..590 27.9

li 1 20,190 32.0

lA H 23,600 35.9

li if 2.j,660 40,7m tV 28,300 45.2

It x\ 32.060 50.9

lit 35.3.50 56.1

i/ H 39,420 62.6

iH i 43.180 H.S.5

2 i 47,860 75.9

3tV n 52,140 82.7

3? ii 57.900 91.1

2i\ t's 62,210 98.7

2i A 68,160 108.2

^T^e H 73,490 116.6

2f H 80,120 127.1

2/5 5- 8H.080 136.6

2 .!.- 93.470 U'^.H

keys whose side measures about one-fourth the diameter of

the shaft. In the use of this table, a suitable factor of safety

should be allowed.

An amateur's method of making an index wheel which pro-

duced a fair result was as follows; A series of holes was

drilled in a flat brass strip, using a simple drilling jig con-

taining two holes and indexing from the hole just drilled to

the next. The method was really a stepping-off process, using

the drill and jig instead of a pair of dividers. The spacing

of the holes was made so as to secure the desired number of

holes in a circle of the approximate circumference wanted.

For example, suppose 50 holes were required in a circle of

25 inches circumference (about 8 inches diameter!. Then

the spacing was made about % inch, and 51 holes were drilled

in line in the strip. When the holes were drilled the ends of

the strip were beveled to match at an angle of 45 degrees and

the strip was evenly bent around a suitable mandrel to a cir-

cle. The bevels at the ends were cut through the two end

holes slightly beyond their centers, and the ends were

brought together and the drill or a plug of the same diameter

was placed in the hole thus formed to locate the ends exactly

the right distance apart. They were secured by solder and

the complete ring was mounted in a wooden chuck and bored

out. The wheel on which the index ring was to be mounted

was turned to fit and the ring mounted In place.

A SYSTEM FOR LOCATING HEADS OF
DEPARTMENTS

By VICTOR WHITE

It is often the case in large offices and other departments
of engineering works that a draftsman is called away to some
portion of the shop to get particulars tor his work, or is called

upon to make his appearance before the various depart-
ments connected with the drawing office. The same remark
holds good to a considerable extent with other sections of the
works organization, such as the cost department, the ordering
and purchasing offices and the stores. During the absence of

the man in charge of a particular piece of work, he may be
required by someone else in the firm, and the course usually
adopted is to leave a note on the vacant desk, asking the oc-

cupier on returning to communicate with the writer.

The method described is somewhat cumbersome and waste-
ful of time, so that a little device which has been brought
into operation by one of our foremost engineering firms may
be considered with interest. This consists of a form, as shown
in the accompanying illustration, which is drawn on tracing

cloth, and from which any number of blueprints can be made.
These blueprints are then mounted on stiff cardboard, and
holes punched in the card in positions as indicated in the il-

lustration. The cards are then filled in with the names of the

departments, and other members of the firm who need to be
consulted from time to time, and small pegs having flat tops

are made to fit these holes. Two of these pegs are provided

for each card, one being plain on the top, the other being

marked with the name of the department, and they are then

used as follows:

Supposing that the draftsman has to go into, say, the milling

shop, to see how a particular piece of work is being carried

out: He takes the blank peg from its hole in the top of the

card and places it in the column opposite the word "milling

MR-

c5 \v^^^

TO BE FOUND

---
1

MANACER'S OFFICE WORKS MANAGER

CASHIER'S OFFICE TURNING SHOP

ESTIMATING DEPT. MILLING SHOP

ORDER DEPT. GRINDING SHOP

PURCHASE DEPT. FITTING SHOP

FOREIGN DEPT. ERECTING SHOP

ADVERTISING DEPT. TOOLMAKING DEPT.

TRAVELLERS ELECTRICAL DEPT.

TELEPHONE PATTERN SHOP

PHOTO. ROOM STORES

CHIEF DRAFTSMAN PACKING DEPT.

DRAWING OFFICE BACK IMMEDIATELY

OUT

eru. .V. r.

Card used in Locating Heads of Various Departments

shop." Anyone coming along later and wishing to find this

man will then see from the index that Mr. So-and-So is to be

found in the milling shop. The use of the index peg is as

follows:

Supposing that the man has left his post with the object

of finding someone else: He takes with him the peg marked

with the name of his department. Should the second person

not be in his accustomed place, the first man puts the peg he

has brought with him into one of the top holes of the card,

and on the return of the second man he will find he is re-

quired by such-and-such a department. The rule is, then,

that he must proceed at once to this department, carrying the

peg back with him and must restore it to the man who has

asked for him. In this way a perfectly simple and auto-
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niatic means for drawing the attention of one department to

tlie requirements of another, is obtained.

In the case of head men or overseers whose duties involve

a tour around the worlvs, it is necessary to provide them with

a series of pegs numbered consecutively. Before starting out

from their office they then place the pegs in numerical order

in the holes corresponding to the route which they intend to

take. For example, the works manager may first of all wish

to visit the drawing office, he may then proceed to the pur-

chase department, to insure that goods are being ordered in

DESIGN OF AUTOMOBILE TRANSMISSION
GEARS*t-3

By M. TERRYj

The preceding discussion of bearing pressures makes it clear

that the secondary shaft is simultaneously subjected to two
bending moments and a torque of 3080 inch-pounds. On In-

termediate, slow and reverse speeds, the torsional moment and
one of the bending moments remain unchanged, while the

second bending moment is determined by the speed. Since

Figs. 15 and 16. Bending Moments on Secondary Shaft due to Contact of D and H, and A and B, respectively. Resolved into
their Vertical and Horizontal Vectorial Components

accordance with drawings, then he may have something to

say to the foreman of the pattern makers, and he may wind

up his tour in the stores before returning to his own place.

In this way he will put pegs numbered 1, 2, 3 and 4 opposite

the various departments in their right order, so that any mes-

the greatest straining effort must be determined, it would
first be necessary to solve three combinations of bending mo-
ments. The writer will limit his discussion to the slow speed,

which, in the problem at hand, gives the greatest value of

combined bending moments. The same method can be ap-
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Fig. 17 Bending Moment Diagram for Combined Vertical Component Diagrams of Figs. 15 and 16. Fig. 18. Bending Moment Diagram for Combined
Horizontal Component Diagrams of Figs. 15 and 16. Fig. 19. Maximum Vectorial Sum of Vertical and Horizontal Bending Moments

senger boy who wishes to find him quickly will simply refer

to the card and follow the same route. This system, although

extremely simple, has been found to be of considerable time-

saving value in cases where large numbers of departments
have had to work together.

The tests carried out by the Stora Kopparoergs Bergslags
Co. in Sweden with an experimental furnace for investigating
the feasibility of electric iron smelting, have been successful,

and a large electric smelting furnace is now being built.

The company is planning to build ten of the new furnaces

successively, each to have a capacity, at a low estimate, of

16,000 tons of pig iron a year. The power consumption will be
about 40,000 horsepower, all the power required being gener-

ated at hydro-electric stations owned by the company.

plied, of course, to the intermediate and reverse speeds. Since

the distances between the bearings of the square and secon-

dary shafts are the same, the bending moments on the two
shafts at the center lines of gears D and H (Fig. 2) are the

same, or 4290 inch-pounds (Table II). The second bending
moment is equal to the reaction at 1<! produced by pressure

on gear B, multiplied by its distance from the center line of B,

that is 1040x11/16 = 1105 inch-pounds. (See December is-

sue, page 268.)

Since any bending moment is located in the plane of the

* This concludes the series of articles on this subject, prcviou.'^ in-

stallments of which appeared in the October and December numbers.
t An error appeared in the formula at the foot of the first column

of the December installment of this article. Instead of
Te^ 3/= 0.200 W

it should read
Te z=sl^= 0.200 V f.

% Address : 302 Williams St., Flint, Mich.
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force producing it, it is clear at once, by referring to Fig. 10.

that the said two moments are located in planes making an
angle of 140 degrees with each other. The geometrical meth-
od for combining forces may also be applied to moments.
This is shown in Pigs. 1.5 and 16 where these two bending
moments are resolved into vertical and horizontal components.
Fig. 17 is the vectorial combination of the two vertical com-
ponents shown in Figs. 15 and 16, while Fig. IS is a similar

combination of the horizontal components. These latter two
iigures are formed by adding vectorial ly the moments at any
particular point on the shaft, the horizontal line representing
that shaft. It will be noted that the vertical components are

subtracted, while the horizontal ones are added. This is ex-

plained by the fact that the former act in opposite senses,

while the latter act in the same sense. In reality, the moment
diagrams of Figs. 17 and IS are at an angle of 90 degrees with

respect to each other. The resultant moment at any point on

the secondary shaft can be represented by the hypotenuse

of a right-angle triangle, whose legs are the moments at cor-

responding points of Figs. 17 and IS.

Those who are familiar with geometry can see at once that

Figs. 20 and 21. Directions in ^^'hich Transmission Box tends to rotate with Forward and
Reverse Drives, respectively

the maximum resultant moment is at P and is equal in extent

to 3950 inch-pounds, as shown by Fig. 19. In some cases, how-

ever, it is impossible to determine at a glance where the maxi-

mum moment will occur and several triangles must, of neces-

sity, be constructed before the location and magnitude of the

maximum moment can be determined.

Combining the resultant bending moment of 3950 inch-

pounds with the torsional moment of 30S0 inch-pounds by the

previously mentioned formula,

Te = 3950 + j/~3950'~+~3080"' = 8960 inch-pounds =
equivalent torsional niomeut.

To find the diameter of the secondary shaft, solve for D in

the following equation:

T, = 0.1 SX> f Lfi

which applies for a solid shaft; and, finally the diameter may
be determined for a hollow shaft by the following formula:

Z)-" - d*

T, = o.ism /'

D
where in both cases

D=rthe outside diameter of the shaft,

d =: inside diameter of the hollow shaft,

/ ^= safe unit stress.

For the case of a hollow shaft it is merely necessary to as-

sume a desired size of hole for the shaft.

Support of Transmission Case
Any automobile transmission constitutes what is generally

known as an "epicyclic train." At any given speed (direct
drive excepted) the gears in active mesh form the "train" and
the transmission box forms the "arm." By locking the arm,
the forward and backward motion of the car becomes possible,

for if the arm were not locked, that is in other words, if the
transmission box were not laterally supported, the frictional

resistance of the rear wheels resulting from contact with the
ground, and the inertia of the car, would lock the last gear
of the train (G or H) and spinning of the transmission box
would be the result.

In Fig. 20, X-X, is the axis of longitudinal support. The
driving torque of A tends to rotate the box clockwise about
X-X. while the resisting torque of H produces a similar effect

on the box in a counter-clockwise direction. The net effect

on the box is the difference of the two on the slow speed. On
the reverse, however, both the driving and resisting torques
act in a clockwise manner with a net effect on the box of the
sum of the two. This latter is shown in Fig. 21. From Table
II we have the following:

On slow speed

:

Torque on ff^5650 inch-pounds, coun-

ter-clockwise

Torque on A = 1680 inch-pounds, clock-

wise

Net torque =3970 inch-pounds, counter-

clockwise.

On reverse:

Torque on H= 7260 inch-pounds, clock-

wise

Torque on A = 1680 inch-pounds, clock-

wise

Net torque= 8940 inch-pounds, clock-

wise.

When the transmission is located next to

the rear axle, as in E.II.F. and Overland
cars, the transmission box is bolted to the

bevel-gear housing, the bolts being usually

located in a circle. Besides resisting the

lateral torque of the box, these bolts are

called upon to support the eccentric load

caused by bearing pressures, and also to re-

sist the moment of the torque tube. The
same conditions, with the exception of the

torque tube moment, exist in unit power
plants. Where transmission constitutes an

independent unit it is usually bolted to the

frame or sub frame, and the bolts may then be either in ten-

sion or in shear. Various departures and modifications of

the above methods of supporting transmissions are in use.

and it is necessary that each case be analyzed by the de-

signer; but no matter how the transmission box is to be sup-

ported, provisions must be made for the lateral torque of the

box, which has its maximum value on the reverse.
* * *

Considerable comment is made in the report for the year

on the operations of Lloyd's register of British and foreign

shipping on the advent of the internal combustion engine for

marine propulsion, as it is becoming a question of immediate

and practical importance. The Diesel oil engine is being fit-

ted to three fairly large vessels, built on the continent under

the supervision of the surveyors of Lloyd's register. These

are of a new two-cycle type, capable of reversing and are,

therefore, direct-connected. Producer gas engines are also

b?ing installed on vessels under Lloyd's supervision. The
internal combustion engine for marine service is apparently

here to stay.
* * *

The first world's aerial exhibition held at the Crystal Pal-

ace, London, England, from December 1 to January 31, prom-

ises to be the most important aeronautical exhibition held thus

far. It will be divided into sixteen sections and will deal

with the history of aeroplanes, balloons, and dirigibles, as well

as with the present types.
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AEROPLANES AND AIRSHIP ENGINES*
In Prance and America some of the most successful light

gasoline engines have been designed for aviation service. A
novel form of French aei'oplane and airship motor is shown

in the accompanying half-tone illustration Fig. 1, and line en-

gravings Figs. 3 and 4. This engine is designed and con-

horsepower wlien operating at a speed of 1700 revolutions per

minute.

An American motor for similar service is shown in Figs. 2

and 5. This is the Adanis-Farwell gasoline engine, which

was described in detail in Maoiii.nery, engineering edition,

July, 1908. In this engine, gyroscopic force is utilized to

steady the airship in its flight, the entire motor revolving

around a stationary crankshaft. It is one of the lightest

motors of its power ever constructed, weighing only 97%
pounds and rated at 3G horsepower. It will be noted that this

engine has no flywheel, no mufflers, and no cooling device, and

Fifir- 1- Aeroplane Motor built by Societe Mors, Paris, France

structed by the Societe Mors, of Paris, France. It is con-

structed with four cylinders, arranged in pairs, with the

cranks ISO degrees apart, each pair of cylinders being ar-

ranged in the form of a "V." The carburetor will be seen at

Fig. 2. The Adams-Farwell Aeroplane Motor

the valves are closed by centrifugal force instead of by

springs. There are ten valves actuated by a single cam, and

the single-throw crankshaft weighs only 4% pounds. For a

more detailed description, reference should be made to the

Mtichiiu'ry,K. Y, Macliiiieri/.N.i'.

Fig. 3. Section of Mors Aviation Motor

the right, and the magneto, geared to the main engine shaft,

at the left in the illustration. This French four-cylinder en-

gine weighs only 97 kilograms (213 pounds), and develops 45

• For additional articles on tbis and kiudrod subjci'ts. see M.iCHi-
NERV. .\pril, 1010, ensineering Pdition, " Suggostions in the Design
of Aeronautic Motors", "New Rotary Gas Engine for Aerial Navi-
gatiou". "Liglit and Reliahle Uas Engines" ; November. 15)00. en-

gineering edition, "Light .\ernnautie Motors"; October. 1900. en-
gineering edition, "Glenn H. Curtiss—The Man. the Aeroplane and
the Motor"; .Tuly, 1008, engineering edition, " Adaras-Farwell Aero-
nautic Gasoline Motor."

Fig. 4. End VT*w and Section of Mors Aviation Motor

article previously published in Machinery, and mentioned

above.

The principle advantage of this design is, of course, the

feature of perfect air cooling, regardless of all external con-

ditions, and independent of any auxiliary cooling devices.

The revolving cylinders are, in effect, superior to a cooling

fan, in that the radial cylinders act as blades of a centrifugal

blower and discharge air in a direction tangent to their outer

circle instead of parallel to their axis as would be the case
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with a fan. The air attains its highest velocity at the ex-

treme outer end of the cylinders, which part requires the

greatest cooling effect. The valves are located in the heads

of the cylinders where they also receive the maximum cooling

effect.

A novel eight-cylinder motor of the water-cooled "V"-type,

of American construction, is shown in Pig. 6, the cylinders

being 90 degrees apart and 45 degrees from the vertical. This

aviation motor operates at a speed of 1200 revolutions per

minute and weighs 275 pounds, including the magneto and

oiler, ready for operation. The cylinders have special alumi-

num alloy heads, being cast with the shell in one piece with

the cast-iron cylinder walls. Only one carburetor is used

to supply all the eight cylinders, and the lubrication is pro-

vided for by a forced-feed oil-pump, located in the bottom of

Fig. 5. Principle of Action of the Adams-FarweU Aeroplane Motor

the crank-case, operated by the crankshaft. The pistons are

of gray cast iron, ground to size, while the crank-case is of a

special aluminum alloy, fitted with bearings of phosphor-

bronze. The valves are mechanically operated by one rod and

overhead rocker-arms, with both valves in the head. The

Fig. 6. AlrsMp Motor made by the Easton Cordage Co.. Easton, Pa.

crankshaft is 1% inch in diameter, and made of chrome-nickel

steel.

In examining the torque curves of four-, six- and eight-

cylinder motors, it will be observed that the torque of a six-

cylinder engine is considerably more than that of a four-

cylinder, while the eight-cylinder shows none of the erratic

qualities of the four-cylinder motor, and is far more steady

than the six-cylinder. In fact, the pull all around the circle

is about as perfect as can be obtained by the present gas en-

gine. When eight cylinders are used, the power is not only

more evenly divided, but considerable weight is saved, which
could not possibly be dispensed with were a smaller number
of cylinders employed. The eight separate cylinders of the

Fig. .\erial Motor built by Panhard & Levassor. Paris. France

engine in Fig. 6 are arranged in two groups of four, on a

common crank-case, the sets being at right angles to each

other, and employing a four-throw crankshaft, each pin carry-

ing the connecting-rods of a pair of opposite cylinders, which

3Iaclii»ery,S.Y.

Fig. 8. Front Elevation of Motor shown in Fig. 7

are staggered in relation to one another. This engine is made
by the Eastern Cordage Co., Easton, Pa.

A French water-cooled aviation motor is shown in the half-

tone Fig. 7, and in the line engravings Figs. 8, 9, and 10, which

latter indicate the design and construction of the engine.

This type is designed by Panhard and Levassor. Paris, France.

It measures 470 millimeters (ISVi inches) in width at the

base, and is 805 millimeters (31% inches) in height. The

total length is 874 millimeters (34% inches). This French

gasoline engine has four cylinders 110 millimeters (4%

inches) in diameter with a stroke of 140 millimeters (5%
inches). It develops from 35 to 45 horsepower, and weighs,

without the water utilized for cooling, about 95 kilograms

(209 pounds). The arrangement of the valves, both exhaust

and intake, as well as the ignition system, is clearly indi-

cated in the illustrations.

Fig. 11 shows a recently brought out aerial engine of Amer-

ican design. This engine, built by David L. Herman, Detroit,

Mich., is of the "V"-type, having eight cylinders. The reason

that eight cylinders were decided on is that an engine with

this number of cylinders gives continuous power with little
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vibration. The hollow crankshaft which is made from

Krupp's best grade of crucible chrome-nickel steel, has three

line bearings of die cast, cadmium-nickel bronze, which ma-

terial is also used for the piston-pin bearings in the piston.

One of the patented features, and one which makes this motor
unique, is the single cam-shaft of one-piece construction,

hardened and ground. This cam-shaft not only operates all

the sixteen valves, but also drives the centrifugal pump, giv-

ing positive circulation. This construction eliminates thirty-

six moving parts, and also eliminates all pins, etc., which are

likely to work loose and cause trouble. The cam-shaft gear

is of alloy steel, running into an intermediate fiber-filled gear.

Fig. 9. Vie-w from Above of Motor shown in Fig. 7

thereby making a light, and at the same time a silent, train

of gears. Tlie valve tappets are hardened and ground, having

fiber inserts. Another special feature is that the valves have

gray cast-iron heads fused on steel stems, which not only

makes it impossible for them to wear loose, but also gives a

valve head of a material which has the same expansion as the

iron of the cylinder, thereby eliminating the breaking of

valves.

"Aerial metal," which is produced by the A. B. C. Castings

Co., of Cleveland, Ohio, and which is fully fifteen per cent

lighter than aluminum and 50 per cent stronger, is used not

only for the crank-

case, but also for the

water jackets, pipes,

gear housings, and

in fact wherever a

light alloy could be

used without jeop-

ardizing the service-

able properties o f

the motor. The
crank-case has spa-

cious hand-holes
which make the con-

necting-rod bearings

accessible. Tlie wa-

ter jacket being cast

separate from the

cylinder, makes it

possible to thorough-

ly inspect the iron

cylinder castings in

a way that could not

otherwise be a t -

tempted. These jack-

ets are not shrunk

on, but are bolted into position with chrome-nickel steel bolts

in such a way that the difference of expansion between iron

and "aerial metal" may be taken up in the bolt holes, so

that, should a cylinder get hot, the water jacket does not

crack. The oiling system is of the splash type, with force-

feed oiler to the crank-case. The ignition system is of the

higli-tension type.

The engines are built in two sizes; the smaller size has a

stroke of 3% inches, the bore being of the same dimension.

It develops 45 horsepower at 1800 revolutions, and 34 horse-

Fig lO. End Vie^^ of Panhard & Levassor
Aerial Motor

power at 1200 revolutions. Completely equipped, ready to run,

it weighs 175 pounds. The hollow crankshaft is I'/a inch in

diameter, the end bearings are 4% inches long, and the center

bearings 3 1/2 inches long. The pin bearings are 1 11/16 inch

long, and the piston pin is % inch in diameter. The valves

are IJ,^ inch in diameter. This engine sells for $1750.

The large engine has a 4-inch bore and 4%-inch stroke, and
develops 70 horsepower at 1800 revolutions, and 50 horsepower

at 1200 revolutions. When completely equipped and ready to

run, it weighs 210 pounds. The hollow crankshaft is 1% inch

in diameter, the end and center bearings are 4% inches long,

and the pin bearings, 2 inches long. The piston pin is hollow

and % inch in diameter. The valves are 2 inches in diameter.

This engine sells for $2500.

In order to prove the dependability of these engines, one of

the smaller ones was mounted on an automobile truck and run

over 5000 miles of rough roads. The truck was loaded with

sand and pig iron. The engine required no repairs of any
kind. The engine has been run under break tests for 72 hours

without a stop, and at speeds as high as 4200 revolutions per

minute.

Figs. 12 and 13 show an aeronautic engine made by the

Aerial Navigation Co., Girard, Kan., known as the "Call avia-

Pigr. 11. An Aerial Motor of American Design

tion engine." Fig. 12 shows a two-cylinder and Fig. 13 a four

cylinder type. The engine is of the usual four-cycle type,

water-cooled, 6 inches bore by 5 ',4 inches stroke; the two-

cylinder engine develops 50 horsepower, and the four-cylinder

engine. 100 horsepower, at 1750 revolutions per minute. The

chief point of interest lies in the cylinder and cylinder head

construction.

Even with the usual copper, or other sheet-metal, water

jacket, adopted by most aeronautic engine manufacturers to

lighten the weight of the cast-iron cylinders, the engine be-

comes unduly heavy. On the other hand, the employment of

steel for cylinders, as has been attempted by certain manu-

facturers both in this country and in Europe, has not met

with success. Engines of this construction, while giving sat-

isfactory short runs, have failed in endurance tests. In the

Call engine the cylinder walls, piston heads, valve cages, valve

seats, and all other parts exposed to the heat of the explosion

chamber, are constructed of vanadium gray iron, while the

outer cylinders and cylinder heads, comprising also the water

jacket, are constructed of an alloy of aluminum and mag-

nesium, called magnalium.
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Unlike other constructions in which the use of an outer
cylinder of lighter metal with an inner cylinder or bushing
of gray iron has been attempted, the iron inner bushing is

surrounded throughout the entire explosion chamber length
by the jacket water, without any intervening metal or joints,

and no part of the lighter metal of which the outer cylinders
and cylinder heads are composed, is exposed to the heat of
the explosion chamber. With proper water circulation all

danger of overheating the outer cylinders is thus avoided.
The gray iron bushings are machined to a fit, and are then

pressed into the outer cylinder from the top. These bushings

Fig. 12. Two-cylinder "Call" Engine

are of ample thickness throughout the length of the explosion
chamber, and below that are considerably reduced in thick-

ness. A shoulder upon the inner cylinder at the top is also

machined to fit into a companion groove in the magnaliuni
cylinder, in order to make a thoroughly water-tight connec-
tion, while the spiral partitions of the magnalium water
jacket extend inward to the iron cylinder, thus greatly

strengthening it. By the use of the lighter metal for the

Fig. 13. Four-cylinder "Call" Aerial Motor

main outer cylinder, strength of construction results without
undue weight.

In order to further lighten the engine, the valve cages,
which are also of vanadium gray iron, are air-cooled above
the level of the cylinder heads, while below this, and around
the valve seats, they are water-cooled. The crank-case and
fittings not exposed to the heat of the explosion chamber are
also made of magnalium, and the crank-case is thoroughly
braced and ribbed so as to give great strength with minimum
weight. Having thus secured lightness in the heavier engine
parts, there has been no attempt made to secure lightness by
the use of insufficient sizes in the construction of piston heads,
connecting-rods, crankshaft, and other like parts. The con-

necting-rods are of vanadium phosphor-bronze, and the

crankshaft is of vanadium steel, solid thoroughout.

Both the inlet and exhaust valves are 2 inches in diameter,

and the valve lift is % inch. In addition to the main ex-

haust valves, a %-inch (inside diameter) auxiliary exhaust

port, water-cooled, is placed on the bottom side of each cylin-

der. This exhaust port is allowed to open somewhat in ad-

vance of the main port, and thus draws the fire, furnishing

an additional safeguard against the overheating of the main
exhaust valve seats and bearings. Both the main and ex-

haust ports are silenced, not by means of the usual baffle or

mulBer plates which crowd the exhaust back into the explosion

chamber, but by a silencer constructed of an inner casing of

steel tubing, with V-slotted mouth, over which an outer casing

of aluminum tubing of considerably larger proportions is then

fitted by means of a vanadium gray iron ring or thimble con-

taining a large number of holes around its circumference.

The force of the exhaust pumps the cold air through these

openings, and by this means the gases are so cooled and

shrunk by the time they reach the mouth ot the silencer as to

greatly diminish the noise so common in aviation motors.

The water jacket partitions are spirally arranged in such a

manner that the jacket water passes four times around the

cylinder during each circuit, and then over the entire surface

of the cylinder heads. The engine is equipped with a piston

circulating pump instead of the usual centrifugal or gear-

pump adopted on automobiles and commonly used on aviation

engines. This piston pump is positive in its action, and in

connection with the spiral cooling flanges, forces the jacket

water four times around the cylinders during each fifteen

seconds.

The prices of the above engines are ?1000 for the 50 horse-

power, and $2000 for the 100 horsepower. The 100-horse-

power motor complete, including oil and water pumps, car-

buretor, mufflers, and force-feed oiling system, weighs 350

pounds. The 50-horsepower motor complete, including water

and oil pumps, carburetor, mufflers, etc., weighs 175 pounds.

The weight of the magneto is not included in either of these

figures.
* * *

"HORSEPOWER REQUIRED TO COMPRESS
AIR "-CORRECTION

In the December, 1910, number of M-\chi.very, engineering

edition, page 28S, a formula in the article entitled "Horse-

power Required to Compress Air" is given as follows:

lUxPVl I\
H.P. =

I 1 - Nap. 1<|l^Nap.l.«.-^l)

It will be noted that in the Data Sheet Supplement accom-

panying the December issue, the formula is given as follows:

144 P F / Pu

I
Nap. log.H.P.

/ P,\
I Nap. log. —

I

mfim \ p
This latter form is the correct form, as given by the auihor,

and the erroneous expression on page 288 is due to a typo-

graphical error.
« * *

The electrification of main lines is progressing steadily, if

not rapidly, abroad. The Medi Railway of France is to elec-

trify 70 miles of road on the ToulouseBayonne line. It is

planned to electrify later the whole of this line, a distance of

200 miles. This is the largest scale upon which electrifica-

tion has as yet been undertaken in France, and the results

will be watched with no little interest throughout Europe.

The experiments which have been carried on in Germany dur-

ing the last three years have been so successful that it has

been resolved to introduce electric traction on several main
lines. The electrification of the first section of the railway

connecting Magdeburg, Leipsic and Halle will shortly be fin-

ished, and during 1911 work will be begun on the electrifica-

tion of a line in Silesia, running through a very mountainous
region. The electrification of the Lapland railway in Sweden,
which is one of the most ambitious undertakings in railway

electrification, was treated in detail in the October, 1910, issue

of Machinery.
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INS AND OUTS OF GEAR HOBBING
By RALPH E. FLANDERS-

The bobbing machine has produced quite a little siir in the

gear-cutting business in the past five years. It is, to all out-

ward appearances, one of the most attractive of the gear-cut-

ting machines, particularly in the matter of output. Some of

its backers have also claimed for it that it produces work of

a high grade of commercial accuracy. This has always been

questioned, however, and the reputation of the bobbing

process, and of various machines employing that process, have

been rather fluctuating in this respect.

The writer has long had the intention of carrying out a

series of experiments which, if properly conducted, should give

some definite information as to the accuracy of the bobbing

process of cutting gears, and the reasons for what inaccura-

cies there might be. A few weeks ago, through the kindness

of three friends who furnished blanks, a boh and a bobbing

machine respectively, these experiments were carried out.

While the results were not so conclusive as had been hoped

for, they nevertheless do show some things of interest great

enough to warrant their being placed on record.

The machine used was one which, in the opinion of the

writer, is the best designed and most generally satisfactory

of all the bobbing machines. The hob was made by a firm

GEAR BEING CUT

HELIX ANCLE
OF HOB AT

/ PITCH SURFACE

WORM REPRESENTING THE
HOB WHICH IS CUTTING THE
GEAR

MAG1NARY RACK WHICH

UFORMS THE GEAR BY THE
MOLDING GENERATING PRO-

CESS-ITS TEETH COINCIDE

WITH THOSE OF THE HOB
WHEN THE LETTER IS

SET AS SHOWN

GEAR BEING CUT

Fig. 1. Diagram iUustrating the Principle of the Hobbing Process
of Generating Spur Gears

With a high reputation for such work, and presumably repre-

sented the best in American practice. It is not necessary to

give the name of the manufacturer of either the bobbing ma-'

chine or the hob, since this article is a discussion of principles,

and not a comparison of the work of individual manufactu-

rers.

The Principle of the Hobbing Process

While the principle of the bobbing process is generally un-

derstood, it may be advisable to review it briefly. In Fig. 1

is shown an imaginary rack meshing with a gear. If the gear

were made from a plastic blank, rolling It with the rack would

generate in it teeth of proper outline to mesh with the rack,

or with any gear of the interchangeable system to which the

rack belongs. Tlie rack teeth (in dotted lines! coincide with

the teeth of the worm (in full lines) which has been set at

such an angle as to make the teeth on its lower side parallel

with the axis of the gear. In other words, it has been set at

the angle of Its helix, measured at the pitch line. The teeth

of the worm, then, when set In this position, correspond with

the teeth of the rack. If now the gear and the worm be ro-

tated together in the ratio required by the number of teeth

in the gear, this will cause the teeth of the worm to travel
lengthwise in exactly the same way as the teeth of the
imaginary rack when rolled with the gear. The worm then
will serve as well as the rack for molding the teeth of the
gear. In practice, the worm is gashed or fluted, and relieved;

in other words, it is a hob. It is rotated In the required ratio

with the work, and fed gradually through It from one side of

the face to the other. When it has passed through once, the

work is completed.

Description of Experiments

For carrying out the experiments, three sets of blanks were
provided, each for a gear of 6 pitch, 21 teeth. They were ar-

ranged as shown in Fig. 2, with two wide-faced outside blanks

2 -\i-rangement of Blanks used for Experiments on the
Robbing Machine

enclosing a pair of thin templets. The thick outside blanks

allow the cutter to get right down to business before starting

in on the templets; at the same time they are stiff enough

to firmly support the templets, and w-ere accurately faced

so that the teeth of the templets showed practically no burrs

whatever, leaving the sharp, clear outline of the cut. After

each blank was cut, the templets were removed, one was

reversed and matched up on the other, so as to compare the

tooth outlines. By matching them up in this way In their

reversed position, it was very easy to see whether or not the

teeth were exactly the same shape on both sides. The pre-

vention of "hooked" teeth is reported to be one of the difficult

problems In gear bobbing.

To Identify the blanks after being cut In the bobbing ma-

chine, each set was numbered, as shown in Fig. 3. The top-

most blank was lettered A, the upper templet B, the lower

* -Address : 11 Summer Hill St.. Springfield, ^'t.

Fig. 3. The Blank separated into its Four Component Members,
sho^^-ing the Sj-stem of Identification Employed

templet C. and the bottom blank D. The first set of blanks

was numbered A,. iJ„ C„ /),. and the second set A,. B^. C~, D,,

etc.

There are three theories propounded as to the cause of

hooked teeth. One of these is that the difiiculty Is caused by

not exactly centering one tooth or tooth space of the hob

with the work. Manufacturers of bobbing machines provide

indicators for making this setting very accurately. Another

theory claims that hooked teeth are the result of the long and

complicated mechanism, by means of which the movements
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of the hob and blank are connected. The various shafts, bear-

ings, gears, etc., in this connection, all give chance for play

and elasticity, and this elasticity produces torsional vibra-

tion between the hob and the work, resulting in an irregular

movement of the former in relation to the latter. This, it is

asserted, produces unsymmetrical teeth. The third theory

lays the difficulty to the inaccuracies in the hob, due to har-

dening.

The three blanks were cut as follows:

1st blank:—Roughing and finishing cut. Finishing cut at

fine feed. A tooth of the hob accurately centered. Blank
made of brass.

2d blank:—^RoL.ghing and finishing cut. Finishing cut at

fine feed. Hob tooth not centered. Blank made of brass.

3d blank:—Heavy feed taken at one cut. Tooth of hob cen-

tered. Blank made of steel.

By taking a very fine finishing feed in a soft material, we
have reduced any possible trouble from tors.onal vibration

to a minimum, with Blanks 1 and 2. As one blank is cut with

a hob tooth centered, and the other with no tooth on center.

a comparison of these two blanks should show the effect of the

centering of the hob tooth.

Blanks 1 and 3 both have the same tooth of the hob set cen-

trally, but one is made with a fine finishing cut in soft ma-

terial, while the other is made with a single heavy cut in

hard material. A comparison of these two blanks should

therefore show what effect torsional vibration has on the ques-

tion of cutting symmetrical, accurate teeth.

If neither the centering of the tooth nor the torsional vi-

bration of the hob were shown by these previous experiments

to have any particular effect on the shape of the teeth, it

would be time to look for trouble in the hob itself.

Centering the Hob Tooth

The effect of centering a tooth of the hob, on the matter

of the symmetrical shape of the tooth, is one that demands a

little explanation. There is but one plausible explanation of

any effect that this may have so far as the writer can discover.

ginning. An English bobbing machine maker, Mr. Humpage,
mentioned them in a paper read over two years ago; and
these flats are identical with those long known to be pro-

duced in the bobbing of worm-wheels. This matter was dis-

cussed in connection with worm-wheels in an article by the

writer, entitled "How Many Gashes should a Hob have?" in

the January, 1909, number of M-^chi.nery. The same difiicul-

ties there mentioned as met with in the use of multiple-

threaded hobs, apply to multiple-threaded spur-gear hobs also.

Xow when a tooth of the hob is centered, as shown in Fig. 4,

the flats on each side of the tooth are symmetrical, leaving a

symmetrical tooth. If a tooth space is centered instead of a

tooth, the flats are still symmetrical, though arranged some-

Fig. 4. Diagram showing the Action of a Hob having Three Flutes or Rows of Teeth;
Flats are produced on the Teeth as shown

This explanation, as shown in Fig. 4, depends on the fact that

a hob ^oes not generate in the gear a theoretically perfect

involute curve, but appoxiiuates it by means of a series of

flats.

In Fig. 4 we have a hob which, to make the action clear, is

provided with three rows of teeth only. Each row of teeth.

as it comes around into action, occupies the successive posi-

tions shown by the full and dotted outlines. These three

successive positions each form a portion of the tooth outline,

and each leaves a straight side, as indicated. This succession

of stiaight sides approximates the curve of the Involute.

If there were more rows of teeth in the hob, there would

evidently be a greater number of flats, and the involute would

be more closely approximated. If, instead of having teeth,

the hob were a worm, ungashed, and made of emery or some

other abrasive so as to be able to cut the work, there would

be no flats whatever, theoretically, since the worm would cut

over its entire surface. The more teeth, the finer the flats and

the nearer to the true involute the work is produced.

It is interesting to note that these flats have been dis-

covered recently by Mr. George D. Grant. He wrote an ar-

ticle about them in the American Machinist, for June 23, 1910.

Probably every gear man has known about them from the be-

Fig. 5. Illustrating Distribution of Flats and Consequent Shape of Teeth—First
with Tooth Space Contered. Second wnth Both Tooth and Space OIT Center

what differently, as also shown at the left of Fig. .5. It is thus

as satisfactory to center a tooth space as a tooth. If, how-

ever, neither a tooth nor a tooth space is centered, the flats,

as may be seen at the right of Fig. 5, are unsymmetrically ar-

ranged, and the tooth is unsymmetrical.

The Importance of the "Flats"

Fig. 4 shows quite plainly how the number of flats on a

hobbed gear tooth may be estimated. There, will be as many
fiats on each tooth as there are separate positions of the cut-

ting edge of the hob in the length of the line of action, A-B.

In the case shown this line of action is limited at B by the

outside diameter of the gear, and at A by the base line.

In the length A-B there are

six positions of the cutting

edge, marked "i," "2," "3," "4,"

etc., which form the six flats

correspondingly numbered.

The particular hob used in

the experiments had sixteen

flutes. These figures ought to

give about twenty-eight flats in

the length of each tooth. It will

be seen, therefore, that it is ex-

tremely unlikely that any
change in the distribution of

flats as small as those could be

detected at all. And it is

therefore unlikely that the

centering of the hob is of any use at all—at least so far as this

matter is concerned. But more of this later.

Another point of interest in this connection is shown in

Figs. G and 7. In the first case are shown the four successive

positions taken by the teeth of a four-fluted hob. There are,

it will be seen, four separate central positions for the hob

teeth, in a distance equal to the circular pitch. These posi-

tions are numbered "1," "2." "3" and "4." In Fig. 7 is

shown a similar diagram for a three-fluted hob, like that in

Figs. 4 and 5. Here there are shown to be three positions in

which a hob tooth is centered, and three other intermediate

positions in which a tooth space is centered. The tooth

spaces do not line up with the teeth as in the even-fluted hob.

In a length equal to the circular pitch, there are, then, a num-

ber of central positions equal to the number of flutes for the

even-fluted hob, and a number of positions equal to twice the

number of flutes for the odd-fluted hob.

Since the number of flutes in the hob used in the experi-

ments was even—sixteen—the distance to move it from a cen-

tral position to a position half way betw^een two central posi-

tions, or out of center, is found by dividing the circular pitch

by twice the number of flutes. In this case we had:

0.5236-:- (2 X 16) =0.016 -f ^ amount of shift necessary.
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Results of the Experiments

The blanks were cut as described. Then came the question

of the various methods of comparing tlaem. The simplest was
the visual method of comparing the templets. The templets

of the first blank, when reversed and matched together again

in the manner previously described, showed a noticeable lack

of symmetry. The teeth had a marked flat on one side at a

point where they were well rounded on the other. There was
also a slight shoulder at the base of the involute on each side,

as might be expected, but this shoulder was considerably lower

on one side than on the other. The templets of Blank 2

showed the same phenomenon, but to a considerably less de-

gree. Tlie teeth of the templets in Blank 3 were almost en-

tirely symmetrical.

Another test that would naturally be applied by a gear man
would be the rolling of the blanks together, either in the

hands or on fixed centers set the proper distance apart. In

either case the two outer wide-faced gears in Blank 1 rolled

together very roughly, when both were the same side up as

when the}' were cut. TMien one of them was reversed, they

practically interlocked, so that movement was nearly im-

possible. This is what would be expected from unsymmetrical

teeth. In fact, a good rough-and-ready test for symmetry can

be made by rolling gears together before and after reversing

one of them. If there is any difference in the action in the

two eases, the teeth are unsymmetrical.

In Blank 2 the action was considerably better. The gears

did not run so well w^hen reversed, but they did not inter-

lock. With Blank 3 the action was reasonably good, with
comparatively little difference when the gears were reversed,

although in no case was the action what would be expected of

a high-grade gear.

A third test was applied with a special apparatus on the

principle shown in Fig. S. The gears were mounted so as to

CENTRAL TEETH AND SPACES^ 1

ilA:hiiifry.X.T.

Fig. 6. Number and Location of Central Positions for Hob having
an Even Number of Flutes

run, one on arbor F, and the other on a pivot on swinging arm
E, being pressed into contact meanwhile by a not too heavy

spring A\ The dial indicator M reading to thousandths, was

so mounted as to show the up-and-down movement of gear

H, produced by irregularities in the tooth curves, as the gears

were rotated. The results of this test with gears running

the same side up and reversed, for all three blanks, are shown
in the accompanying table, together with notations as to the

smoothness of running of the gears as felt by the hand in ro-

tating them.

Now the question is—what do these experiments show?

The table will do very well as a basis of comparison, as it

agrees with the results of the two previous tests.

By comparing Blanks 1 and 2, it will be evident that cen-

tering the cutter did not improve the shape of the tooth pro-

duced; in fact, for some reason, it appeared to aggravate the.

error. So far as these experiments are concerned, then, the
centering of the tooth appears to have little effect on the re-

sults. It should be noted that the hob had 16 teeth, a number
sufficient to give so close an approach to the theoretical in-

volute that the centering of the tooth should have little or no
effect. Secondly, by comparing Blanks 1 and 3, it would ap-

CENTRAL SPACES
3Iicl>!reri/.X.Y.

Fig. 7. Number and Location of Central Positions for Hob having
an Odd Number of Flutes

pear that the torsional vibration of the machine has a mys-
terious effect. It would appear, in fact, that the more severe

the strain on the driving mechanism, the better the gear.

How is this?

Backlash and Spring- in the Hobbing' Machine

In explanation of this peculiar result, it should be stated

that the particular hobbing machine used was so adjusted as

to run freely in all its slides and bearings. It ran, in fact,

rather more freely than it should have, in the judgment of the

writer. He did not, however, go over the machine, tighten

up the spirdle and worm bearings, the gibs and other parts

—

first, for the reason that there was plenty of work for the

machine, so that he did not feel justified in trespassing too

long on the hospitality of the shop manager; and secondly, he

did not at that time fully realize the importance of close ad-

justment in a gear-cutting machine.

The importance of this matter of adjustment he learned

later by cutting two sets of similar gears on the Fellows gear

shaper, one with the machine adjusted to the normal freedom

of movement with which it is supposed to be used, and the

other with adjustments loosened somewhat, particularly v.ith

the worms loosened in the worm-wheels which rotate the cut-

ter and work spindles. A gear cut with a loose adjustment

gave almost as poor results as the best of the hobbed gears,

when tried in the apiJaratus shown in Fig. 8. A gear cut

w'ith the normal close adjustment, however, was far superior.

One conclusion, then, which can be drawn from these three

experiments, is this—that the superiority of the shape of tooth

in Blank 3 is caused by the fact that the machine was cut-

ting under continuous strain, which took up all looseness,

play and backlash in the driving mechanism, resulting in a

generating action superior to that in the two preceding cases.

In this matter of looseness and play in the mechanism, the

gear-hobbing machine is at a serious disadvantage. For one
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thing, the rotating connection between the hob and the work
must necessarily be long and complicated, owing to the ad-

justments of the machine. The spindle is mounted on a head

which is adjustable to various angles, and is itself mounted
on a slide which has a horizontal or vertical movement for

the feed. This construction requires a complicated combina-

tion of bevel or spiral gears, spur gears, etc., of small diam-

eter, with shafts having restricted bearings. At the same
time, it requires a

large overhang of

the hob spindle be-

yond the face of

the column.

In the case of a

bobbing machine

arranged for cut-

ting spiral gears,

the chance for
looseness and play

is usually aggrava-

ted by passing the

motion through a

differential gearing,

w n i c h gives a

chance for loose-

ness in itself, be-

sides adding to

the sum total of the

looseness all that

of the feed mechan-

ism. The fact that

we can obtain better spiral gears than spur gears from a bob-

bing machine is simply due to the inherent smoothness of

action of the spiral gear, which tends to disguise poorness in

design or workmanship by the smooth manner in which the

teeth come into and out of action.

Hardening- Troubles in the Hob

There comes next the question of why a gear cut with the

teeth off center should be more accurate than one with the

teeth accurately centered. The only suggestion that occurs

in this connection is one offered by a firm which has experi-

mented largely with the question of bobbing. They have
found, for instance, that by setting one tooth of a hob central,

the teeth will be hooked in one direction; by centering the

next tooth to it, the teeth may be symmetrical, w'hile by cen-

tering the next tooth, all the teeth may be hooked in the

other direction. It is their custom, in fact, to test each new
hob in actual gear cutting, centering one tooth and then an-

Fig 8. A Testing Rig used for Comparing the Gears
cut in the Hobbing Experiments

COMPARISON OF GEARS BY TEST SHOWN IN FIG. 8.

One Gear Reversed Both Gears Same Side up

Sample No.

R. H. Rotation L. H. Rotation R. H. Rotation L. H. Rotation

1
0.015

Interlocked
0.015

Interlocked
0.004
Hitchy

0.004
Smooth

2
0.015
Hitchy

0.015
Hitchy

0.004
Hitchy

0.003
Smooth

3
0.013
Fair

0.010
Smooth

o.oofi

Hitchy
0.005

Smooth

other until a tooth is found which, when centered, will give

symmetrical gears. This tooth is then marked, and the hob

is always centered on that tooth.

The only possible explanation of action as eccentric as this

is that the teeth of the hob in hardening are distorted, some
of them one way and some another. By shifting the hob end-

wise, so that one tooth after another is centered, a position

can be found in which these various inaccuracies tend to

neutralize each other, and a more or less symmetrical tooth is

produced. In all probability, then, in the case of Blank 1,

the particular tooth centered was the one which should not

have been centered. Perhaps if some other tooth had been

tried, a more satisfactory result would have been obtained.

This question of keeping the hob in shape during the har-

dening process is one of the most serious the hobbing machine
has to contend with. The difBculties met with in hardening
the ordinary formed and relieved cutter are immensely mag-
nified. One experimenter, who has gone extensively into

this matter, claims that he has solved every problem except

this one. Until some method for retaining the shape of the

hob in the heat treatment process is devised, or until some
scheme for grinding the hob after hardening is discovered,

this man was content to ignore the hobbing process for good
work. In this connection it may be noted that a hob ground
after hardening has recently been advertised, but no particu-

lars of its construction have been made public as yet.

A number of American firms have claimed to be able to

buy much better hobs abroad than they can obtain at home.
If the foreign hob is really superior, it may be due to some
improved method of hardening which we have not yet found

out; but its superiority may be due to another reason. In

a batch of ten hobs, it is very likely that two or three would
come out of the fire in very decent shape, not warped enough
to do much harm. Is it possible that these two or three hobs

would be sent to this country, while the poorer ones would

be retained on the other side, where (as the writer has been

given to understand) the bobbing machine is now generally

used for roughing only? This, however, is mere surmise.

Details of Hob Design

Now there are other difficulties to be contended with in the

hob itself, outside of those previously mentioned in connection

CENTER LINE OF HOB

^^^^^

STRAIGHT FLUTES HELICAL FLUTES
JIachiiieru.S.Y.

Fig. 9. A Comparison of the Cutting Action of the Teeth In Hoba
cut with Straight and with Helical Flutes

with keeping the shape through the hardening process. If the

hob is to cut standard 14 '/j degree gears, it must be so shaped

that it will make the required corrections for "interference"

on the flanks of the small pinions and on the points of all

the gears from the smallest to the largest. The particular

hob used appeared to have absolutely straight sides, without

correction of any kind. As a result, the product showed a

considerable undercut in the flank, reducing the length of the

involute bearing surface a trifle. If this hob had been cut-

ting a 12-tooth pinion, the flank would have been so undercut

as to take away about half the bearing between the base line

and the pitch line; in the 21-tooth gear, however, it does not

undercut so badly. The hob should be corrected for this in-

terference by relieving the points of the teeth, and filling in

the flanks to the proper shape.

Another slight criticism of the hob that might be made is

that the corners of the teeth were left quite sharp. There

seems to be no good reason why these corners should not be

rounded down pretty nearly to the extent of the extra length

of tooth added for clearance. This would serve tw-o pur-

poses. The corner of the tooth is the first part to suffer under

heavy duty, and it will stand up much longer if it is rounded

than if it comes to a sharp point. Besides this, the fillet at

the base of the tooth of the gear, and the relieved portion of

the flank, are generated by the point of the cutter, and a

rounded point gives a smoother surface than is given by a

sharp comer.

There is some question as to whether hobs should be made

with straight or helical flutes. The helical flute has the dis-

advantage of requiring a special and rather complicated

mechanism for grinding, as it has to be very accurately guided
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with exactly the same twist it had when the flutes were milled

and the teeth relieved. Except for this, however, the ad-

vantage is all with the helical fluted hob. Where the flute

goes straight across, as shown at P in Fig. 9, one side of the

tooth is left with an obtuse cutting angle x. while the other

has an acute angle y. This results in crowding the hob length-

wise, and in a difference in finish on the two sides of the

teeth. The helically-fluted tooth avoids this trouble.

So far as the matter of the theoretical action of a straight-

or helically-fluted hob is concerned, there is no difference, pro-

vided only that the tool, which forms and relieves the teeth,

is properly set. For a straight-fluted hob, it should be de-

THREAD OUTLINE-STRAIQHT SIDES.

F

^RACK OUTLINE-STRAIGHT SIDES.

RESULTING CURVED OUTLINE OF HUB TEETH.

\ I

MaLhiiieru.*^'. Y.

Fig- 10, Diagram shopping the Interference of Warped Surfaces in
Relation to the Shape of Hobbed Teeth

signed to be used with its face in the same plane with the

axis of the hob. For a helical-fluted hob, it should be designed

to be set at the helix angle. The face of the relieving tool

must match up with the face of the hob tooth it is cutting.

If this precaution is observed, it makes no difference so far as

the theoretical action is concerned, which way the hob is

made.
The Interference of Warped Surfaces

There is another theoretical consideration in the design of

the hob, which is worthy of mention. The actual effect on the

gear is small in comparison with the other factors we have

been describing. For a standard of workmanship as high as

that met with in the best gear-generating processes, however, it

should be considered. This point relates to the nature of the

Machhieru.S.Y,

Fig, 11, Turning a Master "Worm in which the Interference of Warped
Surfaces is corrected

contact between warped surfaces. To illustrate: Suppose a

worm, such as shown in Fig. 10, is set into a rack, as shown,

at the proper helix angle as measured at the pitch line. If

the worm were cut with a straight-sided tool of the same

shape as the rack, it would be the natural impulse to say that

it would fit exactly in the rack, making contact on the per-

pendicular plane passing through the center line of the worm.

This is not the case, however, as is best seen at the lower

dotted section, where the worm has been cut down to this cen-

tral plane.

At Q and Q, we see that parts of the worm tooth beyond the

central section project outside of the rack outline, at both the

top and the bottom of the tooth. The reason for this should
be evident. The worm is set at a helix angle calculated from
the pitch diameter. This helix angle is right for the pitch

diameter, but is too great for the outside diameter and too

small for the bottom diameter of the worm. Consequently,

in the lower view, the pitcli-line A-B C comes to a sharp point

at B, as it should; the outside line of the tooth loops, as shown
at E; while the bottom line of the tooth curves in the ojiposite

direction, as shown at H.

What is true of a worm, is true of a hob made from that

worm. If made with a sti-aight-sided tool, the hob will cut

teeth which are of the proper thickness at the pitcli line, but

are thinned slightly at the point and at the root. In Fig. 11,

of course, the error has been exaggerated by showing a worm
of very coarse pitch in relation to its diameter. In any worm
or hob met with In practice the error would be much less.

But if the hob is to do work as accurate as that performed by

other generating machines, such as the Bilgram and Gleason

bevel-gear machines and the Fellows gear shaper, for instance,

this would have to be remedied. A suggested remedy is shown

in Figs. 11 and 12.

First rough out a tool-steel worm, of the dimensions desired

for the hob. This worm Is to be finished as shown in Fig. 11.

At S is a tool of the exact shape of a rack tooth of the pitch

desired. This is

mounted in the

special holder T,

attached to the

compound rest [/,

which is set to the

required helix an

gle. The tool pass-

es under the work

R, and is fed from

back to front along

the dotted lines

shown, being set at

the proper height

to finish the work
to the proper diam-

eter. Worm R is

now of exactly the

right shape to make
accurate contact
with the rack, in-

stead of interfer-

ing as shown in

Fig. 10.

In Fig. 12 a sec-

HELIX ANGLE

y

A

[rn

Macliinery,X. Y.

Fig, 12. Using a Section of the Master Worm of
Fig, 11 as a Tool for Shaping the Forming and Re-
lieving Tool used in making a Corrected Hob

tion of the same worm is shown at R. Here it is being used

as a circular master tool for shaping the tool X, which is to

perform the actual work of forming and relieving the hob.

For this reason the worm of Fig. 11 has been gashed, hardened,

sharpened and mounted in the holder Y in the shaper tool-

post W. This holder locates it at the same helix angle as that

to which the rest was set in Fig. 11. The cutting edge of the

circular form tool R is set to the same angle as that desired

for the rake of the relieving tool -T. The latter is held on a

knee, clamped to the shaper table, as may be seen.

This somewhat roundabout procedure would give a reliev-

ing tool X which would produce a hob with interference errors

eliminated. If the hob were made on the "stub-tooth" or

other similar system, in which no correction of the involute

has to be made, the resulting hob from a straight sided tool S

should be of exactly the desired shape—before hardening, at

least.

Feed and Finish

Besides the various other factors which were foreseen

in the experiments we have described, there was one of great

interest which was new to the writer. Its nature is shown

in Fig. 13, which illustrates a section of steel blank No. 3 of

the experiments, which was cut with a heavy feed. To be

exact, the feed was Vs incli per revolution of the work. The

hob was single-thread, and revolved at 43 revolutions per

minute. TTiis, with a 21-tooth gear, gives about 514 inches

per minute, reduced to the usual basis of comparison with the
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orthodox milling type of automatic gear cutter. This is

"going some" for 6 pitch in steel, it must be admitted. The
machine stood it without the slightest difficulty, but the hob

was dulled by one passage through the blank.

The point to be noted is the finish. There is a shallow,

spiral groove, Ys inch wide, around and around the gear from

top to bottom. This shows on the sides of the teeth as well

as on the bottom, and would be thoroughly objectionable in

a finished gear, as compared with work produced at a similarly

lively pace in the milling type of machine or on the gear-

shaper. The question is. can the high output claimed for the

bobbing machine be attained without sacrificing finish? And
when a good commercial finish is obtained, will not the out-

Flg. 13. Feed Marks produced on a Gear ^s^hlch \ras hobbed
with a Heavy Feed

put be below that of other commercial methods? It will be

interesting to hear from others on this point.

In Fig. 14 is shown the effect which a variation in diameter

of the hob has on these feed marks. With hob teeth of the

same size, so that there are twice as many in a hob of twice

the diameter, the large hob will feed twice as far per revo-

lution when taking the same chip per tooth. As it will take

only half the number of revolutions per minute to keep the

same surface speed, the rate of output will remain the same.

Feeding twice as far, with a hob of twice the diameter, will

Fig. 14. Comparisou of Feed Marks Produced by Large and SniaU
Hobs at the Same Thickness of Chip per Tooth

give feed marks twice as wide and deep, as shown. The diffi-

culty is thus magnified in the case of inserted tooth hobs,

which must of necessity be larger in diameter than the ordi-

nary solid ones.

Summary

The writer, then, comes to the following conclusions in re-

gard to the bobbing process:

There is no advantage in centering a tooth of the hob, ex-

cept to center any one particular tooth which may chance to

equalize the errors of hardening.

There is a great advantage in reducing backlash and spring

throughout the whole machine.

In the latter connection, the machine Is handicapped in its

fundamental design, and a premium is put on unusual in-

ventive skill in getting around the long, limber drives, and

the numerous joints and overhangs required.

The hob is a very difficult hardening proposition: and in-

serted tooth hobs, which might be ground after hardening,

would be so large as to give coarse feed marks, as well as

Increase the difficulties of overhang and weakness in the drive.

TTie hob, for really good work, should be corrected for inter-

ference of the kind shown in Fig. 10. For 14%-degree stand-

ard gears, it should also be corrected for interference with the

flanks of the teeth of small gears.

The hob should be spiral fluted, and have the corners of the

teeth rounded.

When all the other practical and theoretical difficulties of

the hob and machine have been remedied, there may still re-

main the unsatisfactory nature of the finish, in any case where
an attempt is made at high output.

SPECIFICATIONS OF THE U. S. NAVY DE-
PARTMENT FOR HIGH-SPEED STEEL

Specifications for high-speed tool steel have recently been
issued by the United States Navy department. According to

these specifications each bar up to and including a sectional

area of 214 square inches shall be delivered with a test piece

on one end equal in length to about one and one-half times the

diameter. This test piece should be nicked on each side while

the bar is hot, so that it may be easily broken off. The test

piece is preheated slowly and thoroughly in a preheating fur-

nace to a uniform temperature of about 1550 degrees F. When
thoroughly heated, it is quickly transferred to a high-heat

furnace and rapidly heated to a temperature just below the

melting point, when it is quickly removed from the furnace

and cooled in a heavy air blast. Each test piece is then

ground off on one end with a wet emery grinder an amount
equal to one-half the thickness of the test piece, leaving the

end after grinding of a V shape. This V-end must test "file

hard." Each bar failing in this test is rejected, and another

bar furnished in its stead by the makers. If 10 per cent of

the bars of any lot fail to meet the test, the whole lot may
be rejected.

From each lot of tool steel one or more tools are forged

and heat-treated. The tools are ground to a uniform standard

shape for lathe tools, and are then given a 20-minute test on a

steel forging of open-hearth steel, either nickel or carbon,

which has been annealed. The minimum tensile strength of

the forging on which the tool is used is to be 80,000 pounds

per square inch, the minimum elastic limit 50,000 pounds

per square inch, the minimum elongation in two inches 25

per cent, and the maximum contents of phosphoni.s 0.06 per

cent, and of sulphur 0.04 per cent. A lathe tool known as %-
inch standard must be able to take a cut 3/16 inch deep with

1/16 inch feed and a surface speed of 60 feet per minute for

twenty minutes without regrinding.

A simple method of arriving at a commercial estimate of

the relative values of different tool steels, is described by the

Zeitschrift des Oesterreichischen Ingenieur vnd Architekten-

Tercins: The tools are tested by cutting or turning a disk

of steel 20 inches In diameter and 2 inCties thick, which is

held in a lathe. At the center the disk has a hole 4 inches

in diameter. The various tools to be tested are used one

after the other on the disk, the disk being revolved at a suit-

able cutting speed. The cutting is started at the center and

continued until each tool becomes blunt, each tool, of course,

taking a cut of specified depth. The better the steel the

greater will be the diameter at which the tool fails. To ob-

tain a commercial estimate of the value of various grades and

qualities of tool steel, the prices per pound of the steels are

divided by the diameter at which they failed. The quotients

thus obtained may be taken as indicators of the value of the

steel, the smallest figure, indicating the relatively cheapest

steel. In one test undertaken with the seven steels it was

found that the relatively best results were obtained with the

steel next cheapest in price per pound, while the most ex-

pensive sieel which, in fact, was nearly 30 per cent higher in

price, was relatively about 25 per cent less efficient.
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PNEUMATIC PRESS FOR REMOVING
SPRING BANDS

By S. \VHEAL«

The accompanying illustrations show a pneumatic machine

for removing spring bands, recently designed and built in the

Wabash shops at Springfield, 111. Since its installation it has

proved to be a valuable asset, not only in the amount of

work it can do, but also in the saving of labor as compared

with the old, cumbersome method of removing the bands.

Reference to Fig. 1 will give an idea of Its construction.

This crosshcad is integral with the piston-rod of a 16 by 18

inch air cylinder J, supported in V-shaped grooves K in which

it may oscillate. Beneath the vertical guides B and attached

to the frames A by cross pieces, is a pocket L made from an

old steel axle. The back of this pocket has gripping teeth, as

shown at Af. the use of which will be explained later.

The manner of operation is as follows: The spring which

is to have its band removed is placed in the pocket L, as

shown in Fig. ,t, with a supporting grip-block .Y resting on the

previously-mentioned toothface M. This grip-block N is so

adjusted that the rounded faces of levers G just come over the

Fig- 1. Detail Views of the Pneumatic Press for RemQ^^ng Spring Bands

The frame of the machine consists of two parts A to which

are bolted guides B near the front end of the machine, and

a frame C at the rear end. These base frames A, are com-

posed of old front engine frames, with two discarded side

rods bolted below; but where desired these frames might just

as readily be made from channel iron. Each of the guides B
is composed of three pieces riveted together as shown, in

such a manner as to form guides for the crosshead D. which

moves vertically in these crosshead ways and is controlled in

center of the spring band. Adjustment of the screw E brings

levers G on top of the spring band and then by manipulating

the air valve air pressure in the cylinder J raises the rear

Pig. 2. The Pneumatic Press

its movement by a coarse-pitch square-thread screw E. passing

down through the top connecting piece.

In the crosshead D there is a wrist-pin F on which are two

levers G which pass to the back of the machine and are at-

tached to a rear crosshead H through another wrist-pin /.

Address; 1100 South Eighth St., Springfield 111.

Fig. 3. Press with Spring in Position to be removed

end of the levers G. (pin F acting as a fulcrum) forcing down
the spring band. Releasing the air valve and bringing H
back to its original position and again screwing the levers

G down on the new position of the spring band by means of

the screw E. the operation may be repeated until the spring

band is completely removed.

The action of the grip-block :V is quite apparent, for other-

wise, when pressure is brought to bear on the levers G. the

spring would tend to bend, but the grip-block J\' holds it rig-

idly in position. Different sizes of grip blocks are provided
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for the various types of springs to be operated upon. Pigs.

3, 4 and 5 are photographs of this mechanism showing its

general appearance, ready for use, and finally with the spring

band removed. It will be noticed in Fig. 5 how far down
the screw E has been depressed.

With regard to the expeditious manner in which spring

bands may be handled, it might be mentioned that for press-

ing off the band of an eight-leaf tank spring the average time

Required Is one minute; for a twenty-leaf driving spring, two

Fig 4. Frees at Completion of the Spring Removal Operation

minutes; and for an engine truck spring, two minutes. These

figures merely give the actual operating time after the spring

has been placed in position in the machine. For the complete

operation, the capacity of the machine may be judged from the

Mucltiiiery.S.Y.

Fig, 5. Heavy Spring in Position to have Band removed, showing
the Use of the Grip Block

fact that it only required twenty-three minutes for one

helper to remove the bands from twelve eight-leaf tank truck

springs.
* » *

An electric railway system is being installed at the "Hill

Shops" of the United States Armory at Springfield, Mass.

This will be connected with the local street railway and

through that with the steam railroad, thus improving the

facilities for handling materials to and from the transporta-

tion companies as well as between the "Hill" and "Water

Shops."

THE AIR BRAKE AS RELATED TO PRO-
GRESS IN LOCOMOTION

A lecture was delivered before the PranKlin Institute of

Philadelphia on the evening of November 17, by Mr. Walter
V. Turner, chief engineer of the Westinghouse Air Brake
Co. of Pittsburg, Pa., on the general subject of "Air Brakes."

The paper, in connection with the stereopticon views which
accompanied it, embraced the development of the art of

braking from the earliest and most primitive forms of brakes
for road vehicles through the early stages of the art as re-

lated to the primitive forms of railway wagons used on the

first steam railroads, down through the various stages of

progi-ess in steam railroading, to the most improved types of

apparatus as used at the present time. The discussion of the

various forms of brake apparatus developed from time to time

was accompanied in each case by an exposition of the service

conditions which required the development of more efficient

types of brakes.

Past and present conditions under which railroads are

forced to handle the traffic of this country were contrasted in

order to illustrate the fact that facilities for controlling rail-

road trains have not advanced relatively to the requirements,

and that, as a matter of fact, the brake has not kept pace

with the developments in locomotion. That is to say, even

the most efficient brake of today is. at its best, not able to

control and stop a train in as short a distance as when the

weight and length of the train was less than one-fourth of

what it now is. That the stopping distances of modern
heavy high-speed trains are not longer than they are, is a

source of gratification when it is considered that the length

of the train and the volume of air to be handled In con-

trolling the train have rendered the problem vastly more dif-

ficult so far as service control is concerned, and the increase

in weight and speeds are such as would require at least twice

the distance in which to stop modern high-speed passenger

trains, if the old type of brake had to be used.

It is difficult for one who has not given the subject care-

ful thought to realize the great changes in railroad equip-

ment and operative requirements which have taken place since

the introduction of the air brake. For example, in one of

the earliest brake trials in the history of continuous brake,

made on the Midland Railroad near Newark, England, in

1875, a stop was made from 53 miles per hour (the highest

that could be obtained) in 18 seconds. This corresponds to

15.5 foot-tons of work per brake shoe per second. To stop a

modern train of heavy Pullman cars from a speed of. say, 75

miles per hour (which can be obtained under favorable con-

ditions) in the same time, namely, 18 seconds, would require

about 4\i times as much work per brake shoe per second as in

the case of the Midland Railway train. The tremendous sig-

nificance of this increase in power demanded is but one

aspect of the question and is mentioned simply to indicate the

nature of the problem which must be solved.

As the capacity of a chain cannot exceed the strength of

its weakest link, so the progress of transportation depends

absolutely upon our ability to control the medium of inter-

change.

After a brief historical review of early forms of brakes, the

paper discussed, in order, the steam brake of 1833, patented

by Stephenson for use on his original steam locomotive, and

the growth of the idea of continuous brakes which became

prominent as more cars were drawn in trains. This led to the

invention of the first form of air brake—the straight air brake

—by Mr. George Westinghouse, in 1869. The early trials of

this brake soon demonstrated the adaptability and efficiency of

compressed air as a medium for transmitting and controlling

the force to be used tor retarding or stopping the motion of

railroad vehicles through the medium of blocks or shoes rub-

bing on the periphery of the wheels.

The necessity for greater protective features as well as for

meeting more severe traffic demands, led to the substitution

of the plain automatic brake for the straight air brake, and

with the introduction of the automatic feature the brake

equipment may be said to have entered upon the course which

it has followed consistently up to the present.
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With the advent of longer trains, especially in freight ser-

vice, and as a result of the important and well-known tests

made by the Master Car Builders' Association on the Chicago,

Burlington & Quincy R. R. in 1SS6 and 1SS7, the quick-action

feature was added to the plain automatic brake for the pur-

pose of hastening the application of the bralces throughout

the train in case of an emergency application being made.

The introduction of this quick-action feature solved for the

time being the problem of obtaining a practicable and effec-

tive pneumatic brake by means of which trains of maximum
length (fifty cars in those days) could be handled without

damage to equipment or lading. This achievement was note-

worthy from the fact that the official report of the Master

Car Builders' committee in charge of the brake tests referred

to, expressed serious doubt as to the possibility of accomplish-

ing the desired and necessary results without the aid of elec-

trically controlled pneumatic brakes.

The necessity for maintaining safe and efficient operation

of passenger trains of rapidly increasing weights and at high

speeds, led to the addition of the high-speed reducing valve

and the increase from 70 pounds per square inch to 110

pounds per square inch in the brake pipe pressure, which

changed the quick-action brake into what was known as the

high-speed brake equipment. This, for many years, remained

standard in passenger service.

With the high-speed brake the practical limit of improve-

ment along the lines previously laid down was believed to

have been reached, but now conditions requiring greater safety

and protective features began to develop about 1903 and 1904

with a rapidity which made it evident that a turning point

had been reached. A review of the conditions then existing

and to be anticipated in the near future, together with numer-

ous experiments under the most severe service conditions led

to the addition of new features to the existing brake equip-

ment, some of which would have been inherently impossible

if the design were carried on along the lines previously fol-

lowed.

In the case of the passenger brake, the improvements and

novel features were in the direction of obtaining:

1. Maximum stopping power.

2. Uniformity of braking power on all vehicles.

3. Maintenance of brake cylinder pressure, notwithstanding
leakage.

4. Insurance of proper margin between the power of ser-

vice and emergency applications.

5. Promptness and certainty of brake application for ser-

vice stops.

6. Protection against depletion due to careless or pro-

longed manipulation of the brakes.

7. Graduated release feature to provide for smooth and
accurate stops being made.

8. Automatic emergency application on depletion of brake
pipe pressure.

9. Maximum emergency braking power available at any
time.

A graphic comparison of the effectiveness of the high-speed

brake and the improved passenger equipment is afforded by

a comparison of the emergency stops possible with the two

equipments. From 60 miles per hour a modern 590-ton train

can be stopped in 1100 feet with the improved equipment, or

.57-5 feet less than the same train will run if the high speed

brake is used. Moreover, the train, if equipped with the high-

speed brake, will reach the 1100-foot stake 6 seconds sooner

than the train having the improved brake and will pass this

stake at a speed of 38 miles per hour, having then the equiva-

lent of 40 per cent of its original kinetic energy at 60 miles

per hour. At the time when the train with the improved

equipment stopped at the 1100-foot stake, the train with the

high-speed brake equipment was 27.5 feet further on and still

running at a speed of 28 miles per hour which corresponds to

a kinetic energy 22 per cent of the original amount when the

train was running at 60 miles per hour.

The improvements incorporated in the freight brake equip-

ment have been in the direction of insuring greater certainty

and safety in the handling of long trains and heavy loads.

This has been accomplished by providing for:

1. Ability to apply and release the brakes without fear of

shocks on the longest trains.

2. Effective and uniform braking power obtained for com-
paratively light reductions.

3. Uniform release of the brakes on the train as a whole,
thus avoiding shocks due to the brakes on the forward end
of the train releasing while those at the rear still remain ap-
plied.

4. Uniform recharge feature largely increasing the factors
of safety and effectiveness.

5. Economy in air consumption resulting from effective and
uniform braking effort being obtained on each vehicle in the
train for a comparatively light reduction.

6. Improved type of freight triple valve designed to work
in harmony with the older valves, insuring a largely in-

creased efficiency of the brake with new and old style valves,
mixed in the same train.

7. One form of equipment is especially designed to give
an increased braking power in proportion to the load carried
and proportionate increase in the ability to handle trains of
loaded cars, especially in freight service.

The improved features of the locomotive brake are not only

complementary to those already mentioned in the case of the

passenger and freight car equipments, but include certain

operative features, long recognized as desirable but remain-

ing impracticable until the establishment of a new basis of

design permitted the including of all that previous experi-

ence had shown to be desirable in a compact and mechanically

satisfactory combination of parts. These features include:

1. Either entirely independent or simultaneous operation
of the train and locomotive brakes as may be desired, adding
greatly to the convenience and flexibility of handling long
trains, especially on grades, in switching, etc.

2. Predetermined and maintained brake cylinder pressure
irrespective of leakage, number of brake cylinders, or varia-

tions in brake-piston travel.

3. Predetermined and desired increase in emergency-brake
cylinder pressure over the maximum obtainable in service.

4. Automatic protective feature insuring against the loss

of the brake through careless manipulation.

The result of this has been that during the last five or six

years, complete and distinct types of brake apparatus have

been evolved especially adapted for most efficiently meeting

the peculiar conditions presented by modern locomotive pas-

senger and freight service, respectively. With the incorpora-

tion of these new features, it may be fairly said that the air

brake has entered upon a new era of its history as distinct

from that which preceded, covering the progress of the art

from the development of the plain automatic brake to the

high-speed brake, as that era was distinct from those of the

straight air brake and of the hand brake which marked the

early history of the art.
* * *

LIGHT ALLOYS FOR AIRSHIP CONSTRUCTION
The advent of the airship as a practical means of locomo-

tion has led to considerable competition among the manufac-

turers of light metals suitable for use in airship construction.

At one time, the best metal in Germany was that known as

"chromium," manufactured by the firm of Berg; but this

material is being superseded by newer metals. Last year

several new light metal alloys were judged for adaptability to

airship construction at the aeronautic exhibition, Frankfort,

Germany, the metal that received third prize, appearing lately

to be the favorite. The first-prize metal was that called

"electron," which contains upward of 90 per cent magnesium:

but from its inability to stand sea water, and its dubious

atmospheric resistivity, it has made but little progress on the

market, although it has an ultimate strength of 50,000 pounds

per square inch, and a specific gravity of 1.8. The second-

prize metal, likewise a magnesium product, has dropped from

the field. The before-mentioned third-prize metal, called

"duralumin," shows every indication of becoming the favorite

material of construction for airships, and has received favor

from Count Zeppelin, and the British admiralty, both of whom
have placed orders for the material. It has also been adopted

by Jlessrs. Vickers' Sons and Maxim, in England, w-ho have

the British rights to its manufacture. The ultimate strength

is 85,000, with a specific gravity of 2.8; this is much less than

the specific gravity of brass, which it is rapidly superseding

for such other purposes as cartridge cases, etc. It is sufficient-

ly immune to the corrosive action of sea water to make its

use at sea practicable, as experiments have shown.
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WHAT IS A MACHINE TOOL?
By T. S. BENTLEY*

The question as to what is and what is not a "machine

tool" has been exciting no little discussion of late, and the

controversy has shown how widely opinions differ as to what

machines may be properly so described and what should be

put in some other category. The matter is of more than

merely academic interest, as the term is of such importance

and so constantly employed that a clear and well-recognized

definition is certainly desirable. Accordingly many suggested

definitions have been put forward and many diverse views

expressed with regard to the question at issue.

Mere opinions on such a subject, if given without intelligible

reasons to support them, are usually of little real interest or

value. They are likely to be the unconsidered expression of

casual preference, resulting rather from association or preju-

dice than from reasoned thought; while the process by which

the significance of a word is fixed is not accidental nor hap-

hazard as are the circumstances which control hastily formed

conclusions.

Change there must be in any but a dead language, and

nouns are especially subject to it. Verbs are perhaps least

affected; the older ones refer to concepts that do not change,

and for activities that are new fresh verbs are usually coined.

Various writers—notably Herbert Spencer—have pointed out

that there is a constant and inevitable evolution which tends

first to generalize the meaning of a word, r-nd later to restrict

it within closer and more ("efinite limits. Nouns, being sym-

bols for ideas or objects, must of necessity be preceded by the

things which they represent. As fresh varieties appear they

have to be referred to by means of the nearest names which

are current at the time; and the connotation of these words

is thereby expanded. In this way the names soon lose their

clear-cut significance and assume a general sense more or less

vague, indeterminate and tending to ambiguity. This con-

dition, being unsatisfactory, occasions a natural effort to

remedy the defect by the use of qualifying phrases and the

coining of new words. These actions are at first spontaneous

and instinctive on the part of individuals; but after a time

the more discriminating among those chiefly concerned com-

mence by conscious and systematic selection to specialize the

various terms and restrict each to a more or less definite

sphere. The discussion concerning the most fit use of the

term "machine tool" is an instance of this particular stage

of the process.

Through the action described above, it comes about that

words have commonly a genersl and also a special significa-

tion—of which the latter tends ultimately to predominate.

This natural sequence explains much that is puzzling in the

use and changing meanings of words. It also provides a

logical basis for the attitude which we all as individuals are

bound to assume in relation to this mental currency.

"Usage" is the final court of appeal in matters of speech, and

to its formation all of us contribute in some slight measure.

Authorities cannot coerce it; all they can do is to suggest,

endorse and finally record the decision unconsciously ex-

pressed in the every-day talk of those who speak the language.

One or two examples will render my meaning clear and

serve to illustrate the connection between the general rule and

the particular instance which we specially set out to consider.

Take the word "engine"; this originally signified any ma-

chine, practically without exception. Our modern phrase

"engines of destruction" as applied to artillery suggests its

association with the ballista and catapuUa which among the

Romans were what cannon are with us. The same broad

sense is also preserved in the terms "dividing engine," "rose

engine," "engine- turning," etc. The word engine is now prac-

tically restricted to certain classes of prime movers which are

further differentiated by characteristic prefixes such as

"steam," "gas," "oil," "internal-combustion," etc. It is also

noteworthy that later forms of prime movers have been desig-

nated by other and more distinctive names such as "motor"

and "turbine." In the same way the allied word "engineer"

* Address : 113 Castleton Road, Iltord. Essex, England.

soon became so indefinite that some qualifying term is now
coupled to it almost as a matter of course. The natural

tendency towards ultimate specialization is exemplified, how-

ever, in the characteristic use of this word in American rail-

way practice as the equivalent of the English word "driver"

—the man in charge of a locomotive.

The word "engine" in its broad sense has been almost en-

tirely superseded by "machine," which is now employed in

such a multitude of connections that it must perforce be

qualified by some descriptive word—often a participial ad-

jective. Thus it comes about that in common speech we are

likely to regard the primary word as redundant, and to

shorten the combination by coining a new noun from the de-

scriptive prefix. Hence we speak of planers, shapers, loco-

motives, etc.

The word "machine" itself has become so far specialized

that, in place of meaning any mechanical aid, it now conveys

the idea of a more or less complex piece of mechanism de-

signed to transmit, transform or apply power in order to

achieve some desired result. In like manner the word "tool"

has run through a whole scale of meanings and, in a broad

sense, is still applied alike to the simplest hand instrument

and to some of the most complex machines which equip the

modern engineering work-shop.

In general, however, the word "tool" signifies a small appli-

ance for the performance of almost any simple operation. A
large number of tools are intended for cutting, but this is not

necessarily the case. A hammer is a tool for striking; a file

for smoothing; a bookbinder's "tool" serves to impress pat-

terns on leather, while a painter's "sash-tool" is a special

brush for painting window frames; but though tools, or me-

chanical aids, are employed by everyone more or less they are

not always known by that name, and it is interesting to note

how they have become grouped by common usage under dis-

tinctive titles. Thus in the work-shop they are tools, in sur-

gery and drafting-room, instntments; in the gymnasium, ap-

paratus; in the kitchen, utensils; and on the farm, imple-

ments;—yet the word "tool" in its broad sense, covers them
all. A similar process of differentiation is now taking place

in connection with appliances of a more complex nature.

There have been many definitions suggested with a view to

restricting the applicability of the term "machine tool," and

on comparing them we discover that they not only differ in

phrase but differ still more in the ideas which underlie them.

In fact there is no unanimity as to the fundamental condi-

tions which justify the use of the name. Some lay stress on

certain characteristics of the machine itself, others on the

kind of work which can be done on it; but most base their

classification on the kind of work the machine does actually

perform (as distinct from its potential capabilities), and

many make the classification dependent on the purpose for

which the work is produced. Who could expect agreement

from ideas so radically conflicting!

Tben again, we must not forget that there are circumstances

in connection w-ith the term "machine tool" which tend to

render its definition peculiarly diflScult by importing into the

matter certain considerations other than that of mere philo-

logical fitness.

1. There is a vague feeling in many quarters that the

name "machine tool" implies a status appreciably superior

to that of the class dubbed "machinery." This idea is doubt-

less a relic of the time when machines were built singly, and
those intended for the use of the builder or some other skilled

mechanic were naturally more carefully made than such as

were destined for those w^ho were less critical or whose re-

quirements were less exacting. Under present conditions of

manufacture and use there is no longer the pronounced dis-

tinction.

2. The machine tool builders' associations are further em-

barrassed by the fact that their adoption of a restricted defini-

tion might, by implication, challenge the technical eligibility

of some of their old and valued members for membership of

their body. It is as though the modern definition of what
constitutes a surgeon had been suggested for official adoption

by the old guild of "barber-chirurgeons" in the days when the

barber's pole still had a sanguinary significance and before

the "tonsorial artists" had started societies of their own. The
latter would naturally and inevitably have opposed any such

strict definition because it would make them appear out of
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place where they had long been comfortably settled and de-

sired to remain. Such a distinction between those w ho plied

the scissors and those who wielded the lancet would not only
have seemed invidious in what had hitherto been the rtanniun
name of both, but would also have been difficult of application
as many of the members practised both professions and were
equally adept at both.

Now for months past thought has been given by many to

this question of a suitable definition for "machine tools," yet

no satisfactory conclusion has been reached because each

suggested formula, when carefully analysed, has proved hope-

lessly defective. Let us consider some typical examples and

try to discover wherein they fall.

A. "A miiihinc tool is a machine used in the hiiilrling of
other machines." This has the merit of brevity, but is at

once too wide and too narrow. It w-ould let in the crane or
lifting jack while shutting out half the equipment of the tool-

room!

B. "A 7naitiinc tool is any hand- or power-driven mechan-
ism consisting of several parts, some of which move to per-

form, any process or operation in making tools, machines,
structures and the parts thereof, from metal and other alloys
and which is not tiffed in nor based upon other mi(]}anisni.s

to make it operative." Wliile this is studiedly comprehensive
it is too long for popular adoption and does not appear to do
what is intended after all. The steam or self-contained pneu-
matic power-hammer would certainly come within its scope,

but most of the portable machine tools which form so useful

a feature in many modern shops would seem to be ruled out.

C. "A machine tool ]s any hand- or power-driven unitary
mechanism actuating cutters, tools, dies or other forming or

shop implements, to perform any process or operation in mak-
ing tools, machines, structures or any part thereof from metal,

in distinction from one for producing a special or specific ar-

ticle." This is still too long for convenient use even if it

adequately met every other requirement. It is not free from
ambiguity, and might to taken to shut out the automatic screw
machine though probably not so intended. It will be noted
that this last definition lays stress on a characteristic which
neither of the others referred to; and therein, to my mind,
its principal value lies.

It is generally recognized that no satisfactory definition can

be based on features of design or construction because the im-

mense variety of machines to be covered makes any such at-

tempt either hopelessly inadequate or too unwieldy for use.

Besides, as new developments are constantly taking place, any

such definition would speedily become obsolete. For this rea-

son also, any attempt to solve the question by compiling lists

of what should or should not be styled "machine tools" is

foredoomed to failure.

Definitions making the particular work on which the ma-

chine is engaged the deciding factor will not stand analysis;

neither w'ill those which regard the ultimate use to which such

product is to be put as the crucial point. These schemes in-

volve such anomalies as that two similar machines working

side by side might have to be classified differently, and if for

any reason the distribution of work should chance to be re-

versed, then the classification would need to eb altered! Any
such plan is manifestly absurd; a definition must be based on

something less accidental and liable to change. It must rest

not on a detail but on a prinr iple.

Another idea seems more hopeful, and I will illustrate it by

analogy. Suppose three men, A B and C are employed in the

same shop. It may happen that we find A and B doing pre-

cisely similar work but that B stands higher than A on the

pay-roll. B is more highly valued because he can do other

work also—he is a "good all-round man"—while A is at a loss

except on his usual job. But C may be rated equal with B
although he does not profess to be an all-round man, and in

fact always keeps on one class of work. He is valued as a

specialist in his line. This seems to me a fair illustration of

the principle on which our classification must be based. A
may stand for the ordinary machine of no particular class; B
for the "machine tool"; and C for the special machine, the

two latter being equally valued for opposite reasons, as repre-

senting range of capacity on the one hand and concentration

on the other. Thus the single-purpose machine is not neces-

sarily inferior to one of greater adaptability—each must be

judged on its merits.

One of the few points on which all suggested definitions

appear to agree is that wood-working machines should be

barred out. This seems to be either expressed or implied in

every formula. Why are they excluded? A carpenter's mor-

tise chisel, for example, is undoubtedly a tool. A mortising
machine employs a similar tool or performs the same kind of
work. Why then may it not be styled a "machine tool"?

This distinction is a matter of some interest. Is it also a mat-
ter of principle—of widespread prejudice—or is it nierelj-

a coincidence?

Personally I believe it is neither, but that it is due primar-
ily to convenience. Wood-working machines are so special-

ized that each is most conveniently referred to by its own
particular name; so this is done naturally and as a matter of

course. The general term is dropped not so much "on prin-

ciple" as because it serves no useful purpose. It is just the
same with the men in the shop. Suppose I needed more help
in the press tool department I should not advertise for "a
man," although I should expect to get one; nor for a "me-
chanic," as that may mean almost anything; even the word
"toolmaker" would be too vague. The description "press-
tool-maker" gives all nece.ssary information at once and does
not deny, hut includes all the other terms. Therefore, they
would not need to be employed in this connection.

This brings me to my final point, viz.: that the disagree-
ment as to a definition Is really inherent in the way the ques
tion is put. 1 would restate it as follows: "117/ ir;; machines
should be called 'machine tools,' and tvhich should be more
definitely named:'" In this w-ay the problem is changed from
the negative to the positive; and, put into quite a different
perspective. This method avoids ail cause of embarrassment
or offence, harmonizes with the natural process of evolu
tion, and thus has every chance of resulting in an amicable
and permanent agreement.

If space would permit, it would be extremely interesting to

trace this same natural process in the evolution of all our
standard machine tools. Although now so dissimilar in char-
acter and function, they are in fact all sprung from that ma-
chine tool par excellence me lathe, each function of which
has been separately developed and specialized until in some
cases all apparent relationship has been lost. The names
have kept pace with the development and many of those in-

dicating the descent, being no longer necessary, have dropped
quietly out of use in favor of more special terms. But even
a special title may become a misnomer—as in the case of the
automatic screw machine—and call for revision. The ma-
chine referred to was designed for a specific purpose and
designated accordingly, but its capabilities have been so
greatly extended that it has really reverted to the class of

general machine tools though still retaining its special name.
That these principles are of general application may be il-

lustrated from quite another field. Any army officer is com-
monly referred to by his distinctive rank. This does not in

any sense deny that he is a soldier—quite the opposite—but
the usual practice is so well understood that the more in-

definite term (except when used in an obviously general sense)
is left almost entirely to the "rank and file." The army also

furnishes examples of special terms which have now become
general or at least divorced from their original and literal

significance; for instances take fusileer, grenadier, etc.

These considerations force me to the conclusions:

a. That wherever a machine is so modified as to he re-
stricted to one kind of work, it should be described by a name
which makes this clear, in preference to an indefinite one.

h. That machine tool builders should agree together as to
the general adoption of such special names and their employ-
mejit in all printed matter, advertisements, etc.

c. That this course would aid the natural solution of the
problem by setting up an influential usage ivhich would stand
every chance of being generally followed.

Similar concerted action might with advantage be taken to

establish a well-defined use of certain important words at

present very loosely employed—as for instance, "automatic,"

"universal," etc., which are at present decidedly ambiguous.

If the machine tool builders' associations would take this

matter up in earnest, they would be doing signal service for

the benefit of all English-speaking peoples; tor the highest

stages of any nation's progress depend on and are limited by
the scope and clearness of the language spoken. Those, there-

fore, who count their mother tongue a priceless heritage, and
strive to guard it as a sacred trust, not only serve their gene-

ration well, but win the thanks of others yet to come.
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INTERESTING TOOLS AND METHODS OF
CINCINNATI SHOPS*—

6

THE AMERICAN TOOL WORKS CO.

By ETHAN VIALLt

The American Tool Works Co., of Cincinnati, manufac-

tures a greater variety of macliine tools than any other firm

in that city, its line comprising lathes, planers, shapers and
radial drills; in addition, it manufactures all the counter-

shafts used in connection with its output. The shop prac-

tice of the different departments devoted to the various lines

is equal in every respect to that of the single-specialty shops.

All shafts or other cylindrical parts requiring smoothness and
accuracy are ground and, if necessary, lapped. High-speed

pulleys and flywheels for motor-driven planers or other pur-

poses are given a standing balance and then a running bal-

ance on a Defiance balancing machine, which is one of the

few balancing machines of this type the writer has seen out-

side of automobile factories. The heating and power boilers

are fired with natural gas which is cleaner, cheaper and causes

Pig. 1. Natural Gaa Burners Fitted to Coal-bumingr Furnaces

less trouble than coal, besides doing away with the smoke
nuisance that is such a factor in some cases. A view of one

corner of the boiler room, showing the method of applying

gas burners to boilers that were originally coal-fired, may be

seen in Fig. 1.

Robbing Teeth in Radial Arms
Probably as interesting to a mechanic as anything in the

shop, is the way the worm-gear teeth are hobbed out on the

universal arms of large radial drills. The large end of the

radial arm is first turned to the right diameter, the end fin-

ished and the center hole bored, after which it is bolted down
and the worm-gear teeth hobbed as shown in Fig. 2. In Fig.

Fig. 2. Complete Machine for Hobbing Worm Gears on Radial Amis

3 the mechanism is shown more in detail. A is the table of

the machine (driven by means of the worm and worm-gear B

* For previous installments of the series on Cincinnati shops, see
Bradford Machine Tool Co., November, 1910, engineering edition. Cin-
cinnati Shaper Co., .Tiily 1010. G. .\. Gray Co., February, 1910. en-
gineering edition, Lodge & Shipley Machine Tool Co.. December, 1909,
and R. K. lA^BIond Machine Tool Co.. November, 1909.

t Associate Editor of Machinery.

and C ) to which the arm is clamped by the bolt D which runs
through the center and Is held by a nut underneath. The hob
E and its arbor run in boxes on the carriage F. which is fed

in or out by a handwheel, the shaft G being splined and
keyed to the gear //. so as to allow the shaft to slide in or out

as the carriage is moved. Power is supplied by a 2-horse-

Fig. 3. View of Working Parts of w.iiiii t'^-iir Hohl^uit: Mrtchlne

power Westinghouse motor through a belt and gearing as

shown in Fig. 2.

Planing the Saddle Slides

The saddle slides for the universal head are finished after

the arm and girdle have been fitted together, as shown in

Fig. 4, by inserting a mandrel A. into the girdle B. and then

mounting it on two V-topped angle-plates like C. The arm is

then leveled and lined up from the bored hole in the center,

and clamped securely. It is then ready for planing.

Machining Cone Pulleys

Cone pulleys of several sizes and types are first caught by

the large end in a three-jaw chuck and the small end is bored

Fig 4. Method of Mounting Radial Arms on Planer to plane Saddle Slides

and faced. After this operation they are put on a mandrel,

with a nut on the outer end which clamps the pulley like a

bolt, and all the steps are roughed off at once, including the

faces, with a gang of tools, as shown at A, B, C, and D, Fig. 5.

Tool E in the full-swing rest, is used to face the large end.

The crowning is a separate operation and is done by using

a former made of a flat piece of steel of the required width,

the cutting edge of which is slightly concave; this forms

each step separately, the tool being held in a special tool-

block on the cross-slide. In order to make them balance

properly and run smoothly, lathe cones and others without

internal spider bracing or webs, are bored out inside on a

big turret lathe, the tools for which are shown in Fig. 6. A
is the chuck which is fastened to the lathe faceplate and into

which the cone pulley is placed, large end out. and clamped

by the two screws B. one on each side of the chucK. D is the

boring tool used: this is held in the turret, and is steadied

while cutting not only by the opposing blades but also by the

pilot E. which fits a guide bushing in the lathe spindle. While

different cone pulleys are shown in Figs. 5 and 6, the method

of machining is essentially the same for both types.
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Cutting Internal Gear Teeth in Lathe Faceplates

An "American" planer has been fitted up to cut internal

gear teeth in the simplest and most ingenious way imaginable

as shown in Figs. 7 and S, and the parlicular job for which

it is intended is to cut the internal teeth on large lathe face-

plates. The two sizes of faceplates that are machined with

the device shown in the engraving are 30 and 36 inches in

diameter, S6 and 102 teeth, though other sizes may be cut by

substituting different index plates. Pig. 7 shows a faceplate

Pig. Mandrel and Tools used li turnin^a: Cone Pulleys

in the cutting position, and it will be observed that except

when Deing indexed the gear does not move, the necessary

feeding being done from the tool carriage A, mounted on the

platen of the planer, . the cutting tool B, being held in a

clapper-box C which is fed down by turning the ball-crank D
by hand. The proper depth to feed the cutting tool Is gaged

by the templet E. which is set into the slot in the bed directly

under the tool, but no other stop than the regular reversing

mechanism of the planer Is needed to gage the tool-travel.

Fig. 6. Chuck and Borinp-tool used for Machining the Inside of
Cone Pulleys

Fig. S is merely a rear view showing the position of the in-

dexing dial, but Fig. 9 shows the fixture removed from the

planer housings and gives a good idea of its construction.

From the foregoing engravings it will be seen that in order

to apply this device, the regular cross-rail must be removed

from the planer and these fixtures clamped to the housings in

place of it. In the following description of the parts shown
in Fig. 9 the letters indicate the same parts as in Fig. 7. F
and G are latch-pin levers for operating the pins that engage

the holes in the index plate H, the lever not in use being

blocked up to prevent the wrong row of holes being used; /

is a shaft on which is mounted a worm meshing into the

worm-gear on the shaft carrying the index plate and internal

gear to be cut, so that when the latch pin is out of the hole

in the index plate, the parts may be rotated enough to bring

the next index hole in line with the pin by turning the hand

crank on the end of the shaft carrying the worm. ^7 is a

special cross-brace used to steady the gear while under a cut,

a caiistan screw K supporting a point on the faceplate di-

rectly back of the nose of the cutting too'.

Scraping: and Fitting Stands

Two very simple and convenient scraping and fitting stands

used in the lathe carriage section are shown in Fig. 10. The

k^ver-wrench used to operate the lock-nut on the tilting-axii-

clamp may be removed for convenience when working, but it

cannot be carried away and lost, as it is fastened to tht

stand by a small chain, which is an idea that might be fol-

lowed with profit for many purposes by shops In general

Another style of stand, or rather table, is shown :n I-'ig. 11,

which is not only convenient for fitting work of various kinds

but is also very handy for various special small machine jobs

or repair work which can best be done by using angle-plates

and air or electric drills, and a table of this kind should be of

considerable value to a jobbing shop.

Graduating- Drill Spindle Sleeves

Sleeves tor drill spindles are graduated between the centers

of a special machine shown in Pig. 12. In tnis engraving A
is the sleeve, which has been slipped over a mandrel; B is the

graduating tool and holder; C is the handwheel on the end

of the cross-slide screw of the carriage, and D is the lever

which operates the entire mechanism. Suppose, for instance.

Fig. 7. Planer Fitted for Planing out Internal Gears

that a sleeve Is being graduated: Tbe tool carriage is set at

the right end of the sleeve and feeds to the left, and by push-

ing down on lever D the connecting-rod E Is pulled up, making

the lead-screw that actuates the tool carriage rotate to the

left, causing the carriage to move to the left an amount equal

to the distance between the graduations for which the ma-

chine is set, the screw being right-nanu as usual. As lever

D is raised, the part F comes in contact with pin G w^hich

causes H to rise and rotate the spindle and sleeve sufficiently

Fig 8. Rear View oi Gear Planer showing Index Dial

to give the required length of graduation; this length is de-

termined by the depth of the slots in the cam-wheel / which

is rotated on the downward stroke by the dog /. The lever

K is used merely to assist in the working of the spindle and

sleeve and is manipulated by the left hand while the right

operates the other lever.

Fig. 13 shows a gear testing machine, which, in a general

way, is of the usual design but which was made in the shop.
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Pig. 9. Gear Indexing MecliaDism Removed from Planer to
show Details

Fig. lO. Scraping and Fitting Stands used to hold Work in
Erecting Department

Fig, 11. Adjustable Fitting and "Work-table for

All-around Use
Fig 12. Special Machine used for Graduating Drill

Spindle Sleeves

Fig. 13. Gear-testing Machine wrtth Extra Large
Graduated Dial

Fig. 14. Cou-^ 1 uLlti LaLliL IKtLd and Chuck
used for Reaming

Fig. 15. Geared Lathe Head used in Same "Way
as in Fig. 14

Fig. 16, Special Polishing Machine and Charging Roll

for Polishing Flat U''ork
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A feature of the machine is the large graduated dial .1 ou the

adjusting screw, which was cut from a precision master

screw.
Reaming' Heads

A rather novel use is made in this shop of lathe heads as

reaming machines for reaming out hushings and other small

Fig- 17. Mpchine used to thoroughly mis the Filler made i

parts. Fig. 14 shows a cone head with a three jaw universal

chuck, mounted on a stand. A reamer A is secured in the

chuck and a bushing B held by a hand wrench C, is shown on

the end of the reamer. Fig. 15 shows a geared head used for

similar work.

A Machine for Polishing- Flat Work

Flat work of various kinds is polished on the machine

shown in Fig. 16. The polishing disk .-1, of a special composi-

Fig- 19. Gang of Jigs used to hold Taper Gibs while Planing

tion charged with emery, is four feet in diameter, and the

cross pieces B are intended to steady the work being polished.

The charging roll C held by the swinging hinge D, is "hooked

Fig. 21. Partial View of Grinding Room showing Different Types
of Grinders in Use

up" onto the bracket E when not in actual use. For all-

around use this machine is one of the best that the writer has

seen.

Making Filler

So much trouble was experienced by this company in obtain-

ing a filler that would not check or flake off that they have

made their own for some time, from a special formula. The

mixer used for stirring the ingredients thoroughly is shown in

Fig. 17. In this engraving the can containing the filler mix-

Fig. 18. Rocking Tank used to hold Acid for Recutting Files

ture is set on the gear A and rotated while the mixing paddles

B rotate in the opposite direction.

Recuttlng Files with Acid

Fig. IS shows a wooden tank used to hold an acid mixture

for recutting old files. This tank is suspended on the shafts

A and B and is rocked back and forth by means of the capstan

C. The water faucet D may be swung out of the way when

rocking or emptying the tank. A large tank E retains all

Fig. 20. Swinging Emery Wheels used for Dressing Rough Castings

acid slopping over or being emptied from the smaller one.

Taper gibs are placed in special jigs and planed in gangs

as shown in Fig. 19. Fig. 20 shows two s.vinging grinders

Fig. 22. One Corner of Radial Drill Erecting Floor showing
Partially Assembled Machines

used for smoothing up rough castings.

As intimated at the beginning of this article, grinding plays

a very important part in the manufacturing processes, and
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the grinding room is one of the most complete in the "West.

A partial view of this room is shown in Fig. 21 and Fig. 22

shows one corner of the radial-drill erecting floor. More com-
prehensive views of these rooms could not be shown because
the large amount of work on the floor interfered with the plac-

ing of the camera.

AN IMPROVEMENT ON THE MANNHEIM
SLIDE RULE

By DESIGNER

Herewith is an addition made by the writer to a Mann-
heim slide rule, which greatly extends its field of usefulness.

Anyone taking the trouble to make this addition to his slide

rule, provided it is of this type, will be well repaid, and will

find it to be a valuable asset.

The improvement consists of a reversed scale placed on the

slide beneath what is usually designated as the B scale and
divided exactly as the A and B scale; but, instead of com-
mencing at the left and increasing numerically to the right,

it commences at the center index and increases numerically

to the left, making a scale reciprocal with B. This gradua-

tion may be accurately performed in the following manner:
Invert the slide in the rule so that scale C is In contact with

scale A and, having the Index lines in perfect alignment, mark

m
2

HMtt

3 1

,1

fi m

a J 5 «

Mn.hhuTU. .V.Y

Additional Graduations on Manubeim SMde Rule

on the slide between scales B and C, using the divisions on

scale A as a guide.

For a marking instrument use either a very sharply pointed

needle or a knife, making use of a small toolmaker's try

square placed along the upper edge of the rule to accurately

position the lines on the new scale, which may be desig-

nated i?i.

The best method of making divisions, owing to the space

being limited, is to make short straight lines for the main
divisions and three, two and one prick marks for the sub-

divisions. After the markings have been made, take red ink

and fill in each line and sub-division.

When the ink is dry use a damp, cleaning eraser to remove
the surplus ink. The lines and points scratched in the cel-

luloid facing will then stand out very clearly. If this method
of division is used, the new scale may be marked as accu-

rately as the original graduations.

After completing the marking, restore the slide to its nor-

mal position, and the rule is then ready for use. Besides

having all the advantages of the duplex and the multiplex

rules it has several exclusive ones; some of these are given

herewith:

Multiplication of three numbers at one setting thus: Set

the first number on B^ to the second number on A; above the

third number on B, read the product on A.

Multiplication of five numbers at two settings thus: Set

first number on B, to second number on A ; above third num-
ber on B set glass runner; set fourth number on B to glass

runner; and above fifth number on B, read the product on
A.

Division of one number by two numbers at one setting:

Set one divisor on B to dividend on A; above the other di-

visor on i}„ read quotient on scale A.

Reciprocals are read directly; the reciprocal of a number
on B will be found directly below on B,. and vice versa.

In addition to these, there are many other settings that

reduce the number of operations necessary on the ordinary

Mannheim rule. These can be developed by the operator as

necessity demands, as the range of this new scale is quite

extensive.

LIMITATIONS IN DESIGN OF THE WtJST
HERRINGBONE GEAR

By PERCY C. DAY"

The article on the limitations in design of the Wiist her-

ringbone gear by "Charles Augustus," published in the De-

cember issue of MAcnixEEY is rather misleading. In the first

place, the Wiist gears have not been brought out very recently,

but have been extensively used in Europe, particularly in

Great Britain, for the past six years.

It is true that these gears may be cut just as accurately

on an ordinary bobbing machine as on the special double bob-

bing machine developed by Mr. Wiist. "if the proper form of

cutter is provided and the proper indexing mechanism used."

Those who are familiar with the production of these gears will

appreciate the significance of the reservation. That Wiist

gears can be just as accurately cut on an ordinary milling

machine or spiral gear-cutter is incorrect. Helical gears cut

by such methods, which necessitates the use of formed cut-

ters, cannot be compared with Wiist gears generated by hobs.

The spiral angle of Wiist gears is not necessarily 23 de-

grees, although this has been adopted as a standard, as it

makes a very satisfactory compromise between ideal running

and the best manufacturing conditions. As a matter of fact,

gears have been cut with a spii-al

angle of 30 degrees which cleared

satisfactorily at the center.

In figuring out clearances,

"Charles Augustus" seems to have

omitted to allow for the fact that

Wiist gears are usually cut with

short addenaum. There are many
disadvantages in the adoption of a

large spiral angle. It is perfectly

true that the wear on the teeth for

a given load is considerably great-

er with a spiral angle of 45 degrees than with 23 degrees. It

is also true that the normal component of tooth pressure is

greater and the normal tooth section is less with the higher

angle. It is obvious that some fixed standard of spiral angle

must be adopted by those who manufacture this type of gear,

and the angle of 23 degrees is that which gives the best aver-

age results for the varied uses to which the gears are put.

Wiist gears are used for the heaviest pumping, rolling and

hoisting work as well as for high-power steam turbines where

the pitch line velocity often reaches from 5i.iU0 to 7000 feet

per minute. In nearly all cases where the gears are applied,

it is possible to adapt the face width to suit the running con-

ditions. Even in those cases where the available face width

is narrow and the gears are required to run at high speeds,

it is usually found to be a better solution to decrease the pitch

than to increase the spiral angle. For gears of fixed diam-

eter, load, speed and face width, a decrease of pitch, by dis-

tributing the load over more teeth at one time, will generally

secure quiet operation with less wear and tear than if an at-

tempt is made to meet the conditions by increasing the spiral

angle. Not, by any means, the least advantage of the 23de-

gree angle lies in the fact that it admits the use of hobs which

do not require to be set round but are maoe of the same angle

as the teeth. This method allows the hob axis to be set per-

pendicular to the gear axis, so that the teeth are generated

from the true rack section of the hob.

While there is no particular advantage in the staggered form

of tooth where the number of teeth in gear and pinion lies

within the ordinary limits, it must be borne in mind that

Wiist gears are used for exceptionally high ratios and it often

happens that a pinion of seven or eight teeth is used. In

such cases the staggered form of tooth has a great advantage

in securing the desired continuity of engagement without ex-

cessive face width. It is, of course, quite feasible to cut out

the non-bearing portion in the center, but this only adds to

the expense and it does not avoid the necessity of staggering

the teeth to enable the cutters to clear.

* * *

Gravitation never kept a man from rising in the world.

• Address : The Palk Co., Milwaukee, Wis.
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SOME JIG AND FIXTURE DESIGNS*

EXAMPLES FROM TOOL. DESIGNING DEPARTMENT OF
TAFT-PEIRCB MFG. CO.

By FRANKLIN D. JONESt

The iugenuity displayed in the designs of many of the jigs

and fixtures which may be seen in almost any up-to-date shop,

compares favorably with the skill required in other work

elements which should be considered in connection with this

work have been discussed at length in previous contributions

that have appeared in these columns, this article is intended
to supplement those which have preceded, by the detailed dc

scription of a number of jig and fixture designs that have
proved satisfactory in service and doubtless contain features

that may be applied in a variety of ways by designers en-

gaged on this class of work. The various designs illustrated

pig.i Fig. Matjhinery.S. Y.

Figs, 1 and 'A. Fixtures of the Indexing Type for Milling Small Levers and Control Lever Sectors

which would appear, at first thought, to be of a much higher are used on automobile work and all are the product of

order. The factors which must be considered in the design of the tool-designing department of the Taft-Peirce Manufactur-
an efficient jig or fixture, such as the facilities for inserting, ing Co., Woonsocket, R. I.

clamping, and removing the work, accuracy, strength, lack of Fig. 1 shov.s a fixture that is used for gang milling small
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Fig- 3. Drill Jig for Control Lever Sectors. Fig. 4. Gang Milling Fixture

complication, cost, etc., require not only good judgment, but

also an intimate knowledge of shop methods. As the various

* For additional information on this subject, see the following
articles previously published in M.iCHiXERY : Pertinent Points on Jig
and Fixture Design. August. 1910 : Proper Designing of Milling and
Drilling Fixtures and Jigs, Hay. 1909 ; and the series of articles on
Jigs and Fixtures beginning .\pril. 190S, and ending April, 1909.

t Associate Editor of Machineky.

side-control levers. The work, in this illustration, is indicated

by heavy dot-and-dash lines, the engraving being similar in

this respect to the others accompanying this article. This

fixture is of the indexing type, the work being clamped to a

circular table T which may be rotated. The table is loosened

or held firmly to the base by operating the hand-lever L, and
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it is accurately located in two positions, 180 degrees apart, by
the indexing pin P wliich engages either of tlie two holes in

the table, as shown. The work is clamped by driving a

wedge W which forces down a central block B on each side

of which clamps, free to swivel, are mounted. By having

these clamps free to rotate, the pressure on the ends of the

work is equalized. The form of these clamps and the way
they are attached to the central block, is more clearly shown
in the detailed view to the right. The work is located in

this fixture laterally by the pins o, 6, and longitudinally by

the V's formed in the clamps and supporting blocks. Before

3

3

Macliinerti.X.Y

Fig. 5. Drilling and Reaming Fixture with Toggle Clamping
and Locating Jaws

the clamps are tightened, the two levers to be milled are held

against the pins a and 6 by springs s. The locating V's in

both the clamps and base-blocks are milled out in the center

(see detailed view of clamp) to obtain a firm grip. By re-

ferring to the plan view it will be noted that the ends of the

work vary considerably in width and also that one wide and
one narrow end are machined at a time. The advantage of ar-

ranging the work in this way is, of course, that the opposite

ends will be in the proper relation to the cutters after index-

ing. It should be noted that the bearing between the table

and base is protected from chips and dirt by a guard or flange

which projects % inch below the bearing.

Another fixture of the indexing type that is similar to the

one referred to in the preceding paragraphs, is illustrated in

Fig. 2. This fixture, which is intended for straddle milling

the hubs of control lever sectors, also has a swiveling table

that is located in two positions, ISO degrees apart, by an in-

dexing pin Pi, and it is clamped by the operation of hand
lever L,. The work is accurately located by the pins c and d,

and the V-jaws J and ./„ one of which is movable for clamp-

ing. Hand-screws H bring the work up against the locating

pins before the jaws are tightened. This fixture has a unique

feature in the form of gage O which is used for setting the

gang cutters in the correct relation with the fixture when the

latter is first set up on the machine. The length of this gage

is equal to the width between the finished inner faces of the

work, and it is centrally located. When the fixture is set

laterally so that the gage is in alignment with the two inter-

locking cutters in the center, the bosses on both sides of the

work will be finished to the same height on the first piece

milled. By this method the number of improperly finished

parts is reduced to a minimum, and the time consumed in set-

ting the fixture by the cut-and-try method is eliminated.

Fig. 3 illustrates a jig for drilling the bosses of the sector

shown in the fixture. Fig. 2. It will be noted that V-jaws
are also employed in this jig for clamping; in this case, how-
ever, both jaws are moved in unison by a right- and left-hand

screw, held stationary—as far as longitudinal movement is

concerned—by two thrust collars in the center, and operated

by handwheels at the ends. The object in having both jaws
movable is to locate the casting in a central position re-

gardless of its length, with the advantage that the holes at the

ends will be as nearly central with the bosses as possible. If

one jaw were stationary, obviously a long or short casting

would have the error all on one side, the hole being central

with the boss at one end and out at the other. The work
is located laterally by the finished bosses which fit between
the flanges of the drill bushings.

A milling fixture of the gang type is illustrated in Fig. 4.

This fixture is for holding four reverse tubes, while oil grooves

are being milled. As these tubes have previously been splined,

small pins e are used for locating, as shown in the end view,

so that the oil grooves will be in the same relative positions

in each case. The four tubes are clamped by a similar num-
ber of conical-headed bolts B which are tightened by a cam
(operated by lever L) bearing against a bar D. the bar being

mounted centrally on two connecting links at the ends. This

central bar is of cast steel and spring tempered to give a

certain amount of resiliency, this having been found desirable.

When the work is released by operating lever L. the four

clamp-bolts are forced upward by the springs shown in the

end view. The tubes are located longitudinally by gage G
which is swung up out of the way when "loading" the fixture.

An odd type of drill jig which has proved efficient in service.
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Fig. 6. Drill Jig for Small Lever

is shown in Fig. 5. The work is a clutch lever, the hub of

which is drilled and reamed. This hub is located with refer-

ence to the guide bushing by two jaw's J and J, which also act

as clamps. These jaws, which are pivoted on stud g. are

moved in unison by the double cam lever C which actuates a

sliding block, connected to the jaws by the links shown, thus

forming a toggle which gives considerable clamping power.

The small end of the work is steadied by two pins h, as shown

in the plan view.
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The box type of jig illustrated iu Fig. 6 is for drilling the

two end holes and the clamp-bolt hole in a small reverse

lever. The lower view shows the jig in a position for drilling

the clamp-bolt hole, while the upper view indicates its posi-

tion when drilling the large and small holes in the ends.

so that the pressure of its spherical end against the round
clamping-bolt boss will tend to force the work downward.
All play between the lever L and the stud fc on which it

Machinery, S-Y.

Fig. 7. Drill Jig for Clutoh-shiftlng Yoke

The work is positioned by a stationary V-block B. at one end,

and a V-lever L at the other. This lever is pivoted at fc and
has a iiat spring S at the back which bears against the side

of the jig. After the leaf or cover C—which swivels on pin

P—is thrown back and the work is inserted, it is instantly

located by the spring-actuated lever L. The top leaf is clamped

l-:;J}^>
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Fig. 8. Fixture for Chucking and Reaming 2-inch Hole in Bearing

swivels, is eliminated by tightening the hand-screw R. this

screw being set at an angle of 5 degrees which tends to draw
the lever against the stud, thus holding it rigid.
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Fig. 10 Machinery,!!. Y.

Fig- 9. Jig for Reaming Water Inlet Y Fig. 10. Fixture for Milling Slots in Sixteen ShdiDg-gear Yoke-shaft3

by the eccentric- or cam-lever L^ which rests, when in the An interesting type of drill jig for a clutch-shifting yoke,

closed position, on the adjustable stop-screw a. To insure a is shown in Fig. 7. This jig is also of the box type, and it

good bearing against the stationary V-block, there is a hand- has a cover C that swivels on a pin p and is locked in the

screw A that is placed slightly above the center line as shown, closed position by a cam-lever L. The work, shown in both
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plan and elevation by the dot-and-dash lines, is located by a

plug or arbor A (which passes through a previously finished

hole in the hub) and also by the spherical pins n. which sup-

port the arms on each side. As the width to over the outside

of the small bosses, had to be accurate, the clamping mechan-

ism was designed not only to hold the work, but to prevent

distortion from the strain of drilling. The construction of

the two views. In this case it is necessary to have the hole
1.375 inch from the finished face F. so that the work is lo-

cated by clamping it against a hardened pad or plate P. The
large V-clamp C also gives an accurate setting laterally, while

the vertical position is determined by the pins r. One of the

noteworthy features of this fixture is the arrangement of

the small clamps c; these are supported at the back by pins

jm

\y
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Fig. II. Fixture for Contlnuou

this part of the jig is clearly shown in the plan view, in con-

Junction with the detail section at the left. The finished

bosses of the yoke are a close fit between the accurately-fin-

ished inner faces of the drill bushings, and they are held

rigidly against these bushings by the sleeves s which are

forced outward by the conical-pointed screw shown, bearing

against beveled surfaces on the inner flanges of the sleeves.

3 Rotarj' Milling Operation

which engage slots milled in the clamps on the under side so

that the latter will not swivel out of place while being shifted

back and forth. These small clamps as well as the large ones

are equipped with springs which hold them against the bind-

ing nuts. This fixture is located centrally by a projecting boss

in the base, as shown.

A jig for reaming an end of a water inlet Y is illustrated

r'^^v.^iOi.

LUJ lUJ LUJ LJJ

}l_L:hii'trii,y.Y.

Fig. 12. Fixture for Surfacing Flanges

These clamping sleeves are guided by the yokes Y through
which they pass. The outer ends of the sleeves which bear
against the work, have flanges with conical extensions on the

upper side that force the work downward against the pins n.

The locating arbor A is hardened and ground and it has a

good bearing in a large bushing B which is also hardened and
ground.

The fixture shown in Fig. 8 is for chucking and reaming a
2-inch hole in a bearing, the shape of which is indicated in

of Eight Exhaust Fittings simultaneously

in Fig. 9. This inlet is located by a V-block at the top, and a

conical boss P at the lower end. The clamping is effected by
the leaf L which is tightened by the hand-nut shown. The
design is simple and the work is easily inserted or removed.

It the jig which the average draftsman would design for this

part could also be shown, the reason for the illustration, Fig.

9, would doubtless be more apparent.

In Fig. 10 a fixture is shown which holds sixteen sliding-

gear yoke-shafts while the ends are being slotted. As shown
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by the plan and front elevation, these shafts are located by
strips S and S,, having V's as shown, and they are clamped
by the four blocks B which are operated by hand-screws. Each
of these blocks contains two pieces & which are mounted on
pins inserted in the main block and are free to swivel. This
construction insures a firm bearing on each of the sixteen

shafts, even though some of them vary slightly in diameter.

The fi.xture is loaded by inserting the shafts end-wise at the

top. To prevent the ends of the shafts from catching on the

tops of the lower strips S,. the edges of the V's are beveled as

shown. After the two rows of shafts have been slotted by a

slitting saw operating on each side, they are quickly re-

moved by swinging open the clamping bars C and C, which
allows them to drop out of the fixture. As shown in the end
elevation to the right, these bars are retained in the closed

position by the thumb-latches I, which are held down, nor-

mally, by small spiral springs; small stop-pins s prevent the

latches from swinging below the horizontal position.

After the shafts have been slotted as described in the pre-

ceding paragraph, they are placed in the fixture shown in

Fig. 11, which is for milling the angular slots s shown in de-

tail to the right. The main base B of this fixture has sixteen

vertical slots as shown in the plan view, and each of these

slots contains one of the clamping attachments A. w'hich, in

turn, holds two shafts as indicated by the dot-and-dash lines.

The fixture rotates continually on a vertical machine, and
the work is inserted and removed at the front, thus making
the milling operation continuous. The relation of the work

and cutter is indicated in the plan view. The interesting

feature of this fixture is the clamping device with which

each holder or attachment is equipped. This consists of two

clamp-bolts C and C,. which are operated by a cam-lever L
that bears against an equalizing lever E engaging the lower

clamping bolt, thus giving a uniform pressure at two points.

With this arrangement, the two shafts in each holder are re-

leased or tightened by the operation of a single lever. The
shafts are further prevented from turning by the slots, pre-

viously milled in their ends, which engage tongue-pieces t.

The entire fixture is located centrally by a plug in the bottom

of the base.

A fixture for holding eight exhaust fittings while the flange

faces are being finished, is illustrated in Fig. 12. Each fitting

is located by four spherical screws I and also by the oblong

flanges which rest against the blocks h at the top. The clamp-

ing is effected by four slotted clamps C having beveled sides

which force the fittings against the serrated faces of the

blocks B and B,. The fixture is aligned by the tongue-pieces

T at each end. The spherical-headed screws I are slotted on

the inside so that they can easily be adjusted when being set

in the proper position, as determined by the easting itself.

This fixture is a good example of the type which is efficient

.and at the same time inexpensive.

SOLVING A PRACTICAL PROBLEM BY
SIMULTANEOUS EQUATIONS

By HOWARD TERHUNE

The following problem came up in our drafting-room a

short time ago, and as it was rather difficult to solve, the wri

ter presents the solution herewith hoping that it may be of

interest to others.

This problem was worked out in connection with a hydraulic

brake of the geared type, as indicated in Fig. 1, the original

form of which was as shown by the dotted lines. After testing,

it was found that this type was not elastic enough, so it was

necessary to add two small reservoirs, which were filled up

after the valve was closed. The writer does not know the

exact reason for the reservoirs being made as they were, or

the location of them, but it is a good problem, however, and
may be of interest to some one.

Tire problem was as follows: Given the diameter of the cyl-

inders € and D, Fig. 1, as 7 inches, and their center distances

equal to 7% inches, equidistant from the center line of the

large circle A. and the distance from the center line of the
circles C and D to the top of the circle A as 614 inches; find
the radius of the large circle.

As shown in Fig. 2, a line from the center F of the large
circle A through the centers of either of the smaller circles
will pass through the point of tangency of the two circles.

Then we have two values for the radius of the large circle, li,

as follows:

R =z X + ^ inches (1)

R = y + 31 inches (2)

. 15\2
But in the triangle B, x-'="-©'

A r\

/ /^X—^ -L_ /\ \

iC^ fj\
^
^=^ 3-l-Jl

\^ Jj
MacldJiery. .V. r.

Pig. 1 End View of the Hydraulic Brake 3ho\^-ing LocaUon
of the Cylinders

Substituting this in (1) we have:

R = !/' - I
a—

I + 6 i

Subtracting (2) from (3) we have:

-(0'

ind squaring vThen transposing and squaring we have:

(3)

(4)

(5)

Machinery, y.Y.

Fig. 2. Illustration sbowing the Location of the Cylinders C and D
in Relation to the Large Circle

Collecting terms we get:

in which ?/=r4.194. Then i? = 4.194 + 3.5 = 7.604 inches.

^{^

' Address; 429 E. 5th St.. Plainfield. N. J.

Of the machinery imported into Brazil, the United States in

1909 supplied 27 per cent, while Great Britain supplied nearly
.sg per cent and Germany nearly 18 per cent. The total value
of the machinery imports from the United States were ap-

proximately $4,730,000.
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THE SYSTEMATIC SCRAP BOOK
By R. E. ASHLEY*

Since the appearance of the aritcle "A Systematic Scrap

Book" in the November issue, the writer has received many in-

quiries from different parts of the country, regarding various

details of the system used, and as lack of time forbade an-

swering those inquiries as fully as the writer would wish to

do, or at the length necessary to make a full and complete

explanation, this second article is presented, in which these

questions will be answered, and different phases of the system

taken up in anticipation of the troublesome points which en-

gineers may encounter in commencing a similar system.

In beginning a scrap book, perhaps the first perplexing

question is that of dimensions—what size will be most con-

.:?L-,:iL

nnciinel for 4-?!=;

Lerueting of in concrete ^-^c

Cement for gluing fabric to 7--r:

Annealing ir-4'1

Eluing Iron or -:-?

Snanel Coating for pans of Iron or F-P''

To coat with copper '^-'' 4_J-^

Factors of safety of :"-i"

iitching acid for ^^ ie-i<=''

The electrical process of r^akinn 5= -87

Fig. 1. Pile Card showing Convenient Method of Indexing

venlent and best accommodate the scraps. Ttis is a question

that is rather difficult to answer in a general way, as each

engineer must decide upon the size that will best care for the

information which he gathers on his own particular line of

work. The writer, however, finds a sheet 13 inches wide by

16 inches long a very convenient size for a scrap book such

as is shown in Pig. 1 of the former article, and believes this

size would answer the requirements of the majority of en-

gineers. If a sheet much larger than this is used the book

will be cumbersome, and inconvenient to use for reference

purposes at the desk or drafting board, and will, in all prob-

ability, be too large to keep in a book-case or drawer. On the

other hand if the sheet is too small the book will build up

rapidly and become too bulky for convenience, and besides

trouble will be experienced in keeping the book open, es-

pecially when the pages being referred to are near either

cover.

As to the kind of binder to use, there are a great many
styles on the market, but, in the writer's opinion, the best

and cheapest one for general purposes, is the sectional post

binder, with %-inch posts, in sections one inch long with the

bottom section riveted to the base. In this connection the

writer recommends the top section threaded, and the use of

countersunk thumb-nuts, for the thickness of the book can

always be regulated to the length of the thread, and by screw-

ing down the nuts a positive grip is obtained on the cover.

With a key locking device, unless a very expensive style is

used, trouble arises by the covers working loose and refusing

to hold when the book has grown to a thickness of two or

three inches. With regard to the style of cover, one can get

stock covers in standard sizes from loose-leaf outfitters, but

these are usually heavy and stiff. The writer had special

covers made of black leather, which are flexible and much
more convenient.

In place of the binders shown in Fig. 3 in the former ar-

ticle, one could use a "price book cover" which can be obtained

at nearly any stationer's or dealer in office supplies. These

come in different sizes, and an index and plain or cross-sec-

tion paper can be secured for each size at any place where the

covers are carried. There are several styles of these covers,

the least expensive perhaps being the ring style wh:eh would

probably answer in most cases.

The writer has been asked whether he would recommend

the keeping of the "hand-book" in writing or by lettering.

This is a point that depends upon the amount of time one

could devote to it, though undoubtedly a typewriter would be

quicker and more satisfactory where there are many notes

to copy and but few sketches, drawings or diagrams. A note

illustrated by sketches or drawings would have to be en-

tered by hand, and in this case lettering would be preferable.

So if one has the time and ability, the writer would say to

put the work in by lettering, as this adds to the interest and

individuality of the work, and tends to fix the matter in one's

mind, making it easier and more valuable for reference.

The making of the index requires considerable thought, and

it should be laid out to some extent on pieces of paper to

determine the main and sub-headings necessary to best fulfill

the requirements of one's particular business. The main

headings should be general subjects, each of which is distinct

from the other; and then, as stated in the former article, the

number of sub-headings would depend upon the importance

of the subject and the extent to which one would wish to

facilitate the finding of any topic. Of course the greater the

number of sub-headings, the smaller the number of cards one

would have to look through in locating any subject, and hence

time is saved. With any engineer there are a great many
articles and references which would be seldom required, while

other articles, touching more directly upon the work engaged

in, would be referred to perhaps several times in a day, and

the finding of such references would be facilitated by closer

subdivisions of the subjects.

The size of the card for the index would depend to a

great extent upon the completeness with which one wished

to enter and describe the articles. The writer uses a stand-

ard 3 by 5 card and finds this size very satisfactory. In in-

dexing it is well to enter the points touched upon in the ar-

ticle rather more fully than may at the time seem necessary

when the whole text is fresh in the mind, for one is likely to

abbreviate so much that, when looking up the matter later,

he will find that doubt exists as to whether that particular

article contains the information wanted, making it necessary

to look up several articles before the one desired is found.

Fig. 1 shows a card and method of indexing. This particu-

lar card is for "steel " and is found under the sub-heading

Text Eook - :;ocharics of iiaterlalt- - ''^T-^irrx^'

P. Freehand and Fsrspective Drawing -

Everett -i.awr-^ric?

Z Steel :.:ill Buildings - Ketchun

4 Steam Eoilers - H. dsB. Parser

r

5 Hand Eook of Calculations for Engineers -

Hawkins

? iiachir.ery Data Sheets
16x13 ocrap Eook

' .\ddress : 238 Santord St., Muskegon, Mich.

Fig. 2. File Card gi\Tng Key to the Assigned Numbers of the
Article to be referred to

"Steel" of the subject "Materials." Tbe color and its title

show its position in the index, so that it can always be re-

turned to its proper place. The figures at the right-hand side

of the card give the book and page number. Because of the

similarity of two or more articles it is often necessary to enter

more of a description on the card than the illustration shows.

As it is impossible to so subdivide every subject that each

article could be entered under a proper sub-heading each sub-

ject has its alphabetical index for miscellaneous articles.

In the former article, reference was made to the number

assigned to each book, volume of magazines or catalogue in

which information that w-as indexed w^as to be found. The

numbers begin with 1 and are consecutive. The key to the

assigned numbers is given on several cards at the front of

the index, one of which is shown in Fig. 2. The description

consists of the book number, title and author, and the volume

number if the book is one of a set.
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MACHINE SHOP PRACTICE*

A VERTICAL, BOBING-MILL OPERATION
The turning of a flywheel, which is an operation described

in the current Supplement, is a good example of the kind of

work to which the vertical boring mill is adapted. The hori-

zontal work-table makes it comparatively easy to adjust and
clamp the casting, and this type of machine is also designed
to take the heavy cuts required on work of (Jiis class.

A flywheel should preferably be machined on a double-

headed mill so that one side and the periphery can be turned
at the same time. A common method of holding a casting of

this kind is indicated in Fig. 1. The rim is gripped by the

chuck jaws (' which, if practicable, should be placed on the

inside, as shown, so as not to interfere with the movement of

1
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Machinery, ^.Y.

Fig. 1. Double-headed Boi-ing Mill arranged for Turning a Flywheel

tool T. If the inside of the rim is so shaped that the jaws
cannot get a good grip, it will, of course, be necessary to

place them on the outside, which surface will then be ma-
chined after the casting is turned over; it is advisable, bow-
ever, to finish the outside or periphery when the hole is bored,

so that the hole and rim will be perfectly concentric. In addi-

tion to the chuck jaws, there should be a clamp placed across

the spokes on each side of the wheel, and the casting should

be further prevented from slipping in the chuck jaws by the

use of two drivers D which, in this case, are stiff angle-irons,

set against the spokes on opposite sides of the wheel. When
a heavy cut is being taken, with the work revolving in the

direction indicated by the arrow, the casting, owing to the

circumferential pressure of the cut, will tend to shift around
in the opposite direction; by means of the drivers D, however,

such movement is resisted.

After the casting is clamped lightly, it should be set to run

true. As the inside of the rim is usually left rough, the

work should be set by this surface rather than by the outside,

so that the rim, when finished, will be uniform in thickness.

The tool or gage, illustrated in Pig. 2, will be found a great

aid when truing up cylindrical work in the boring mill. It

consists of a hard-wood shank .S' into which is inserted a piece

of brass or copper wire (about Xo. 8 size) having the outer

end bent as shown. When this gage is clamped in the tool-

post, the wire, owing to its flexibility, is excellent for testing.

as moving it too close to a surface which is not true, simply

causes it to be bent backward. If the under side of the rim,

because of unevenness, does not bear on all the jaws, packing

should be inserted so that it rests solidly. It is well to test

the rim with a surface gage to see that the sides are prac-

tically parallel with the table.

When taking the first or roughing cut, a tool similar in

shape to the one illustrated In Fig. 5, should be used. Ordi-

narily one roughing and one finishing cut is sufficient. If the

rim needs to be a certain width, about the same amount of

metal should be removed from each side, unless bad spots,

such as blow-holes, etc., make it necessary to take more from
one side than the other. By placing that side of the work up
which was uppermost when the casting was made, blow-holes

and porous, sandy spots which are often found at the top,

can be discovered while truing the first side. After tool T

is started across the side, tool T, should be set in far enough
to true the rim and be fed downward across the periphery,
both tools operating at the same time. The tool for turning
the periphery must, of course, be clamped In the toolpost with
the cutting edge toward the back of the mill. When tool T
has finished its cut, it should be used for roughing the hub.
After the roughing cuts are taken, the tools are replaced by
broad-nose finishing tools, similar to the one shown in Fig. 6.

The feed should be increased for finishing so that each tool

will have a movement, of say, % or % inch per revolution of the
work, and the cut should be deep enough to remove the marks
made by the roughing tools. The cutting edge of tool T should
be parallel, and that of tool T, at right angles to the table

so that the finished surface will be smooth. After finishing

cuts over the rim and hub have been taken, the corners a. b

and c are usually rounded to give the work a more finished

appearance, by the use of a tool shaped as shown in Fig. 7;

this tool has two rounded cutting edges C and C„ one being
for the inner and the other for the outer comers.
The hole through the hub is next finished to size. The

method of performing this operation will depend somewhat
on the tools available. Ordinarily where flywheels are being
machined in quantity, all holes should be finished to the same
size by the use of a standard reamer; this should be fed
slowly down through the hole as indicated in Fig. 3, after the
hole has been previously bored slightly less than the size.

In some shops, double-ended flat cutters E. Fig. 4, are used.

These cutters are in roughing and finishing sizes and are in-

serted in a bar B held at the upper end by the ram, and in

some instances guided by passing through a close-fitting bush
ing in the table. Evidently this cutter must be set central, as
otherwise it will cut larger than its length. The position of
the cutter may be tested by raising it as soon as the hole is

started and inserting pieces of thin paper on each side; if

when the cutter is returned to the hole, the paper strips on
both sides are held fast, the position of the cutter is practi-

' With Shop Operation Sheet Supplement.

Figs. 2 to 7. Tools used on Flywheel Work

cally central. On interchangeable work where all holes are
required to be of the same size, the use of a reamer of the
"floating" shell type is preferable for finishing.

When the hole is finished, the work is turned over so that
the lower side of the rim and hub can be faced and the cor-

ners rounded. If much flywheel work is being done, it is

well to have a plug that fits the central hole in the table and
the bore of the wheel, for setting the partly finished casting
central when it is turned over. The chuck jaws are removed,
and the work, which is located by the plug, may be clamped
against parallels resting on the table. Care should be taken
when facing the hub, to have it central with the rim, or in

whatever relation is indicated on the drawing.

About 4500 vessels (or an average of between 12 and 13 a

day) pass yearly through the Suez Canal. The average ton-

nage of the vessels is about 3600 tons. The length of the

canal is about 100 miles, and the average time of passage is

17 hours. The largest vessel which ever passed through the

canal is the 18,000-ton Hamburg-American liner Cleveland.
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MACHINE TOOL DESIGN A LA COBHOUSE
These illustrations of a universal grinding machine built in

Germany were reproduced from a foreign contemporary sev-

eral months ago with the idea in mind of calling attention to

its exceptional ( ! ) features. Perhaps it is not far from the

truth to say that our original intention was to "roast" it, but

the hot v.eather came on to roast us and we relented—for the

slides superimposed, slides thrown in for good measure, slides

for goodness knows what! Pelion on Ossa! We gave up.

Xot for the world would we now say anything derogatory of

this striking and liberal application of Maudslay's great prin-

ciple. We would not point to overhanging slides so slender
that the inexperienced might fear they would break off sheerly
by their own weight. Nor would we preach a sermon on
the folly of constructing precision machines with a multipli-

city of joints and frail working parts between the cutter and
the frame. People don't like to be criticised or told of the

faults of their work; it tends to make them stubborn and set

Fig. 1. German Universal Grinding Machine of Weird Desigrn

time being. Summer quickly passed away as summers have

a way of doing and still the job rested on our hands.

What could we do? What could we say that would do jus-

tice to this oob-house aggregation of slides—slides at angles,

Five Slides and Two Joints—Count "em !

in evil ways. They don't like to be told that rigidity is the

prime essential in successful machine tool design—everyone

knows that, so what's the use? The rub is to get them to

apply what they know.

Perhaps there are a few machine tool makers on this side

of the salt pond who could spare a slide or two. Who knows?
* * •

An interurban railway in Pennsylvania has painted a nar

row horizontal stripe extending along the sides and ends of

the cars at a distance of 45 inches from, the floor. The pur-

pose of this line, according to the Railuaii and Engineering

Revieic, is to afford a gage by which juvenile passengers may
be measured. All who reach above the line will be expected

to pay full fare: those who do not reach up to the line will be

passed for half fare. The age limit as a means of determining

whether a child will pay full or half fare has thus been aban-

doned for the height limit, which is really a more rational

gage, as the cost of transportation depends upon the size and

weight of the passenger. Besides, this method removes the

temptation for breaking the ninth commandment.

(r!^
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Fig. 2. Front and Side Elevations of German Universal Grinding Machine
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TOOLMAKER'S PILES*

HISTORY OF THE DEVELOPMENT OF MANUFACTURE
IN THE UNITED STATES

By E. P. BEICHHELMt

The making of toolmaker's files, or "flies of precision" as

the Swiss call them, is practically an infant industry in the

United States, whose effective competition with imported
Swiss files did not begin until about six years ago, when a

full line of this distinct class of files was first placed upon
the market as a domestic product.

The development of this branch of the file industry was re-

tarded by the difficulty of producing the great variety of

shapes, cuts, and sizes to match the Swiss line consisting of

about 2300 different files, the finer cuts, and accurate shapes

of which required the modification of manufacturing methods
in essential particulars, especially in the use of machinery.

About twenty-five years ago, the first attempt was made to

produce "Swiss" files, in Paterson, N. J., a number of Swiss

workmen having been brought over from Switzerland to teach

us Swiss methods. These men, of course, received American
wages which amounted to about as many dollars as they had

received francs for the same work in Switzerland, and the

tariff wall, high as it was, proved too low to cover the differ-

ence in labor cost, to say nothing of the higher cost of ma-

terial.

Furthermore, it was discovered that these Swiss filemakers,

transplanted to America, did not produce the standard qual-

ity of Swiss files; and not only were they disinclined to teach

other men the tricks of the trade, but, removed from their

accustomed environment, and the direction of their former

employers, their skill deteriorated, while their demands for

higher wages still further discouraged the enterprise.

Several subsequent attempts to make "files of precision" re-

sulted in producing only a limited assortment of inferior files,

so that toolmakers, gunsmiths, makers of fine instruments,

jewelers, silversmiths, die sinkers, and other mechanics using

fine files in shaping and finishing, naturally came to believe

that none but the genuine imported Swiss files would do.

But that Swiss files could be made in America, seemed a

self-evident proposition to the writer. As a builder of gas

furnaces, he had occasion to visit file factories with a view

to equipping them with gas furnaces, and from observation of

their practice, he was convinced that, with proper modifica-

tions in methods and machinery, the Imported files could be

duplicated, and even improved upon, especially in temper.

Practical mechanics will agree that a mere imitation of

other people's methods of work will never produce first-class

results; and that to improve the means of production in any

line, it is not only necessary to be posted with regard to the

best practice in that particular line, but to find out how
analagous work is done in other lines, for only in this way
can settled prejudice be overcome, and the daily practice

lifted out of old ruts. The writer therefore looked at the

file industry as carried on under his observation, with dif-

ferent eyes than those of the filemakers themselves; and,

convinced that Swiss files could be made in America, at a

profit, was induced to try it.

The enterprise was started in January, 1900, in a small

but well-equipped factory, at Elizabethport, N. J. At first, the

Swiss files made there cost twice as much as they could be

sold for, and it took five years to improve manufacturing

methods sufficiently to make many shapes and sizes at a low-

enough cost to leave a small profit.

In 1906, however, the factory yielded a fair return on the

capital invested, and plans for its enlargement were made,

resulting in the present factory, covering an area of about

thirteen city lots. The equipment of the enlarged factory re-

sulted from the experience in the small one, and not from the

imitation of either foreign or domestic file-making practice.

The output of this larger factory, completed in May, 1907,

is now somewhat restricted by the difficulty of training a suf-

* For articles on the manufacture of "flies of precision" see "Mak-
ing Swiss Files In America". September and October, 1907.

t President American Swiss File & Tool Co., 24 Jobn St., New York.

flcient force, the men with experience in other file shops hav-
ing to be taught to do their work in a different manner than
that to which they have been accustomed, while the training
of apprentices, new to the trade, is hindered by the absence
of an equitable law governing apprenticeship. It is easy
enough to hire hands if the wages offered arc high, but to

get a boy to learn the trade from the bottom up, and be
satisfied with small wages until he has mastered the trade, is

a different matter; so the working force can be increased only
gradually and at considerable loss, represented in spoiled work.
Toolmaker's files are in a class by themselves, differing as

much from the common American files as do silk from woolen
fabrics; and considering the accuracy of the workmanship, and
the high-grade steel out of which they are made, the selling
price must be considered very moderate indeed. Owing to
their keen cut, correct shape, and the superior steel used in
making them, they are frequently preferred to cheaper files,

even for uses for which they are not intended, their greater
durability compensating for the difference in cost. The
marked differences between the common American files, and
the toolmaker's files, are the following:

1. With regard to Cut: The ordinary American files are
made in five cuts, namely, rough, bastard, 2nd-cut, smooth, and
super-smooth, while toolmaker's files are made in twelve cuts,
numbered respectively from 000 to 8, the cut No. 3 in this line
being as fine as the super-smooth cut of the common file.

2. In Shape: The toolmaker's file is distinguished by its
sharp outline, teeth covering extremes of points and edges.

3. In Size: The toolmaker's files never exceed 12 inches
length in any shape, and in width or thickness are more
slender than the common files, and somewhat lighter.

One of the reasons for the present superiority of the Ameri-
can over the imported Swiss "files of precision," is the heat
treatment of the American toolmaker's flies, which, in the
processes of forging, annealing, and tempering, is automati-
cally regulated. This is done by means of a heat controller,
invented by Mr. George Machlet, Jr., of Elizabeth, N. J., which
keeps the temperature of annealing and hardening furnaces
constantly within 10 degrees of a standard heat to which the
heat controller is set, thus producing a uniformity of temper
never before obtained in manufacturing a similar product.

* * *

NEW BUILDINGS FOR THE UNIVERSITY
OF CINCINNATI

One of the flnest mechanical and engineering buildings in
the West is being erected for the University of Cincinnati, at
Ciucinnat:. The building itself is of concrete, 135 by 260 feet,
three stores high over the entire area and four stories high
at the middle section. It will accommodate 500 students at
one time, which means 1000 cooperative students working on
the plan carried out at the school, and is to cost $250,000. An
additional $.50,000 is also to be spent for equipment. The
main walls and part of the floors are already in place, and it

is expected that it will be ready for occupancy in time for the
fall term of 1911.

An important feature of the building is the mechanical
laboratory, 40 by 220 feet, which will contain machinery and
instruments for all sorts of mechanical engineering tests and
practice. There are six well-lighted rooms for students of
drawing, capable of holding 40 each or 240 in all. Numerous
points of unusual interest have been incorporated in the de-
sign and equipment of the building which will be gone over
more thoroughly when the building is nearer completion.
One point, however, that will be mentioned, is the fact that the
class lecture rooms are so arranged that if a professor is in-
structing his class in machine design or work, a small shaper,
lathe, drill-press or whatever it may happen to be, can be taken
directly off the shop floor and set in the lecture room close
to his desk, where it may be shown dismantled or used in any
way he sees fit. This one feature alone is of unusual import-
ance and the method by which it is actually done will be fully
illustrated later.

Besides the building just described, a $150,000 power house
and $100,000 gymnasium are in course of construction and will
be finished about the same time.
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PUNCH AND DIE FOR BLANKING
HEXAGON NUTS

The accompanying iilustrations show a very interesting

punch and die for blanliing out seven hexagon nuts at one

strolie of the press which malies practically no scrap. All the

scrap that is made is half a nut on the first row on the start-
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Fig. 1. Flan VieTW of Die-block shoxping how Punches are laid out to save
Stock. Fig. 2. Plan and Elevation of Stripper-plate showing Stops for Gag-
ing the Stock to Length. Fig. 3. Condition of the Sheet after the Third Stroke
or the Press

ing of each sheet, and also a narrow strip and small V-portion

removed from the sides. This punch and die with proper care

will cut out an average of 250,000 nuts in a day. This the

writer considers a very gcod production.

A plan of the die-block is shown in Fig. 1, where it can be

seen how the holes are laid out so as to waste practically no

stock. The two end holes A are made so that they cut V-

notches in each side of the strip which produces one side of

two nuts on each side of the strip as shown in Fig. 3. The

seven holes B in the die are used for blanking the holes in

the nuts. A punch
working in the hole

C in the die cuts a

narrow strip from

the sheet, thus form-

ing a ledge on it,

which is used for a

guide in allowing the

stock to be fed in the

required amount for

each blanking. A
corresponding ledge

Z> Is formed on the

stripper-plate shown

in Fig. 2, which acts

as the stop in start-

ing the sheet. After

the first row of three

holes has been
blanked, the projec-

tions A' on the strip-

per-plate act as stops.

By having the stock

located in this man-

ner it is not neces-

sary to have pilots

in the punches.

The three hexagon

holes E in the die
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Fig. 4. Plan and Elevation of Punch-holder
and Punches

are used for cutting out three nuts. The fourth row of nuts

is cut off at the edge F of the hole G in the die, it only being

necessary for the small webs h to be severed in this operation

(see Fig. 3). As the punches are made a good fit in the

stripper-plate, it is necessary to have them well lubricated, so

a narrow strip of sheet steel H is bent to the shape shown,

and soldered onto the top of the stripper-plate, thus preventing

the oil from spreading, and confining it to the punches.

A plan and elevation of the punches and punch-holder are

shown in Fig. 4. Here J are the piercing punches for the

holes in the nuts, E is the punch which is used for shaving a

narrow strip from the blank, forming a ledge on it, which is

used in stopping the stock to the desired length. The three

hexagon punches L are used for blanking out three nuts, and
the punches M are used for forming one side of the fourth row
of nuts, while A' is the punch which is used for shearing the

four nuts from the sheet. The punches are driven into the

punch-plate B, as shown, and are riveted over to prevent them
from pulling out. The punch-holder .-1 is made of cast iron

and the punch-plate is held to it by six fillister-head screws.

As the punches are well supported in the stripper-plate this

method of holding them in the punch-plate is effective enough
for this class of work. Charles PABESurTZ
Milwaukee, Wis.

TURNING RUBBER WASHERS
Recently the writer had occasion to turn down the outside

diameter of some rubber packing washers, such as are used

for garden hose, hydrants and also sometimes around the en-

gine-room. Some diflBcuity was first encountered in turning

these washers as, being decidedly soft, they would not stand

3Iaclih,eri/. X.Y.

Fig. 1. Method used in Turning Rubber Washers

up to the tool, especially when a heavy cut was taken. After

having used a number of methods the following was adopted

and proved satisfactory.

An ordinary arbor A, which was a good fit for the inside

diameter of the washers, was used, and a sleeve B pressed onto

it. The washers were placed on this arbor five at a time, and a

piece of sheet copper 1/16 inch thick was bent around to the

shape of the arbor, leaving an open space of about 1/16 inch.

This sleeve C was then removed and squeezed in, so that it

was made a tight fit for the arbor, and was then placed tight

up against the washers as shown in Fig. 1. It might be

well to mention that the pressure of the sleeve should not be

too great, as it will tend to bulge out the washers. After

Fig. 2. Turning Tool and Rings removed by it

the washers were put on the arbor and held with the sleeve C,

the arbor was put on the centers of the lathe as shown, and

a tool D made from high-speed steel, ground to the shape

shown, was made. This tool was ground with considerable

top rake, and also set at an angle with the horizontal center

line. The action of this turning tool is clearly shown in the

illustration, and the results of the turning are shown in Fig.

2. Here it can clearly be seen that it is not a chip that is
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taken off, but a ring. The first ring removed is shown at A,

and the second one is shown at B. A clearer view of the turn-

ing tool is shown at C.

The speed used in turning was from 125 to 130 surface feet

per minute, and the feed was not greater than from 0.010 to

0.015 inch per revolution. If a greater feed than this were

used, the tool would not cut nearly so well, and would make
a more ragged job. It was also found that five washers were

the most that could be turned at one time, and give entire

satisfaction. If more washers than this were put on the

arbor they would crowd up on each other and would make
an uneven job. Forty-eight washers were turned without re-

grinding the tool. Frank Lang
Covington, Ky.

A MICROMETER STOP FOR THE LATHE
CARRIAGE

The accompanying illustration shows a stop which the wri-

ter believes will be of interest to readers of Machinery. It

consists of a frame A, which is held by a block B and a cap-

screw C to the ways of the lathe. This frame can be con-

veniently made from 1%- by 2- by li^-inch machine steel, and
is counterbored to receive the tension bushing D. The mi-

crometer screw E is tapped into the rear portion of the

block A, and backlash is prevented in the screw by means of

the bushing D, which is also tapped to fit the screw, and held

out from the frame A by means of a tension spring F. The

.rnfiPV

TOOL CARRIAGE

J I K-lM"*t-A
M.u-huteni. -V. V,

A Convenient Micrometer Stop for the Lathe Carriage

threaded portion of the micrometer screw E is made % inch

in diameter with a 20-pitch thread, so that for every revolu-

tion of the screw it will advance 0.050 inch. The graduated

portion G of this screw has, therefore, fifty divisions, each

aivision being equal to 0.001 inch. On the top of the brackei

is fastened a scale H. which is graduated for one inch, this

space being divided into hundredths of an inch. It, therefore,

can be seen that readings to 0.001 Inch can easily be obtained.

An additional scale I is fastened to the frame A by the

clamp J and thumb screw K. This scale can be used when dis-

tances varying more than 1 Inch in length are required. This

scale is a 6-lnch narrow scale and can be set separate or in

conjunction with the micrometer screw. Two zero marks art

provided, one on the frame A and one on the carriage of the

lathe, either one of which can be used as desired.

The wricer has found this attachment very useful for facing

work and also for boring holes, as the depth of the hole can

be readily measured or bored by means of it. The attachment

could also be made without the tension bushing D, if desired,

but as the screw wears, of course there would be a consider-

able amount of backlash, and it is therefore desirable to have

this tension bushing to prevent it. The scale H should be

made very carefully and can be held by a screw and dowel

pin, as shown. A. J. Petersen

Greenfield, Mass.

A SYSTEMATIC SCRAP-BOOK
In the November number of Machinei!y R. E. Ashley

gives a description of an excellent plan for filing and pre-

serving in a systematic manner articles of value which must
be referred to frequently. In the article mentioned the writer

lays stress on the fact that the most important and difficult

feature of such a plan is the compiling of a thorough index

system. For some time past the writer has been saving issues

of Machinery containing articles on subjects not generally

treated in other publications or text-books, and which are of

great value to him in his everyday work. As the majority of

readers know, it is a laborious task to keep up a card index,

as each article has to be recorded and the card put in its

proper place.

Most of the subjects which are of special value to the writer

are jigs, fixtures, screw machine tools, etc. To keep the ar-

ticles dealing with the above subjects in a systematic manner,

a loose leaf binder was devised. This binder holds the various

articles in such a manner that they can be conveniently lo-

cated on short notice without the use of a card index system.
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Fig. 1. Jig used for Drilling Binding Holes

After reading each issue of M.\chinery-, the contents are filed

in a loose leaf post binder, which is the size of a page. This

is done by drilling holes to fit the three posts of the binder by

means of the jig shown in Fig. 1. By drilling the holes in

the magazine before the binding staples are removed, a much
better and neater job is accomplished than when a quantity

of loose sheets are drilled.

After drilling the holes, the advertising pages are removed,

and the reading matter carefully separated. The latter is

then collected and put in a binder with the different sub-

jects separated by guide sheets such as shown in Fig. 2. These

are made of stiff manilla paper and are prepared with project-

ing tabs on which are printed the general title of the articles

filed under them. The articles are classified, such as drill

jigs, gages, milling fixtures, planer tools, screw machine tools,

o

o

o

THEAVY MANILLA PAPER Machi. tru.Y.N.

Fig. 2. Guide Sheet for Separating the Various Subjects

blanking dies, bending dies, etc. About fifty of these guide

sheets are employed, and the pages containing articles on the

various subjects are placed under their respective guides. In

case there is a page containing articles on two or more sub-

jects, the page is cut up and each piece is put in its proper

place by being pasted to a blank page under the correct head-

ing.

The above plan possesses several advantages, one of which

is that it eliminates all elaborate and laborious index systems,

for after the guide sheets are put in place it is an easy matter

to insert any additional pages under the correct guide, and

no further trouble is necessary. Another advantage is that
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the binder can be taken away from the office and any par-

ticular reference loolied up without either carrying a tray of

index cards along or returning to the office to loolt through

them.

It would appear to some that this system would require a

longer time to find what you are looking for than it would

by the card index system, but this is not the case, as it is only

necessary to look at the tabs to find the heading under which

the subject is located. If a sufficient number of these guide

sheets are used and the space sub-divided as much as possible,

there will not be a very large number of sheets under one

guide. Designeb

SUB-PRESS DIE FOR BLANKING THIN
WASHERS

Tlie accompanying illustration shows an interesting sub-

press die, which embodies some new features in its con-

struction. This die was designed to blank out thin copper

washers 114-inch outside diameter, 1/2-inch hole, and 0.025-inch

thick. It consists of the base A, and the sub-press B, these

being of the usual

construction, as are

also the plunger C.

button D. cap E. and

the babbitting F.

The piston C carries

the upper die G.

which is screwed

and doweled to it.

The base A accom-

modates the lower

die H. stripper /,

and punch /, for the

hole. The punch J

is held to the hasp

A by screws as

shown, and is also

doweled. The push-

p i n s K extend
through base A. their

;nds resting upon the

plate L, which has a

hole drilled in it to

receive the stud M.

This stud is thread-

ed at one end and

has an integral nut-

and-washer shaped

head at the other.

It is screwed tightly

into the base A, sup-

porting the plate L
and compression
spring X. This ar-

rangement has been

found to give a more

^rac/iii.fry. X Y.

A Sub-press Die from which the Scrap is

ejected by Compressed Air

uniform thrust on the push-pins than was obtainable when

each pin was operated by an individual spring.

In place of a shedder m the upper die, it was decided to

use compressed air in the design for this particular case.

Several other dies were in operation on practically the same

class of work, and In these the complicated shedder was

not altogether satisfactory, owing to breakage of push-pins,

springs, etc. The piston C has a 1/4-inch hole drilled in Its

lower end, and a 1/8-inch hole drilled in from the side of the

piston, which meets the central hole. This 1/S-inch hole

registers with another 1/4-inch hole in the babbitting and sub-

press casting, when the piston is at the top of its stroke. The

hole in the casting is threaded, a brass nipple is screwed into

It, and a rubber air hose is wired fast to the nipple at one

end, and to a convenient air main at the other. It will, there-

fore, be seen that when the piston is at the bottom of its

stroke, the air is cut off, and as it rises to the upper end, the

air rushes in as the holes come into register, the air pres-

sure forcing the scrap out of the hole in the die G.

In order to relieve the air which is compressed in the hole

in the die G during the blanking operation, a small hole O is

drilled in G before it is hardened. This allows free working
of the dies and at the same time does not interfere with the

removal of the scrap. The sub-press complete is used in any
power-press in the ordinary manner, except that the table

of the press must have a hole in it large enough to clear the

push-pin mechanism. F. B.

<^
— — —K-

r.
^
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V J.

t^ 1 'III! il'' i"
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r<—RADIUS OF TOOL -f M"

TEMPLET USED IN GRINDING CIRCULAR
FORMING TOOLS FOR SCREW MACHINES
The articles published in Machinery from time to time on

automatic screw machine practice have been of particular in-

terest to me, as I am engaged in making tools for automatic

screw machines.

Having difficulty in grinding tools of varying diameters

so that their diameters would

be correctly transferred to the

piece when cut below the cen-

ter, I devised the .gage sho^\n

in the accompanying illustra-

tion. This gage was made in

three different sizes to fit the

circular tools for the Xos. 00,

and 2 Brown & Sharpe au-

tomatic screw machines, ro

spectively. The dimension A
on the templet is made to

suit the various tools, as is

also plug B. This plug rotates freely in the gage C. but can

be held in any desired position when necessary with the small

headless screw D. By using this templet, it is obvious that

all the tools are ground the same amount below the center,

and will consequently reproduce the correct diameters on the

work. F. W. Ra-\o.\ll

New Haven, Conn.

J/ucft/iiiTy..V.r,

Templet used in Grinding Circular Tools
the Correct Distance below the Center

I-BEAM TROLLEY DESIGNS
There is a strong and unmerited prejudice in the minds of

many practical men against the form of trolley which is de-

signed to run on the lower flanges of an I-beam, the reason

given being that it "runs hard." An examination of some
of the designs used reveals abundant reason why they should

"run hard." Fig. 1 shows a design which, apart from its some-

what flimsy construction and consequent tendency to spring,

has two marked defects which mar its efficiency. The first

and most conspicuous defect is that of having cone-wheels

tt=^:^:=a
Flgl

Fig. 1. Objectionable Design for
I-Beam TroUeys

Fig. 2. Commendable Design for
I-Beam TroUeys

running in a straight line, whereas the natural tendency of

a cone is to roll in a circular path. In other words, a point

on the larger diameter of the wheel moves say 24 inches per

revolution, whereas a point on the smaller end of the wheel

would only traverse say 22 inches per revolution, thus leav-

ing a discrepancy of two inches, to be made up by sliding or

scraping at every turn of the wheel. This discrepancy, of

course, varies as the difference between the smaller and the

larger circumference A and B of the wheel.

The second objection to this design of I-beam trolley Is
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that the axes of the rollers are at an angle with the roller

path, and hence considerable setting up or wedging action is

the result which tends to push both wheels apart, thus caus-

ing unnecessary friction and a consequent wear between the

hub G of the wheel and the frame. Both of these defects

may be obviated, and a smooth-running trolley obtained by

using wheels with a straight face and tilting their axes to

the same angle as the face of the I-beam flange on which

they run. A trolley of this description is shown in Fig. 2.

Here, as can be seen, the axes of the rollers are in a hori-

zontal position with the flange on the I-beam, thus allowing

them to rotate freely without undue friction or wear. The
wheels for this design of trolley should be as large in diam-

eter as conditions will permit. S. M. Rax.some

Cleveland, Ohio.

[The design of I-beam trolley shown in Fig. 2 of course is

not new, nor Is it patented. The superiority of the design as

compared with that of Fig. 1 is so obvious that it is a matter

of surprise to find the latter in use but it is—to the discredit

of the designer. It was described by Henry R. Towne in his

"Treatise on Cranes," published in 1SS3. The flanges as

shown on the pulleys are unnecessary.

—

Editor.]

METHOD OF REPAIRING A DRILL SOCKET
The mechanical journals are full of advertisements of cures

for twisted drill tangs; but they do not say what you could do

when the trouble is not with the tang, but with the spindle

or drill socket itself, as is sometimes the case owing to careless

handling. It frequently happens that the flats in a drill socket

are often bruised or worn away by imperfect drill tangs, which

causes considerable trouble. The accompanying illustration

shows a very simple method of overcoming this difficulty, and

A Simple Method of Repairing a Worn Drill Socket

is as follows: The drill socket is tapped out for four tool-steel

headless screws which are located as close together as possible.

These screw-s are hardened and will last a considerable time.

When broken or worn they can easily be removed and replaced

with new ones. Jonx E. Cook
Birmingham, Ala.

DEPTH GAGE FOR TAILSTOCK DRILLING
In the July number of Machineey Fred Horner suggests the

use of a rubber band on the tailstock spindle for gaging the

depth of holes when drilling in the lathe. This is a good de-

vice and is certainly easily accomplished and inexpensive, but

it necessitates frequent measuring between the band and the

tailstock to ascertain the depth. However, it Is better than

disfiguring the spindle with a confusion of scriber marks,

which usually lead to errors.

A piece of chalk (preferably colored) having a sharp edge,

obviates the difficulty which results from the too frequent use

of the scriber, but the line made is not distinct. A string

coated or saturated with red lead, and wrapped around the

spindle close to the end of the tailstock makes a very good

mark.

If much drilling is to be done and the tailstock spindle has
no provision for gaging the depth, it is a very simple matter
for a machinist to graduate the spindle. In the absence of a

milling machine, the spacing may be accomplished to a cer-

tain degree of accuracy by placing the spindle on the centers

of a lathe, and making the graduations with a suitable mark-
ing tool held in the toolpost. To do this, the carriage is

moved by turning a gear keyed to the end of the lead-screw.

For example, if the lead-screw is 1/4-inch lead, 1/16 of a revo-

lution of the gear will move the carriage 1/64 inch; one-eighth

of a revolution will give divisions 1/32 inch apart, etc. The
gear can have sixteen teeth or any multiple of this number,

such as 32, 48, 64, etc.

It would require but little time and ingenuity to make a

simple locking device so that the divisions of this gear could

be easily obtained. This locking device should fit ai)i)roxi-

mately in a tooth space, and should slide in some sort of

planed guide clamped to the headstock or the bed of the lathe.

A Convenient Stop-gage for Tailstock Drilling

It will be understood, of course, that this locking pin or wedge
is to hold the gear (which is, of course, disengaged from the

other change gears) while the lathe carrying the tailstock

spindle is being turned by hand a fraction of a revolution.

For each line required, the carriage is moved the proper dis-

tance, the locking-pin forced into a tooth space in the gear, the

marking tool pressed lightly against the spindle by means of

the cross-feed screw, and the lathe moved by hand through a

small arc, thus making the graduations on the spindle. The
locking pin is then disconnected from the gear in order to

move it another space.

If the locking device is considered too expensive, a fixed

pointer or finger may be used which can be brought into posi-

tion against the face of the tooth, and thus gage the distance

that the gear is moved for each graduation made on the

spindle. The lines on the spindle should be of different

lengths, so as to clearly distinguish the fine from the coarse

divisions, and one or more limiting lines should be made

lengthwise on the spindle to indicate the finishing points of

the division lines.

A method which is better than a graduated spindle is a

small stop-gage adjustably secured to the tailstock, as shown

in the accompanying illustration. This stop-gage when set

for the required depth, will stop the feed of the drill without

any watching; therefore it is more convenient than the grad-

uated spindle. If instead of a fixed zero line as shown at A.

an adjustable finger were used, the device would be still more

convenient. The writer has never known of a stop-gage being

used on the tailstock of a lathe, but the idea occurred to him

while reading Mr. Horner's article. W. S. Leoxaud

Atlanta, Ga.

CUTTING THREADS H.^VING FRACTIONAL
PITCHES

It is not often that one is called upon to cut a thread having

a fractional pitch, but we had to cut sixteen and one-third

threads to the inch. This was accomplished in the following

manner: A lathe was fitted up with a taper-turning attach-

ment and the tailstock set over; then the taper attachment

was set to correspond with it, so that the tool would cut evenly
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all the way along the work. The thread was then cut as usual,

the tool being set by the face of the tap. A thread cut in this

manner would be slightly greater in pitch than the gears

ordinarily would give if the tailstock had not been set over

and a taper attachment used. It was necessary to take three

or four trial cuts, but by setting the tailstock over nearly to

the limit, it was accomplished successfully.

Seneca Falls, N. Y. William Fuess

[A similar method, but illustrated, is given in Machinery's

reference series No. 32 for cutting taps long in lead. This was

taken from the April, 1899, issue of JIachixerv.—Editor.]

A DANGEROUS DRIP-CUP
We hear so much talk about having to dodge airships these

days that the writer thinks it would be appropriate to speak

about dodging oil drip-cups, which the machinist sometimes

has to do. Although there are a large number of first-class

types of drip-cups on hangers, one objectionable type which

is commonly used is shown in Fig. 1. This drip-cup has a

hanger for cotter pins, and with very little extra expense you

have a cup which is just as easy to put up—can be emptied

by either taking it down or putting a pail under it, after with-

drawing one pin—and has the advantage that both pins will

not come out at the same time. If it so happened that one

pin should come out, the workman would receive a shower

bath, which after the first complimentary remarks are over,

he forgets. Frank H. Mayoh
Pawtucket, R. I.

Fig. 1, A Common but Dangerous Type of Drip-cup

hub cast inside of it, which is tapped to fit a ^s-inch bolt

screwed into the hanger. After this type of cup has been

removed from its bolt a few times, the tapped hole becomes

considerably worn, owing to the fact that each time it is

screwed on the workman endeavors to make it secure by put-

ting it up, what he calls "good and tight."

There is always considerable vibration in a shop, so that it

is not an uncommon occurrence to have a cup of this or a

similar design work loose and drop from its bolt. When a

man is hurt or is given a scare by one of these caps falling,

he is not very anxious to have it put back in place, so that a

Fig. 2. An Improved Design of Drip-cup

large number of these drip-cups will be found lying in various

places, or, in other words, not doing what they were designed

for.

A more efficient type of drip-cup which can be used by de-

signing the hanger with the necessary lugs to hold it in place

is shown in Fig. 2. Holes can be drilled in both lugs of the

A HANDY BORING-MILL CHUCK
The writer once had charge of a shop where nearly every

week it was necessary to machine one or two castings of the

-12 TO 40-

3Iaclitntrj/,y. T.

Fig 1 Casting to be boreri

form shown in Fig. 1. These castings had to be bored and

the ends beveled as shown. We had to do them on a 52-inch

DRILL AND TAP
FOR 1 X SCREW
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CHUCK 4 REQ'D

Ji" r-^hr^
Macltii'erv^y- V.

Fig. 2 Details of Chucli used on Boring-miU for Boring Casting
showTi in Fig. 1

vertical boring-mill, and it took considerable time to rig up

and clamp them for boring and facing. The clamping method

of holding them did not prove satisfactory, so the writer de-

signed a chuck, the details of which are shown in Fig. 2. This

chuck has been used for the past two years for holding the

work shown and has given entire satisfaction.
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The body or pai't A. of which there are four, are provided

with a tongue which fits the T-slots in the boring-mill table,

and they are each fastened to the table by two bolts. Tliere

is not much strain on these bolts owing to the fact that the

flange of the easting rests on the projecting part of chuck B,

the pointed screws coming in contact with the casting at the

junction of flange and body, at an angle of 45 degrees. The
screws are in swing nuts to allow moving the casting laterally

while chucking; when doing this the clamping screws should

be loosened, otherwise they might be bent.

Bradford, Pa. James Clark

MOUNTING BLUEPRINTS
In the December number of Maciii-nehy J. B. & Co. ask for

a method of mounting blueprints for shop use. The following

method has been used by us and has proved satisfactory:

To mount the print cut a piece of No. 25 junkboard to a

size that will allow about V4 inch margin around the blue-

print. The junkboard is then backed with a sheet of cheap

white paper, the edges of which are folded over on the face

of the board and extended about % inch in on all sides, as

shown in the accompanying illustration. Now fasten the

blueprint to the face of the board, and give it a good coating

1

1 EDGE OF PRINT -^
,

1

EDGE OF PAPER BACKING^
i

y

^acliintrn.X.Y.
\

Method of Mounting Blueprints for Shop Use

of white shellac. The object of the paper backing is to keep

the mount flat. We have hundreds of blueprints mounted in

this manner which have been in constant use, and have given

perfect satisfaction. By using white shellac instead of paste,

a new print may be placed over an old one which will not

crack or loosen, as is usually the case if paste is used.

Rochester, N. Y. h. D. Atlswoetii

CALIPERS FOR MEASURING OVER A
FLANGE

In the August number of Machinery several methods of

measuring over a flange were shown, and while the methods

are all right in their piece, the writer would suggest what

CaUpers for Measurine: over a Flange

he considers a still better one. This is accomplished by mak-

ing a pair of calipers, as shown in the accompanying illustra-

tion. The thumb screw is screwed into the outer end of these

caliper legs and a locking nut screwed onto it, which acts as

a stop when measurements are to be taken.

To take a measurement proceed In the following manner:

Set the calipers so that they bear lightly on the faces of the

work, then screw down the thumb-screw until it touches the

opposite leg and tighten the lock-nut. After screwing down

the thumb-screw the calipers should again be moved around

on the work to see that they are adjusted correctly. The
calipers are then opened, after which they can be closed to

the position at which they were previously set, by means of

the thumb-screw and lock-nut. The measurements are taken

between the points A of the calipers with an ordinary scale.

Philadelphia, Pa. Chahles H. Bettle

KEYSEATING LARGE SHAFTS
The article on keyseating large shafts in the August num-

ber of M.vcniNEUY was interesting to the writer, as he has

had considerable keyseating to do on some large shafts. A
description, therefore, of how they were keyseated may be

of interest to some readers of M.\CHixEnY. The shafts were

Fig. 1. Shaft to be keyseated

4V2 inches in diameter by 32 inches long, and keyseats were

to be cut around the periphery 90 degrees apart, as shown in

Fig. 1.

The operation of keyseating these shafts was performed on

a Burr keyseating miller, and as the shafts were nearly as

long as the bed they did not leave room enough for the use

of an indexing fixture; so to provide for this an ordinary

flanged set-collar was taken and the flange shaped square, as

is shown in Fig. 2. This collar was then fastened onto the

shaft by a set screw, and a connecting-rod key placed under

it. The shaft was held on V-bolts clamped to the table, as is

Fig. 2. Method used in Keyseating Large Shafts ou a Burr
Keyseating Miller

clearly shown in the illustration. After one keyseat had been

completed the nuts on the clamping bolts A were released, the

flanged-shaped piece B rotated 90 degrees, and the clamping

nuts again tightened. By this method we obtained an ac-

curately divided shaft at very little expense.

Oil City. Fa. John Reid

INSERTING SMALL SCREWS
In the July number of Machineuy a method of inserting

small screws was shown, and while it may be effective in some

cases the writer thinks that the tool shown in the accompany-

ing illustration would be better. As the illustration shows,

this is made from a piece of steel which is slotted, and the

slotted end is then spring tempered. To use this "screw-in-

A Tool for Inserting Small Screws

serter," the screw is held in one hand, and the tool in the

other; then by springing the slotted end into the slot in the

screw, it holds it effectively, so that the small screw can be

inserted easily. When the screw is once inserted, this tool can

be removed, and the screw put in the remainder of the way

with an ordinary screw-driver, Fhed He_nke

Philadelphia, Pa.
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PREVENTING A PENCIL POINT FROM
BREAKING

in the December number of Maciilnery, W. Thompson sug-

gests cutting one end of the pencil round, and forcing on a

piece of steel tubing about % inch long, thus making one end

heavier than the other, so that when the pencil falls on the

floor, the point will not be broken. This appears to me to be

more bother than it is worth. In the time spent in rigging up

this device the pencil could be resharpened two or three times,

and an.vway one frequently uses up a pencil completely with-

out its ever having fallen on the floor during its use, so if the

steel piece has been aflixed, we have lost just so much time

which could have been better spent.

If this addition to a pencil were worth all the attention

which has been paid to it by contributors at different times, it

se !ms strange that it should have escaped the attention of

pencil manufacturers, and that they should not include such

provision in their product.

The scheme of making the end opposite the point heavier,

was taken up by one of the large pencil companies some time

ago, but did not result very satisfactorily, for the reason that

it was tiresome to hold the pencil, as it had to be gripped

more firmly than usual on account of the added weight which

had to be supported. It also bad a tendency to make the pencil

wobble around. Anyone, for instance a draftsman, who uses

a pencil eight or nine hours a day, will soon te impressed

with this point. He will find that his fingers become cramped

after holding the heavy pencil for any length of time.

Designee

MACHINE FOR GRINDING SQUARE HOLES
Referring to the November issue of Machinery, and the arti-

cle regarding "Square versus Splined Change-gear Shafts",

(for automobile transmissions) we notice that your contribu-

tor mentions the difficulty of truing up a square hole. It uuiy,

therefore, be of interest to your readers to know that some

hole grinding machine, illustrated herewith, the limits can be

made closer, and this machine will enable gears which have

closed in a small amount during the hardening process to be

finished to the prop-

er size much more
quickly than by

any methods of lap-

ping. The illustra-

tion Fig. 2 shows
the arrangement of

the essential parts

of the machine; A
is the pulley driv-

ing the grinding

wheel B, C is a sec-

tion of the bar car-

rying the wheel
and pul!e.v. This il-

lustration shows a
blank with a square

hole in it, with the

wheel at work on one side. The blank is indexed around for

each side to be ground. C. W. Burto.n, Gun Frriis & Co.

London, England.

[The square hole grinding machine referred to above was
described in Machimcrt, February, 1907; this description may-

be referred to for further details regarding the construction.

—

EorroR.]

Fig. 2. Cross-section of Grinding Bar showing
W^heel at Worli

Fig. 1. Burton GrifBths & Co.'s Square-hole Grinding Machine

time ago we brought out a machine for grinding holes, by

means of which the operation of truing up a square hole be-

comes a simple and easy matter, and although, as your cor-

respondent suggests, the gears can be made large enough to

compensate for any inequalities, yet by the use of the square-

REBORING LARGE WHEELS ON A
SMALL LATHE

A man who has worked mostly in a manufacturing shop-

and then changes to a regular jobbing sho|) cannot help but

admire the many ingenious ways the men in the latter have
of doing tilings.

Some years ago I worked in a jobbing shop in the South,

where I saw a large pulley, about six feet in diameter, brought
in to be rebored. As the largest lathe they had only swung
tliirty-six inches, I thought they would have to rebore the

wheel by hand, that is, clamp it on a rig and turn the crank,

which is a mean job at the best. It was given to the man-

on the thirty-six inch lathe, who in about twenty minutes-

turned his headstock around end for end, with the chuck

overhanging the end of the lathe, where he then chucked the

pulley in a very short time. A bushing was put in the tapered

hole of the spindle, made to fit a boring-bar, which was long

enough to reach through the hub. The spindle was clamped

in the toolpost of the carriage, and of course, the feed belt

could not be used in the regular way, so a large wooden pul-

ley was fastened to the rear end of the feed-rod, and an old

belt run over the line shafting. In a little over two- and one-

half hours the job was completed and the lathe back where
it belonged.

This sort of job came in frequently and I always thought it

a good "stunt." I also saw a large pulley chucked in this-

manner, and rebored and turned. The turning was done by

bringing over another small lathe, where it was bolted down
at right angles to the pulley, the back of the small lathe being

next to the face of the pulley. A turning tool was then put

in the toolpost, and the carriage fed along, thus turning the

pulley. With the use of a helper this job was done in a re-

markably short time.

To me a jobbing shop was always interesting, and it was

very seldom that any job grew monotonous. I have often

wished since that I could get some of the apprentices that

were turned out of that shop.

B. J. F.
* * *

"DRAWING DEEP CYLINDRICAL SHELLS"-
ERRATUM

In the article on "Drawing Deep Cylindrical Shells" in

the December number the formula D= V (J= + 4 dh, wa»

given as D =r V li" -+- 4 dh, which is erroneous. It was also'

stated that the drawing punch was fastened to the counter-

shaft plunger; this should have been "crankshaft plunger."
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PRATT & WHITNEY CYLINDRICAL GRIN-
DER WITH AUTOMATIC SIZING

ATTACHMENT
The latest development in the cylindrical grinding machin-

ery manufactured by the Pratt & Whitney Company of Hart-

ford, Conn., is shown in Figs. 1 and 2, which are front and
rear views, respectively, of a 4- by 30-inch automatic sizing

grinder. This machine, which is of the reciprocating table

set, for example, to feed eight notches, while finishing i)awl B
would be set for one notch; the disengager C should then be

located to disengage the roughing pawl within, say 0.001 inch

of the finished size. In setting this disengager, it is impor-

tant that the set screw D come against stop E on the disen-

gager, as this has the effect of automatically maintaining the

relation between the roughing and finishing pawls, so that the

amount left for finishing always remains the same, regardless

of the W'heel wear.

After the roughing pawl has been disengaged, the finishing

pawl continues to feed until it, in turn, is disengaged by the

automatic sizing device, the operation of which will be under-

stood by referring to Fig. 5. The lever H carries a smooth-

pointed diamond at one end which bears against the work M,

while at the other end there is a point K for electrical con-

tact. A second lever J is also provided with contact points

interposed between point K and point L in the frame connect-

ing with a magnet at the front that dis-

engages the feed pawl. As the diameter

B of the work is reduced, lever H drops un-

til point K touches the contact point of

/. which through an electrical connection

changes the feed of the wheel and causes

it to move against the work at a slower

rate. When the work has been reduced

to size, lever H drops still further, carry-

ing with' it lever / until an electrical con-

nection is established between the contact

points of J and L. when the fine-feed pawl

is instantly disengaged by means of the

magnet F (Fig. 3) which releases the dis-

engaging trip G. This magnet is oper-

ated by a dry battery, and its sole func-

tion is to disengage the feed, when the

work has been reduced to the required

diameter.

Fig. 1. Front View of the Pratt & WTiitney Cylindrical Grinder
\rith Automatic Sizing Attachment

type, contains several features of unusual interest,

among which may be mentioned the sizing attach-

ment for automatically grinding duplicate diam-

eters regardless of the wheel wear, and the inde-

pendent feed pawls which give both roughing and

finishing feeds.

Wheel Feed and Automatic Sizing Device

The construction and operation of the automatic

feeding and sizing mechanism w-ill be understood

by reference to Fig. 3 and the detailed view of the

sizing device. Figs. 4 and 5. The wheel feed proper

may be operated entirely independent of the auto-

matic sizing device if desired. The transverse

movement of the wheel slide is obtained through a

large screw and nut, and it is accurately controlled

by the feeding mechanism through encased spur

gearing located on the back of the machine. Both

roughing and finishing automatic feeds are ob-

tained, as before stated, by means of separate feed

pawls A and B (Fig. 3) which operate upon a

ratchet as shown. These feed pawls, while inde-

pendent of each other, derive their movement from

the same connecting lever. Variations in the feed-

ing movement ranging from one-half notch to

twelve notches, can be obtained by means of con-

veniently located adjusting screws, thus giving

diameter reductions on the work of from 0.000125 to 0.003

inch. By having two pawls, a feeding movement of % notch

may be obtained, as stated, when required for finishing. The
automatic feed may be instantly engaged or disengaged by a

conveniently located knob, or by the automatic sizing device.

When setting these two pawls, the roughing pawl A might be

Figr. 2. Rear View of the Automatic Sizing Grinder

When new work is being placed in the machine, the sizing

lever is returned to its upper position, both the upper and

lower positions of this lever being indicated in Fig. 5 by the

dotted lines. In setting this device, a piece is ground to the

required size, after which the proper adjustment of the sizing

lever is determined by means of a micrometer screw and dial
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which governs the transverse adjustment; an adjusting screw

is also provided in the sizing lever for very delicate adjust-

ments. This attachment is self-contained, simple in construc-

tion, and it may be located in any position on the bed. The

connecting wires are encased or insulated to prevent short

circuiting, and the voltage required is so low that the dry

battery used will last a long time without being replaced.

The Bed and Work Table

The bed of this grinder is massive and well braced inter-

nally to insure rigidity and accuracy. It has wide bearing

surfaces of the V and flat types. The work table is also well

ribbed to prevent warping and to resist torsional strains.

Fig. 3. Automatic Feeding Mechanism

Both the bed and table are made true by means of masters,

and the table is made slightly longer than the bed so that the

reciprocating movement will tend to keep both members true.

The bearings are automatically lubricated by reservoirs and
rolls located in the bed, and guards are provided which pro-

tect the bearing surfaces. The table may be swiveled for

grinding taper work, and the swiveling movement may be ac-

curately determined by means of a micrometer screw and dial.

Six changes of table feed are instantly available by means of

Fig. 4. Sizing AttactLment

a change-gear mechanism located at the rear of the machine.

These changes are eifected by a sliding key that is operated

by levers located at the front and within easy reach of the

operator. The table feeds are entirely independent of either

the wheel or work speeds. The reversing mechanism, which
forms a part of this gear box, is of an efficient and substantial

type. The point of reversal is determined by the location of

dogs on the table that are provided with a sensitive adjust-

ment.

Wheel-base, Wheel-splndle Construction, and Drive

The wheel-base is mounted upon the bed in dovetailed bear-

ings that are provided with a taper gib to compensate for

2Iachiiiery.y. Y.

Fig. 5. View show-ing Mechanism of Sizing Attachment

wear. This wheel-base is heavy but sensitive, backlash in

the feed-screw being prevented by means of a weight which is

mounted on a roller in such a manner as to obtain the desired

result without affecting the sensitiveness of the slide. This

weight is shown in the rear view. Fig. 2, which also shows
how the slide is mounted directly upon the bed, there being

but one working joint between the wheel and bed so that the

latter forms a direct support.

The wheel spindle is of tool steel hardened, ground and

lapped, and runs in adjustable bronze boxes that are sub-

stantially mounted in conical seats. Extra precaution has

Fig. 6. Side View showing Wheel-spindle Drive and Belt Tightener

been taken to insure proper lubrication, the boxes being pro-

vided with self-feeding oilers. The wheel mount is self con-

tained and is so constructed as to hold the wheels firm and

true. Provision is made for accommodating wheels 12 inches

in diameter and with face widths of from 'i to 1% inch.

The drive to the wheel spindle is from a countershaft on

the base at the rear, which drives an intermediate shaft on

the wheel slide that, in turn, connects with the wheel spindle

by an endless belt. With this form of drive, the backward

pull of the endless belt keeps the spindle against the inner

side of the boxes, thus preventing the wheel from digging

into the work if, because of improper adjustment, too large

a lubricating space is allowed in the box. As shown In the

detailed view. Fig. 6, this endless belt has an automatic tight-

ener which eliminates all upward pull. The downward pull

of the belt w-hich connects the intermediate shaft on the

wheel slide with the countershaft at the rear, does not inter-

fere with the free movement of the base, as the pressure is

taken by a hardened and ground roll in the slide that travels

on a hardened and ground parallel in the bed. The makers

state that this drive has proved exceptionally efficient and

gives ample power under the most severe tests.
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Head- and Tail-stocks and Work Table

The head- and tail-stocks may be effectively clamped to the

table by means of an eccentric binder, and the offset con-

struction (clearly illustrated in Fig. 6) permits the intro-

duction of efBcient water guards. The work revolves on
hardened and ground dead centers, and the work driver is

gear-driven. The work may be instantly started or stopped

independent of the belt drive, by means of a clutch in the

head-stock. This gear drive gives ample power, and no trouble

has been experienced from chattering or vibration. The tall-

stock spindle, which is under spring tension, is quickly oper-

ated by means of a rack and pinion. The tension of the

spring is varied for different classes of work, by a nut which

serves to tighten or release it as desired. An efficient binder

is also provided for securely clamping the spindle when neces-

sary. As the engravings show, the work-driving drum is in-

tegral with the machine. Four work speeds are obtained

through four-step cones, and these speeds are entirely inde-

pendent of the table or wheel speeds. The cones and drum
are accurately balanced which practically eliminates all vibra-

tion. A belt tightener for varying the tension on the drum
belt, is provided on the head-stock.

Backrests

The backrests employed on this machine are of a new and

original design and of such construction that the shoe auto-

matically follows up and supports the work throughout the

water tank, both of which may be seen in Pig. 2. The pipe

through which the water is conveyed to the wheel, is so at-

tached to the guard that it may be easily adjusted or In-

stantly removed if desired. A pan of liberal dimensions sur-

rounds the rear of the bed for collecting the water and re-

ceiving the chips.

This machine can be furnished with a motor base to accom-

modate any standard motor. This base is provided with an

automatic belt tightener, and a five-horsepower constant speed

motor, having a two-stepped driving pulley for varying the

wheel speeds, is used. The regular equipment furnished with

this grinder includes the automatic sizing device; one emery

Pig. 8. Center- and Wheel-truing Attachments

wheel; wheel truing device, center grinding attachment; 2

universal backrests; 36 backrest shoes; 16 work dogs; a coun-

tershaft, and the necessary wrenches.

LITTLE GIANT PORTABLE SHEAR
A portable shear especially designed for cutting scrap ma-

terial is now being built by the Danville Foundry & Machine

Company, Danville, Pa. As the accompanying illustration

shows, this shear is mounted on four wheels which are pro-

vided with anti-friction rollers so that the shear may be eas-

ily moved about. The drive is by a five-horsepower Westirg-

house motor which forms an integral part of the equipment

as shown. This motor drives an intermediate shaft whi( h

transmits power to a crankshaft connected by a pitman to

the movable shear. The knives are 10 inches long and have

four cutting edges so that one set of knives is in reality equiv-

Fig. 7. Automatic Positive-feeding Backrest

grinding operation. The proper relation between the work

and the supporting shoe is maintained by the downward move-

ment of lever A, Fig. 7, which raises the shoe-holder and the

shoe as the work is reduced. This downward movement of

lever A causes roll B to advance along its path, which has

sufficient inclination to permit the back pressure being taken

by the roll without slipping. The pressure is governed by

m.eans of adjustable weights located on lever A, as shown.

When the work has been reduced to the required diameter, the

backrest shoe is withdrawn by returning roll B to its original

position and raising lever A to its upper position, where it is

held by latch C. Both radial and vertical adjustments are

provided by means of adjusting screws. This backrest may
be easily removed from the bed by a slight inward pressure on

the eccentric binder which releases the binding clamp.

Center- and Wheel-truing Devices—Water Supply—Equipment
In order to insure accurate centers, each grinder is equipped

with a center truing device, similar to the one illustrated to

the left in Fig. 8. Tliis attachment is driven by means of a

round belt from the work-drum, and it may be easily located

on the table without interfering with the other attachments.

The wheel truing device, shown to the right in Fig. S, is de-

signed to hold a diamond tool, and the wheel may be trued

without removing the work or disturbing any other attach-

ments. A liberal water supply is available, there being an

efficient type of pump at the rear of the machine and a large

Portable Shear built by the Danville Foundry and Machine Co.

aleni to four sets. The knives are made of a good grade of

tool steel and are capable of long and continuous service. This

shear has a capacity for round iron or soft steel up to IV2

inch in diameter, or for square material up to 1% inch. The

maximum opening of the knives is ZY2 inches at the heel.

The height from the floor up to the knives Is approximately

30 inches. All the gears used in this machine are cut,

with the exception of the large one on the steel crankshaft.

The crankshaft has a stroke of 6 inches, and it runs in jour-

nals having a diameter of 3 inches and a length of 6 inches.
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NEW BRITAIN HOLDERS' RAMMING STAND
As there is always more or less work in a jobbing foundry

that cannot be done in a molding machine and must, there-

fore, be hand molded, ramming stands can frequently be used

to advantage for this class of work. The New Britain Ma-
chine Co., 64 Bigelow

St., New Britain,

Conn., has placed on

the market the design

of ramming stand il-

lustrated herewith.

With this type, the

struck sand falls to

each side of the col-

umn where it can be

easily shoveled up

again. The base and
top of this stand are

machined, and the

hollow supporting col-

umn, gives the re-

quired rigidity. Un-

like the wooden de-

vices which rapidly

rot in the damp sand.
New Britain Holders' Ramming Stand

jjjjg gtaud iS bOth du-

rable and fireproof. The top is arranged for holding mold
boards with cleets having a center distance of about 10 inches.

The height of the stand is 30 inches, and It measures 21 inches

front to back. The weight in shipping order is 200 pounds.

GOULD & EBERHARDT AUTOMATIC GEAR
CUTTING MACHINE

One of the latest gear cutting machines designed and manu-
factured by Gould & Eberhardt, Newark, N. J., is shown in

Figs. 1 and 2. This machine is intended for cutting spur,

bi'vel, and face gears, and it is particularly adapted for rough-

ing out automobile bevel gears preparatory to finishing them
on a bevel gear planer. It has a capacity for cutting spur

gears up to 36 inches In diameter and with a 10-inch face

width, and bevel gears up to 24 inches in diameter and 8

feed-screw being under tension instead of compression, which

eliminates vibration and insures a smooth cutting action.

There is also a separate and direct drive to the feed-screw

mechanism. This vertical cutting feature gives a rigid and

strong construction and eliminates the disadvantage, when
cutting bevel gears, of tilting the cutter slide with all its

moving parts. The drive to the cutter is also more direct, and

Fig- 2. Gould & Eberhardt Machine set for Bevel Gear Work

the work is rigidly supported, as the strains imparted by the

cutter are transmitted to the main base of the machine.

The work table is adjustable to any angle and when it is

set in an angular position for cutting bevel gears, as shown

in Fig. 2, it is supported by a segment arranged centrally and

provided with a worm-wheel sector by means of which the

table is adjusted. In addition to the locking feature of the

worm and worm sector, there is a strap in the segment that

Fig. 1. Gould Ss Eberhardt "Vertical Cutting" Autcmatic Gear Cutting Machine

inches face width. Teeth up to 3 diametral pitch in cast-

iron, and 4 diametral pitch in steel, can be cut in either spur

or bevel gears. As the illustrations show, the cutter slide.

Instead of working horizontally, moves in a vertical plane,

and the work Is solidly supported on a table that is adjustable

on the horizontal ways of the bed. The feeding arrangement
for the cutter slide and cutter is on the draw principle, the

enables the table to be rigidly locked when it Is properly ad-

justed. A crank handle at the front end of the machine, en-

ables the operator to adjust the work table by degrees and

minutes. One turn of the crank handle indicates one degree,

and a sector vernier, graduated in degrees, shows the exact

angle to which the table is set. The indexing of the table is

controlled by a novel and patented mechanism, which is posi-
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tive, simple in construction, and practically the same as that

employed on some of the latest designs of spur gear cutting

machines. The last mover of the indexing train is a worm-
wheel of large diameter that is rigidly secured close to the

work table upon which the gear blank to be cut is fastened.

Upon the table, a triangular work mandrel is mounted for

supporting the gear blank at its outer end in any angular po-

sition. The feed to the cutter slide is controlled by a direct-

reading gear-box which enables the different feed variations

within its range to be quickly obtained. This gear box pro-

vides for IG different feeds ranging in geometrical progression

from 1 inch to 15^4 inches per minute, and any of the various

feeds may be obtained by the operation of two handwheels.

The cutter slide is counterbalanced and it is provided with a

rapid return. Tte feeding, indexing and return movements
are interlocking so that the succeeding movement cannot take

place until the preceding movement is entirely completed.

The cutter driving mechanism is of the simple and direct

form found in the spur gear cutting machines built by this

company. The cutter is driven by a steel worm and bronze

modern manufacturing methods and the production of dupli-

cate parts. This machine, different views of which are shown
in Figs. 1 to 3, is of the constant-speed drive type, and it is

adapted for either belt or motor drive. As the engravings

indicate, the construction is very rigid, the upright which
supports the spindle head being of the box form, and the bed

and saddle being so constructed as to give a maximum support

to the table—an essential feature on a machine of this type,

which is often required to take heavy cuts. In this connec-

tion it should also be noted that the saddle has large bearing

surfaces on the bed. The location of the operating levers and
handwheel, and the facilities for changing speeds and feeds

are also noteworthy features. The spindle, which is made
of crucible steel, is heavy and it has large bearings that are

accurately ground and correctly proportioned to withstand

hard service. There is a standard taper hole in the spindle,

and the front end is threaded to receive a chuck or large

cutter; there is also a slot across the end for driving an arbor

or collet having a clutch collar. A draw in bolt is also fur-

nished for holding arbors, etc. The spindle boxes are made

•^4*

Fig. 1. Browia & Sharpe 34- by 6- by 12-mch Plain Milling Machine

worm-wheel of special construction which insures smooth run-

ning and a powerful drive. The cutter arbor is made of

chrome-nickel steel and it can accommodate different sized

bushings to permit the use of cutters having holes of various

diameters. The speed variations for the cutter spindle vary

in geometrical progression from 23 to 145 revolutions per

minute, the different changes being effected through change

gears. The machine is driven by a single driving pulley, as

shown to the left in Fig. 1. and all gears are entirely en-

closed by guards. The machine weighs 3500 pounds, and, if

desired, it may be equipped with an electric drive. It is es-

pecially adapted for roughing out nickel steel automobile

driving gears and pinions, and the makers state that it has

already been placed in many of the prominent automobile

factories.

BROWN & SHARPE NO. 13 B PLAIN
MILLING MACHINE

The Brown & Sharpe Manufacturing Company, Providence,

R. I., has brought out a new design of milling machine of the

manufacturing type, embodying in its construction a num-
ber of interesting and important features which adapt it to

Fig. 2. Sho"wing Constant-speed Driving Pulley and Clutch-controUing Lever

of phosphor-bronze and they are provided with means of com-
pensating for wear.

The Spindle Drive

As the machine is of the single-pulley type, the drive may
be direct from the main line if so desired. The driving pulley

is 14 inches in diameter, 4i4 inches wide, and runs at a speed

of 300 revolutions per minute, which gives a powerful and
efficient drive. A friction clutch is located in the driving pul-

ley and provides means for starting and stopping the ma-
chine. This clutch is operated by a vertical lever that is lo-

cated to the right of the large handwheel. Figs. 4 and 5

illustrate how the drive is transmitted to the spindle. The
main driving shaft A upon which the constant-speed pulley

is mounted, is connected through bevel gearing with the

shaft B which transmits the movement through the change-

gears C and D to the shaft G. This latter shaft, in turn, is

connected through bevel gearing with shaft H upon which is

mounted a hardened steel worm that meshes with the large

bronze worm-wheel J to which the spindle is keyed. Tlie worm
gearing runs in oil and furnishes a smooth and powerful
drive. Provision for wear in the worm is made in the fol-

lowing ways: The adjustment of the worm for end thrust

is obtained by loosening the screw a and tightening nut 6/
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this forces bushing c against the worm which has a ball

thrust bearing at its opposite end, as shown. To compensate

for backlash between the worm and wheel, the nut d is loos-

ened, which releases the bushing K. As the shaft H is

mounted eccentrically in its bearings, the screws e and / are

then adjusted until the proper center distance is established

between the worm and wheel and backlash is removed.

Table Feeding Mechanism
The method of transmitting the feeding movement to the

table is indicated in Figs. 4 and 6, which show, respectively,

a sectional view of the change-gear case, and a longitudinal

section of the table. The power is transmitted from shaft B
through the spur-gears E to the shaft F which is connected

through change gears M and N to the shaft L which, in turn,

is connected by sliding gear and gear P (either directly or

indirectly, depending upon the direction of the feed) with the

universal joint shaft Q. Shaft Q. through the worm gearing

shown in Fig. 6, drives the shaft R which transmits the move-

ment to the table through bevel gears and a rack and pinion.

A quick return for the table is obtained by means of the large

handwheel seen at the front of the machine, after the driving

worm W has first been disengaged from its wheel by operating

the lever seen at the left of the bed in Fig. 1. By referring

to Fig. 7, it will be seen that the large handwheel S controls

both the longitudinal and transverse feeds. Normally this

handwheel is used to operate the longitudinal feed, and when
so used, it is in the position indicated in the illustration.

When the operator desires to adjust the table transversely, the

Fig. 3. Rear View showing Change-gear Case and Cabinet Base

handwheel is pushed in against the tension of spring h. there-

by disengaging the clutch at T and engaging the spur-gear V
with a corresponding gear located on the screw which controls

the transverse adjustment. As most of the adjustments are

in a longitudinal direction on a machine of this type, the

spring h is employed to automatically engage the handwheel

with the longitudinal feed as soon as the transverse adjust-

ment has been made. With this construction, an independent

handwheel for the transverse feed is avoided, though one

wheel has, as the result, a double function; this, however,

should not be confusing to the operator, inasmuch as the cross

movement is only required occasionally, and the wheel is nor-

mally held in the position where it is most used. The longi-

tudinal feed of the table is positive and automatic in either

direction, and it can be automatically released at any point.

The mechanism for reversing the table movement is illus-

trated in Figs. 4 and 8. The gear 0, which is the driving

member, is free to slide on the shaft L and its position is con-

trolled by the rod V which extends to the front of the ma-
chine. To reverse the feed, gear is moved along by the

knob on rod T (which may be seen to the left of the hand-

PlB,4

Fig. 5

Macliinery.S.Y.

Fig. 4. Sectional View of Speed and P'eed Change Mechanism.
Fig 5. Worm Gear Drive for Spindle

wheel) until it is in mesh with gear r. Gear s. which Is on

the same shaft with r transmits the movement to the gear P
and shaft Q. For feeding in the opposite direction, gear is

brought into mesh with gear P, thus giving a direct drive.

Speed and Feed Changes

The variations in both spindle speeds and table feeds are

obtained by means of change-gears, which, when not in use,

are kept in a wooden cabinet in the base of the machine. The
tables of speeds and feeds, together with directions for mak-

ing the changes, are cast in the case cover, which is shown

open in Fig. 3. Particular attention has been given in the

design to the matter of attaching the change gears for ob-

taining speed variations, the gears being held In place by

clutched hubs and split washers, which enables them to be

readily removed without taking off the nuts. Eight changes

of spindle speed are available, ranging from 20 to 124 revo-

lutions per minute and varying practically in geometrical pro-

gression. There are also eight feed changes ranging from %
inch to 9 inches per minute. These are independent of the

spindle speeds and also vary practically in geometrical pro-

gression.
Miscellaneous Features

A vertical adjustment is provided for the spindle head,

which is operated by the handwheel seen on the top of the

upright. This handwheel has a graduated collar reading to

thousandths of an inch. The spindle head slides in dove-

tailed ways and can be rigidly clamped to the upright by the

four bolts shown. The overhanging arm Is a solid, accurately

ground steel bar, which can be pushed back out of the way
when not in use. There is an arm support especially designed

to secure rigidity, and an arbor support that can be used at



January, 1911 MACHINERY 407

any intermediate point near the cutter. Both of these sup-

ports are fitted with bronze bushings which furnish bearings

for the arbor. In addition to the graduated collar on the

handwheel for the vertical adjustment, there is a dial grad-

uated to thousandths of an inch for indicating the transverse

movements of the work table.

The base of this machine is heavily built

to insure rigidity and it rests on two legs

in front and a cabinet pedestal at the rear.

There is an oil pan extending around the

base to catch waste oil, which drains into a

tank large enough to provide an ample sup-

ply of lubricant. A pump is included in the

equipment and the channels in both the ta-

ble and saddle for catching the lubricant

have been made extra large, as shown in the

different views.

The general specifications of this machine

are as follows: Longitudinal feed, 34

inches; transverse feed, 6 inches; vertical

adjustment, 12 inches; distance from center

of spindle to under side of arm, oVi inches;

maximum distance from end of spindle to

arbor bushing with arm support in position, 22^i inches;

working surface of the table, 12^4 by 40 inches. A flanged vise

having jaws of hardened tool steel, QVs inches wide, 1 9 16

NEWARK AUTOMATIC SPUR GEAR
CUTTING MACHINE

An automatic spur-gear cutting machine that is manufac-
tured by the Newark Gear Cutting Machine Company, 66
Union St., Newark, N. J., for heavy spur-gear work, is shown

Fig. 8. Detail of the Table-reversing Mechanism

in Figs. 1 and 2. This machine has a capacity for gears up
to 84 inches in diameter, 24-inch face, and it will cut teeth

having a circular pitch of 6 inches. This is the largest and

Pig. 6. Longitudinal Section sho-wing Table Drive and Hand Feed

inch deep, and a maximum opening of 3% inches, is included most powerful machine of the horizontal cutting type made by
in the equipment. The net weight of the machine is about this company, and a good idea of both the size and general
3800 pounds. construction can be obtained by reference to the illustrations.

M:S$»-

^]^-CZ!^

Machinery. N.y.

Fig 7 Transverse Section sho-wing Table Drive and Hand Feed
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The machine is driven by a single pulley which runs at a

constant speed of 300 revolutions per minute. The cutter

spindle, which is a crucible tool steel forging, is provided with

a taper hole to receive cutter arbors. The arbor is drawn into

and forced out of the spindle by means of a draw-in bolt,

positively, without hammering. The spindle and arbor are

Pig 1 84- by 24-Inch Automatic Spur-gear Cutting Machine built by the Newark
Gear Cutting Machine Co.

amply heavy to permit the use of a. gang of finishing cutters,

or a gang of finishing and roughing cutters side by side on

the arbor. The spindle is driven by means of a powerful

spur-gear train, and various speed changes are obtained

by means of change gears placed as near the last driver

as possible. This allows the driving shafts to rotate at

constant speed, and avoids undue strains in the shafts

when the cutter is running at a slow speed on heavy

pitches.

Tlie changes in the feed of the cutter carriage, are also

obtained by means of change gears; but the rate of the

cutter speed and the rate of the carriage feed are inde-

pendent of each other, so that one may be

changed without affecting the other. The

carriage quick-return is constant, not be-

ing affected by the feed or speed of the

cutter. The carriage feed-screw operates

on the draw principle, the thrust collars

being placed so that the screw is not sub-

jected to compression strains, either when

feeding or returning the carriage. This

drawing action insures a smooth uniform

feed to the carriage, with freedom from

vibration. By referring to Fig. 1 it will

be seen that the carriage is especially

long, and that the cutter spindle bearing

is in the center of its length. This con-

struction prevents chattering or vibration,

and as the bearings are long, with narrow

guides, the action of the carriage is

smooth, even when operating under severe

duty.

The indexing or dividing mechanism comprises a large

master-wheel and a positive actuating mechanism. The mas-

ter is a worm-wheel that is generated in place on each ma-

chine. It is made in sections, there being a wheel proper and

a ring, which construction is used to insure accuracy. The

master-wheel receives its movement through a positive index-

ing mechanism which embodies a very simple clutch mechan-
ism, requiring no adjustment. The various divisions for differ-

ent numbers of teeth are obtained by means of change gears,

which provide tor cutting all numbers of teeth up to 100, and
all numbers from 100 to 450, except prime numbers above 100;

a wide range of higher numbers can also be cut. When any
unusual number is required to be cut, this can be done by

means of an extra change gear.

In connection with the positive indexing mechanism, there

is a safety device which prevents the carriage from feeding

before the division has been correctly completed. This is an

important feature, particularly when large and expensive

gears are being cut. A safety mechanism also prevents the

from dividing when an obstruction on the gear

blank, such as a lug or flange, would
collide with the rim support and in-

jure the gear or the machine, were it

not for the safety device. This mech-

anism is entirely automatic, and does

not require any setting or adjust-

ment, as it operates regardless of the

size of the gear or the number of

teeth being cut. It also is valuable

because of the interlocking feature

which prevents the operator from en-

gaging the feed mechanism while the

machine is dividing.

The work spindle is of large

diameter and is accurately ground. It

is provided with a taper hole to re-

ceive work arbors, and a draw-in bolt

acts to draw the arbor in and force it

out, positively. The work head is of

massive proportions, and is so gibbed

to the head that the alignment is

maintained without regard to which
clamping bolt is tightened first. The

head is provided with a screw and micrometer dial graduated

to read to thousandths of an inch. Power mechanism is pro-

Fig. 2. Rear View of Newark Gear-cutting Machine

vided for quick adjustment of the head, either up or down.

In the design of this machine, the convenience of operation

has been given special attention. The operating levers are

placed on the operating side of the machine, so that they are

instantly under the control of the workmen. A conveniently

I
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located lever controls the engagement of the power feed to

the cutter carriage, and an index lever is used to trip the

indexing mechanism, when setting the machine, or to set the

machine to rotate the blank continuously. If desired, the

feed can be set so that the carriage will feed and return, with-

out having the blank indexed; this is useful when setting. The
carriage handwheel is self disengaging, so that it does not

revolve when the power feed is engaged. An oil pump is sup-

plied for furnishing an ample supply of cutting fluid, when
cutting steel gears.

W. E. GANG CO.'S RADIAL DRILL
A design of radial drilling machine that is now being manu-

factured by the Wm. E. Gang Co., of Cincinnati, Ohio, is shown
in Fig. 1. This machine has all the modern improvements
which are considered essential to accuracy and rapid pro-

duction, and the design is symmetrical and pleasing in ap-

pearance. As the illustration shows, the matter of con-

venience in the location of the various controlling levers has

also received careful attention. Hardened steel gears are

which number is doubled by the back gears located in the
head. The speed variations range from 39 to 280 revolutions
per minute, and are suitable for drills varying in diameter
from V2 inch to 2% inches in cast iron, and from % inch to 2

inches in steel. The correct position of the speed box lever
for drills of different sizes, when drilling either cast-iron or
steel, Is shown by a plate attached to the speed box.

Tight and loose pulleys are provided on the machine, so that
it can be driven direct from the line shaft, and the band
shifter rings used, permit the belt to be delivered to the pulley
at any angle. Tliese pulleys are intended for a 3-inch belt,

and the speed is 350 revolutions per minute. Tlie column re-

volves upon a stationary pedestal which forms practically a
double column, there being a bearing both at the top and base.
The weight of the column is taken by a roller thrust bearing
which gives a free swinging movement, and the column is

securely clamped by the slight movement of a lever that lifts

it away from the rollers so that they cannot be embedded in

their race.

The construction of the head and the location of the various
controlling levers is more clearly shown in the enlarged

Pig. 1. Radial DriU built by the U^m. E. Gang Co.

used in both the driving and feeding mechanism wherever

severe duty is encountered, and all journals are bronze bushed.

The splash system of lubrication and direct oiling devices,

are used throughout. All gears are encased by housings which

are built in the design, retaining the lubricant, excluding the

dust, and protecting the workmen from injury. All shafts

are supported by bearings at each end, which construction in-

sures durability as well as rigidity, and holds all running parts

in alignment.

The base of the machine, which measures 6 feet 3 inches

by 2S inches, is deep, heavy, and well ribbed. The arm which

has a radius of approximately 4 feet, is also rigid, being

heavily webbed and of the D section. This arm is raised and

lowered oy power, the movement being controlled by the lever

seen at the top of the column. The speed bos is of the se-

lective type and consists essentially of a cone of six gears

running in oil, and a lever carrying a tumbler gear which

transmits the power from the constant-speed pulley shaft to

the cone of gears. There are twelve changes of speed avail-

able, six of which are obtained from the change-gear box,

Fig. 2. Plan View of the Gang Radial Drill

view. Fig. 3. The head is adjusted on the arm by a rack and

pinion actuated by handwheel A, and it is clamped by lever

B. The spindle can be quickly advanced and returned by us-

ing the lever C and it is provided with a reverse motion for

tapping that is controlled by lever G. The spindle is coun-

terbalanced by a slide or weight D which has a rack on one

side that engages with a pinion meshing with the spindle

rack (as indicated more clearly in Fig. 5) so that the two
parts move in unison. The back gears are located in the

head between the friction reversing clutch and the spindle, as

shown in the sectional view. Fig. 6. When the drive to the

spindle is direct, the power is transmitted from the vertical

shaft X' through the gears A, D and E, the clutch which is

operated by a small lever at the side of the head being en-

gaged with gear A. When the drive is through the back

gears, the clutch is engaged with gear B which transmits

the movement through gears C. D and E to the spindle. The
clutch is indexed by a spring plunger that engages suitable

holes for either of its two positions.

The feed-changing mechanism located in the head, provides
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variations ranging from 0.007 inch to 0.036 inch per revolu-

tion of the spindle. Any of these changes can be instantly

obtained by shifting the levers E and F. Fig. 3. The feed, in

thousandths of an inch, obtained for the different positions of

these levers, is shown on the index plate, and both levers are

positioned by a spring plunger, as the engraving indicates.

The way the feeding movement is transmitted from the spindle

Pig. 3. Enlarged View of Head showing ControUing Levera

to the driving worm shaft, is clearly shown in Figs. 4 and 5.

Fig. 4 shows the lower case dropped down, thus exposing the

gears and clutches, and Fig. 5 is a diagrammatical section of

the head. The same reference letters are used in both these

illustrations for corresponding gears, and the order of the

.l/«i':/</Her!/.-V.l".

tained, which number is doubled by operating the clutch con-

nected with g and g,.

A depth gage is provided on this machine which consists of

a graduated scale mounted on the head just to the right of the

counterbalance, as shown in Fig. 5. The counterbalance car-

ries an adjustable pointer (or several pointers if desired)

which is set to the required depth rather than at zero, so that

Fig. 5. The Feed-change Mechanism and Spindle Counterbalance

letters indicates the way the power is transmitted. The gear

a on the spindle, drives, through a train of intermediate gears

6, c, d, e, and /. either gear g or g„ depending upon the posi-

tion of the clutch between them, which Is controlled by the

lever F, Fig. 3. Either gear g or g^ drives, in turn, a solid

cone of gears h ^i and h,. meshing with the gears i, j and

fc that rotate the driving worm shaft S. By connecting either

of these latter gears with shaft S. three feed changes are ob-

Flg 4 lo expose Feed-change and Splndle-diivlng Gears

the pointer moves upward toward the zero mark as the hole is

being drilled. With this arrangement, the workman sets the

gage to the depth required before beginning to drill, and the

coincidence of the pointer with the zero mark, shows when the

depth has been reached. The advantage in having the pointer

move totvard the zero mark Is that It is not necessary for

the workman to keep in mind what the depth is, as would be

.V(i(.-).Mi€r!i..V,l'.

Fig 6. Transverse Section showing Drive to Spindle and Back Gears

the case if the pointer moved from the zero position to the

depth graduation. The feeding mechanism is provided with

automatic trips which may be set to operate at different

depths. These trips do not interfere with the movement of

the spindle, which can be adjusted up or down irrespective

of their position. Provision is also made for automatically

tripping the feed when the spindle reaches the limit of its

movement.
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By referring to the plan view of tlie machine, shown in

Fig. 2, the position of the spindle reversing gears and their

clutch, and the gears for operating the elevating screw, as

well as the relative positions of the levers and other parts, may
be seen. These machines are equipped with a 16- by 24-inch

plain box table, or, if desired, with a tilting table on the base.

They are built in 2%-, 3- and 3%-foot sizes. The particular

machine illustrated is the 2i.i-foot size, and it has a net

weight of 3600 pounds.

FOX MULTIPLE-SPINDLE DRILLING
MACHINE

The Fox Machine Co., 1612 N. Front St., Grand Rapids, Mich.,

has redesigned its No. 3 multiple-spindle drilling machine, as

shown by the accompanying engraving. This machine is in-

tended to handle a class of work of medium weight, requiring

neither very light nor very heavy drilling operations, such as

automobile engine bases and similar parts. The driving pul-

leys on this design are located on the base at the rear, as

shown, and transmit power to a single pulley at the top of the

column which drives the drill spindles through a change gear

mechanism. By having the main driving pulley located on

the base instead of at the top, the vibration when drilling, is

reduced to a minimum. The pulleys are of large diameter

and have broad faces, thus insuring ample power. All drill

speed changes are obtained through a system of sliding gears.

Fig. 1. Fox No. 3 Multiple-spindle Drilling Maclline

and the feed changes for the drilling table are effected in the

same way. Four changes of drill speeds are available and six

changes of drill feeds. The column of this machine has been

made extra tall to permit the use of high jigs on the table.

The maximum distance from the surface of the table to the

under-surface of the head, is 43 inches, and the travel of the

table is approximately 30 inches. All the main bearings are

of special bronze and are provided with ample means for oil-

ing. The principal gears are of chrome-nickel steel and have

broad faces. The gears in the head are encased and run in

an oil bath. This machine is equipped with drill spindles

and bearings of special construction which allows the drilling

01 holes having the same center distances as the diameter of

the drill spindles. One of these spindles and its adjusting

arm is shown in detail in Fig. 2. The universal joints used
are the company's

o w n construction.

This type of machine
can be furnished for

drilling holes as fol-

lows: Ten %-inch

holes; eight %-inch

holes; fourteen 14-

inch holes; sixteen

%-inch holes; twenty

^4-inch holes, and
twenty-four 3/16-inch

holes. These holes

can be drilled in eith-

er aluminum, cast

iron, or steel. The
drill table on this ma-

chine measures 17 by

22 inches. The drill

head can be fur-

nished in either round or rectangular shapes. The machine
occupies a floor space of 6 feet by 2i4 feet and its overall

height is 7 feet 8 inches.

Pig. 2. Spindle and Adjusting Arm of the Pox
Multiple-spindle Drilling Machine

OSBORN DOUBLE-SPINDLE GRINDING OR
POLISHING MACHINE

The grinder or polisher shown in the accompanying engrav-

ing, which is a recent product of the Osborn Mfg. Co., of Cleve-

land, Ohio, is provided with two independently-driven spindles,

so that it is practically two machines in one. This feature

makes it possible for two operators to work at the machine at

the same time without interfering with each other as the in-

dependent drive enables one workman to change his wheel, or

to stop the machine for any other purpose, while the man on

the opposite side continues his work.

This machine is adapted to the polishing and buffing of

large work, and it is especially adapted for the work of the

stove manufacturer. It is strongly constructed throughout,

and the spindles are of steel and ground. The diameter of

the spindles in the bearings is 1% inch, and the length of the

bearings, which are babbitted, is 9 inches. The entire length

of both spindles is 62 inches, and the distance from the inside

Osborn Polishing or Grinding Machine with Independently-
driven Spindles

of the collars to the extreme ends is 7 inches. The height
from the floor to the center of the spindles is 3S inches. Either
tight or tight and loose pulleys will be furnished.

As will be noted by referring to the illustration, the front

legs bend inward, which not only gives convenient standing
room for the workmen, but also increases the rigidity of the
machine as a whole. A floor space of 60 by 32 inches is re-

quired for this lathe, and its approximate weight, when packed
for shipment, is 300 pounds.
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BLISS STRAIGHT-SIDED PRESS OF UN-
USUAL PROPORTIONS

A straight-sided single-crank press tliat is o£ unusual in-

terest because of its great size has recently been built by the

E. W. Bliss Co., 5 Adams St., Brooklyn, N. Y. It is the largest

press of this type that has been built by this company, and, as

Fig. 2 shows the rear of the press and gives a good idea of

the gearing. The machine is triple geared and the entire

train is made up of cut steel gears and pinions. The large

main gears each weigh about 13,000 pounds.

This press is controlled by a hand lever operating a power-

ful friction clutch of a new type, designed especially for heavy

duty. By means of this clutch the machine is always under

instant control, and it may be stopped and started at any
part of the stroke. Attached to the wheel is a safety coupling,

which acts as a safety guard in case the press, through care-

lessness or otherwise, is subjected to a pressure greatly in

excess of that for which it is designed. The total weight of

the press is 190,000 pounds.

MANVILLE AUTOMATIC SWAGING
MACHINE

A swaging machine recently brought out by The Manville

Brothers Co., Waterbury, Conn., is shown In the accompanying

engraving. This machine has a full automatic feeding and

cutting-off mechanism for handling such work as bicycle

spokes and similar articles. The swager proper is the same

as that found on the well-known rotary machines now on the

market, the work being done by a series of rolls mounted In

a cage rotating at high speed. The wire enters this machine

through the double roll straightener shown to the right, passes

through the hollow spindle in the center of the swager, and

through the feed grip and cut-off quill at the extreme left

where the wires are cut off to the proper length and dropped.

The main swaging spindle is driven by a belt on a heavy

pulley fastened to the rear end of the spindle. The other

mechanism is driven by the pulley, worm shaft and worm

Fig. 1. Front View of Large B]i3s Press

far as we know, it is the largest of this type built by any

press concern. It shows the continually increasing tendency

toward the building of larger and heavier presses for the

manufacturing of heavy sheet-metal stampings

to replace articles previously made of eastings,

or for such heavy stampings as were hereto-

fore made by hydraulic presses, the crank press

method giving a more uniform production in

addition to effecting considerable economy in

manufacture.

Fig. 1 shows a front view of the press, which

is of the built-up type construction, in which

four large vertical tie-rods receive all the strain

and relieve the frame columns of the pressure

exeited when the press is in operation. The

frame columns are of very large cross-sectional

area, imparting great rigidity to the entire

press. The crankshaft is 16 Inches In diam-

eter and weighs 9500 pounds. Power is trans-

mitted to it at both ends which greatly reduces

the torsional strain on the shaft and equalizes

the pressure on the journals and gears. The

slide, which is guided for practically its entire

length in the gibs when the tools are doing their w-ork. is, ow-

ing to its great size and weight, raised and lowered by a 4

horsepower motor mounted on top of the press, as shown.

The power is transmitted from the motor to the worm and

the worm-wheel adjustment through a vertical shaft.

Fig. 2. Rear View of the BDss Press

shown, which meshes with a worm-wheel on the main cam-

shaft passing through the pedestal. This shaft carries four

cams which operate, respectively, the feed, cut off, binder and

die-controlling mechanism.

The feed consists of a short lever with a roll engaging the
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large feed cam; a link connecting tliis lever with tlie long,

slotted lever, shown to the left; and an adjustable link connect-

ing the slotted lever to the feed grip lever, mounted on a slide

which travels back and forth on a dovetailed slide way. The

length of the swaged portion of the wire is regulated by ad-

justing the horizontal link in the vertical slotted lever. The

length of the unswaged portion depends upon the throw of a

tending through the center of the main swaging spindle. On
the forward end of this hollow spindle are hinged two wedges

which are free to reciprocate between the swaging dies and

the backing pieces which take the thrust of the swaging rolls.

When the hollow spindle with its wedges is thrust forward,

the dies are closed upon the wire and are swaging; when
drawn back, the wire is left unswaged and of its full

original diameter.

With this machine a great variety of work

may be accomplished, with a minimum of

labor cost, as the wire can be taken directly

from the coil, straightened, swaged, cut to

length, and dropped out complete without

handling.

ManvUle Swaging Machine with Automatic Feeding and Cutting-oCf Mechanism

cam-piece set into the main feed cam, different pieces being

set in for different work.

The cutoff mechanism consists of a forked connection hav-

ing a roll engaging the cut-off cam, this connection terminat-

ing in a threaded rod passing through a swivel on the end of

a swinging lever. This lever carries a miter segment mesh-

ing with a corresponding one on the horizontal lever

shown, which carries the cut-off knife. These short levers,

knife, etc., are mounted on a casting which is adjustably

clamped on the same dovetailed slide way that carries the feed

STARRETT RADIUS GAGE
AND PLIERS

Recent additions to the line of small tools

manufactured by the L. S. Starrett Company,

Athol, Mass., are shown in Figs. 1 and 2. The first illus-

tration shows a radius gage that, as the name implies, is

used for determining the radius of any curved surface with-

in its range. There are two sets of leaves or gages, one

having convex and the other concave ends so that the radii

of surfaces having either of these formations can be meas-

ured. This tool is adapted for the use of machinists, tool-

makers and patternmakers, and it will be found particu-

larly useful for laying out special forming tools, dies, etc.,

as well as for measuring fillets. It is made in two sizes

designated as A and B. Size A has 26 leaves that are

stamped to indicate the radii which vary by 64ths from

1/16 inch to 1/4 inch. Size B is made with 32 leaves which

are also stamped to show the radii which vary by 64ths

from 17/64 inch to 1/2 inch.

Fig. 2 shows a pair of pliers which, as the engraving indi-

cates, have a wide range of adjustment. The lower jaw may

be moved in or out by turning the knurled worm shown

which engages a rack cut on one side of the jaw. The handles

are pivoted to each other and move together so that they are

^p^ ^[ © ^®J
-~N ^

Ma

Pig. 1. Starrett Fillet or Radius Gage

slide. It Will thus be seen that the bracket and its imme-
diate mechanism, may be adjusted for cutting shorter or longer

wires.

The binder which holds the wire in place while the feed

grip is returning for another stroke, consists of a lever with a

roll engaging the binder cam within the pedestal, and having a

set-screw adjustment at its outer end. This screw operates

upon a vertical rod, which it forces against the wire at the

top of the bracket carrying the straightener.

Tlie die-controlling mechanism consists of a lever at the

rear of the machine, which carries a roll, engaging a cam on

the main shaft. This lever has a vertical member, carrying

a second roll, which operates between the two flanges of a

grooved collar adjustably mounted on a hollow spindle ex-

Fig. 2. Siarrett Expansion Pliers

always the right distance apart to grip with the hand. The

jaws have a capacity for pieces ranging from to I14, inch,

and they can be adjusted to grip evenly either a straight or

taper surface. As the pivoted jaw nas a short fulcrum, the

pliers have considerable gripping power. They are made from

drop forged steel with handles struck up from heavy stock to

give ample strength for all ivquireuieuts.

SCHELLENBACH GEARED HEAD LATHE
The John B. Morris Machine Tool Company, Cincinnati, Ohio,

is now manufacturing the design of Schellenbach geared head

lathe, shown in Fig. 1, which illustrates the standard 16 inch

by 8-foot lathe arranged with what is known as a semi-quick-

change gear-box. This gear-box is made to interchange with

the quick-change screw-cutting attachment, and either the

semi quick-change gear-box or the quick-change screw-cutting

attachment may be applied at any time after the lathe leaves

the factory, should a change be desired. The semi-quick-

change gear-box provides three changes of feed for every
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change of gears, and, as will be noted by referring to the

illustration, the change-gear quadrant is mounted upon and

swings directly from the gear-box, thus permitting this part

to be manufactured as an independent unit.

The apron feed is through a splined screw and a steel slid-

ing double bevel pinion. Both cross and longitudinal feeds

are driven through frictions and are reversible in the apron.

A positive feed is provided which permits of the use of the

rack for rough chasing all screw pitches shown in the index,

thereby relieving the lead-screw of excessive wear. Means
are provided for disengaging the rack pinion from the rack.

A is keyed to a bronze sleeve which bears directly upon the

lathe spindle. This bronze sleeve has a hardened nickel steel

pinion B keyed to it, the outside diameter of which is the same
as that of the bronze sleeve referred to. Splined to slide upon
this bronze sleeve and pinion B. is the hardened nickel steel

cone gear C. the longitudinal movement of which is controlled

by the handle D on shaft E, sector F and sliding fork G. The
desired longitudinal position of cone gear C is determined by
the pointer of handle D and the index plate located just below
it, as shown in Fig. 1. This index plate provides a list of

diameters to be turned at various cutting speeds in feet per

Fig. 1. Latest Design of Schellenbech Geared Head Lathe

and there is also an adjustment of the rack pinion to compen-

sate for wear. The eccentric lever at the right end of the

apron enables the operator to lock the carriage to the bed for

facing. Tlie chasing indicator is located at the right end of

the carriage and is made so that its worm-wheel may be

swung out of engagement with the threads of the lead-screw

minute and these diameters correspond, of course, to the va-

rious gear combinations of the driving train. The range of

speeds and diameters given on this plate is indicated by the

table Fig. 3. The four vertical columns of the index plate

correspond with the four longitudinal positions of the cone

gear C which is shown in the illustration at its farthest posi-

jrac/i("H(ry..V.r.

Fig. 2, Mechanism of the Geared Head

when not in use. The apron handwheel, as well as that of

the tailstock, is counterbalanced. The steady-rest is arranged

to be faced in either direction.

Fig. 2 shows a sectional plan and an end elevation of the

geared headstock, and a sectional view of the friction for

driving the spindle when the back gears are not used is shown
to the extreme right in this illustration. The driving pulley

tion to the left, thus exposing the pinion B and allowing one

of the rocker-gears H to be meshed with it. The second and

third positions of cone gear C to the right bring these cone

gears into proper alignment with the rocker-gears H the pin-

ions of which mesh with internal gear ring M. The fourth

or last position of cone gear C to the right clutches it posi-

tively to sleeve I which revolves loosely upon the lathe spin-
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die. The clutch teeth on sleeve / are made to receive the

teeth of the small gear of the cone C. Sleeve / has a gear

formed upon it and this gear meshes with gear J which is

doweled and screwed to flanged casting A'. Flange K is

splined to main driving pinion L and carries the internal gear

ring ,1/ previously referred to. Flange K also drives the fric-
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When cone gears C are disengaged from the clutch of gear

/, the rocker-gears H may be engaged to the selected gear of

the cone. The end elevation shows the two rocker-gears H
and the method of mounting them upon the rocker casting.

When the drive is through the cone gear C to either of the

rocker-gears H, it is transmitted to the spindle either through

gears N and or through iiinion L and the face

gear. Tlie headstock, as shown, provides fourteen

changes of speed, running the driving pulley at a

constant speed.

This design permits of an oil bath for the gears,

and all of the gears which are thrown in and out of

engagement are made of nickel steel apd are hard-

ened. All speed changes, whether in back gear or out

of back gear, may be made while the machine is run-

ning. There are no loose gears and no gears are

exposed. When providing this machine with a motor

drive, a bracket is mounted upon the headstock and

a gear Is provided in place of the pulley A. The

lathe is also arranged so that the drive may be ob-

tained with a silent chain driven from a motor

mounted underneath the headstock. This style of

headstock is also applied to the 18- and 20 inch lathes.

Fig. 3. Diameters of Work and Cutting Speeds given on Headstock Index

tion ring shown in section to the right, and this ring locks

gear N to gear ./ by the longitudinal movement of driving

pinion L through rack and lever P seen at the left end of the

headstock housing. Gear N meshes with gear O which is

keyed to the spindle, and it has the same number of teeth as

the loosely mounted gear /,• thus when cone gear C is clutched

to gear / and gears / and N are locked together by the fric-

tion ring, the spindle will be driven at its maximum speed

which is the driving pulley speed. When the lever P is moved
to the left, the friction becomes disengaged and the pinion L
slides on and engages the steel face gear mounted on the

outside of the front spindle bearing; the drive is then posi-

tive. The friction is operated by a dog or plug Q in pinion

"PRESTO-SET" BOWS_FOR
DRAFTSMEN

A unique form of draftsman's bow, in the divider,

pencil, and pen types, is illustrated in Fig. 1. This

bow has a graduated arc or scale attached to it and

an indicating point which shows the radius to which

the instrument is set. This feature eliminates the

inconvenience of using an ordinary scale and effects

a considerable saving in time. The scale on the in-

strument is graduated to read in thirty-seconds of an

inch and each instrument is carefully adjusted before

leaving the factory. The graduations are larger than

actual size and therefore easily read. When making

adjustments, no spinning of the nut is necessary, as

a shifting and self-clamping type of adjusting nut is

provided, so that the instrument can he quickly set

late (Q a,ny radius within its range. When making ad-

justments, the legs are pressed slightly together to release

the nut, after which they are opened or closed until the

pointer is approximately over the desired graduation. The

Fig. 1. Bows with Attached Scales

L. and this plug engages the lever R in the friction. Adjust-

ment of this friction is provided by the screw S which may be

adjusted from the front of the headstoclc.

"Presto-set" BowFig. 2. Setting the '

nut is then placed in position with the right hand and turned

until the instrument is accurately set as determined by the

scale. With a little practice this type of bow can be set with

ease and rapidity. It is claimed that these instruments will

maintain their accuracy indefinitely, though it is, of course,

essential that the lengthwise adjustment of the needle points

be not disturbed. The pencil point, which is continually

wearing away is provided with a special screw adjustment, as

shown, so that it can be lengthened after sharpening. These

instruments are furnished either single or in combination of

two or three and with or without a case. Tliey are the product

of the Eugene Dietzgen Co., Chicago and New York.
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LATHE DRAW-IN ATTACHMENT AND
SPRING COLLETS

The accompanying half-tone shows a draw-in attachment

and spring collets made by The John B. Morris Machine Tool

Company, of Cincinnati, Ohio. This attachment may be ap-

plied to the lathes built by this company. The set of collets

shown are for the 14-inch lathe, and on this particular size

the holes in the collets range from Vs inch to 1 inch and vary

by sixteenths. The bore of chuck A fits the nose of the lathe

spindle, and the threads on the periphery of the chuck, screw

directly into the face gear which is mounted outside of the

front spindle bearing. A hardened and ground tool steel ring

is forced into a counterbore in the front end of chuck A and

aiH?<^>*>s>r»^i«^^«ik

Lathe Draiv-in Attachment and CoUeta

this ring receives the tapers of the collets. The collets are

tightened on the stock by the tube B which extends through

the spindle and has a hard-wood handwheel keyed to it, as

shown. The collets are secured from turning by a bushing

fitted into the spindle taper, which contains in its bore a key

receiving the keyseats of the collets. This device is supplied

as an extra attachment and on all sizes of the lathes built by

this company. The larger machines, of course, permit the use

of larger sizes of collets, than those here shown.

DETRICK & HARVEY HEAVY-DUTY
RADIAL DRILL

A powerful radial drill that may be attached to the cross-

head of a gantry, or to a heavy building column, as shown
in the illustration, has been brought out by the Detrick &
Harvey Machine Company, of Baltimore, Md. The spindle of

this machine is driven by a vertical type, variable speed motor

Large Radial Drilling Arm that may be attached to a Building Column, etc.

giving spindle speeds ranging from 100 to 400 revolutions per

minute. The motor is mounted on the drilling head and it

drives the spindle direct through spur-gearing having a ratio

of one to four, giving practically the full output of the motor
to the spindle. This direct drive has been found economical

from the standpoint of power, as it eliminates the multiplicity

of gearing and transmission parts found in standard radial

drills.

The spindle of this drill is 314 inches in diameter, and it

has a vertical movement of 18 inches that may be effected by
hand or power. There are four changes of power feed vary-

ing from 0.0076 inch to 0.0625 inch per revolution of the spin-

dle. The radial arm is of box shape construction and it has a

vertical face 24% inches wide. It is heavily braced to a

cylindrical vertical portion which rests upon a ball-bearing

seat in a pivot bracket. The vertical bearings provided at the

top and bottom are equipped with roller bearings. The mini-

mum and maximum radial drilling capacities of this machine
are, respectively, 2 feet 6 inches and 6 feet 6 inches, though

this capacity can be increased if desired. The weight of this

drill complete with the motor as illustrated, is 16,000 pounds.

BRISTOL'S COMPENSATED RECORDING
THERMOMETER

The recording thermometers manufactured by the Bristol

Co., of Waterbury, Conn., have been constructed in various

different forms, depending for their operation on the expan-

sion of a liquid, the expansion of the vapor of a liquid, or the

expansion of a gas. These thermometers have been used ex-

tensively for ranges

of thermometers up

to 800 degrees F.,

but the models

equipped with flex-

ible connecting
tubes between the

sensitive bulb and

recording instru-

ment and depend-

ing for their opera

tion on the expan-

sion of a vapor or a

gas, have not, until

recently, been

adapted for record-

ing the lower

ranges of tempera-

tures.

A new compen-

sated gas-filled re-

cording thermome
ter, has recently

been developed by

the Bristol Co., for

recording compara-

tively low tempera-

tures, such as the
Fig. 1. Bristol Gas-filled, Class HI, Becording

temperature of the Thermometer— case removed to show Interior

, , « Mechanism
atmosphere, of wa-

ter, or of brine in refrigeration systems, etc. The Important

new feature of this thermometer is the patented compensating

attachment with which it is equipped, that automatically

corrects any changes of temperature in the recording instru-

ment. A sensitive bulb is placed in the element the tempera-

ture of which is to be measured, and this bulb is connected

with the pressure tube of the instrument by a flexible capillary

tube, as shown in Fig. 1, which is a view of the instrument

with the case removed to show the interior mechanism. The
sensitive bulb, the flexible connecting tube, and the spiral

pressure tube are all filled with an inert gas under pressure.

The changes of temperature in the element surrounding the

sensitive bulb cause corresponding changes in the pressure

of the confined gas, and these pressure changes are measured

and recorded by the instrument. The sensitive bulb is or-

dinarily about 10 inches long and % inch in diameter, and the

volume of gas contained in it is very large in proportion to

the volume contained in the fine capillary tube connecting the

bulb and the recording instrument, so that the error due to

changes along the connecting tube are negligible.

It has long been recognized that an air or gas thermometer

is the ideal type for measuring low temperatures, provided

such an instrument can be used in the laboratory where it is
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possible to make the various corrections. It is in this con-

nection that the value of the compensating attachment for the

spiral pressure tube, with which this new instrument is

equipped, is apparent as it causes the same readings or records

when the temperature at the recording instrument changes

as it would if the temperature at the instrument remained

constant. The need for such a compensator can be illustrated

by considering the application of a thermometer of this type,

for recording the temperature of brine in a refrigeration sys-

tem. Tie temperature of the atmosphere at the point where

the recording instrument was installed might, of course,

change, although the temperature of the brine at the point

where the sensitive bulb was installed might remain con-

stant; in such a case, the thermometer, inasmuch as it is used

Fig. 2. Chart giving Record of Condenser Water Temperatures

to record brine temperatures should be so constructed that it

would be effected only by the temperature changes at the sen-

sitive bulb.

Fig. 2 shows a record of condenser water temperatures as

recorded by one of these thermometers on a chart having a

range of from 40 to 220 degrees Fahrenheit. It will be noted

that this chart has a reversed scale of uniform graduations,

the temperature increasing toward the center. For condenser

water temperatures, the reversed scale is a desirable feature,

as the average temperature is usually lower than 125 degrees,

whereas the temperature is likely to reach the boiling point

occasionally when the vacuum in the condenser is lost, as

shown by the record made between 1:30 and 1:45 P. M. on the

chart illustrated.

WORM SWIVELING TABLE FOR MORRIS
RADIAL DRILL

A worm swiveling table that is supplied as an attachment

to the line of plain radial drills manufactured by the John B.

shaped casting A is bored to fit onto, and is supported by, the

lower end of the column of the radial drill. The lower end of

.1 is supported on the plug B which is doweled and bolted to

the base of the machine in correct alignment with the column.

That portion of casting A which bears upon the column of the

radial and ou plug B, is made in halves and is bolted together

and the stud and lever D clamp A from swinging with the col-

umn. The box table E swivels upon A and is adjusted by a

worm formed upon F, which worm engages a worm-wheel se-

cured to the box table. A circular portion of the table is

graduated from both sides of zero to 90 degrees. This swiv-

eling table has a V planed in one side for convenience in

clamping cylindrical work, and the top of the table is bored

in the center to receive a circular revolving table when this is

required. The swiveling table may be securely locked, after

being set, by the clamp-handle shown to the right. The stand

H bears upon the base of the machine and prevents the outer

end of the table from deflecting when heavy strains are im-

posed upon it. This table is furnished with the 21/^-, 3-, and

3%-foot radial drills manufactured by this company.

SUPERIOR 22,1 2-INCH AUTOMATIC HIGH-
SPEED DRILL

An interesting development in drilling machinery is illus-

trated herewith. This machine, which is a 22%-lnch size and
fully automatic in its operation, is a recent addition to the

S^^veling Table Attachment for Morris Radial Drills

Morris Machine Tool Company of Cincinnati, Ohio, is shown

in the accompanying engraving. The upper lug of the forked-

Automatic High-speed Drilling Machine, built bj- the Superior
Machine Tool Co.

line of upright drills manufactured by the Superior Machine

Tool Co., Kokomo, Indiana. It is designed to handle high-

speed steel drills and it has a tapping capacity for machine

or pipe taps up to 1% inch.

As the illustration shows, the left-hand spindle is equipped

with a tapping attachment. The machine can be set to drill
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to any depth up to 8 inches, and by means of adjustable dogs,

the spindle can be automatically tripped at any predetermined

point, after which It backs out and goes forward again in

about one-tenth of a second; in other words it takes about

that long for the spindle to come out, return to its original

position, and start downward. By adjusting a set-screw in the

trip lever, the spindle can be made to feed downward, auto-

matically trip itself, and run back to its upper position and

stop; it may then be started downward by the throwing of a

lever that is operated from the front of the machine.

This drilling machine has positive geared feeds, and all

gears are heat treated and ground. The spindles have ball

thrust bearings and the sleeves are graduated. Tie table,

which is of the knee type construction, is heavy and rigid.

It is raised and lowered with a telescoping screw, and it has

a working surface of 40 by 17 inches. The machine can be

started or stopped by a shifter lever, or each spindle can be

controlled independently by the two foot pedals shown in the

front of the base. All operating levers are so positioned that

they may be controlled without the workman changing his

position. The face width and diameter of the tight and loose

pulleys is 4% by 10 inches, and the three-stepped cone pulleys

are designed for a 3-inch belt. This machine is built in sev-

eral different styles, having from one to four spindles. Either

the wheel-and-lever plain type with or without back gears, or

a wheel-and-lever, back geared, power-fed machine with auto-

matic stops, can be provided.

table, which has one flat and one V way, is 43 inches wide and

12 inches deep over the ways. The bed is 22 inches deep, and

it has three vertical w-ebs of metal which insure rigidity.

The housings, which are secured at the top by a tie-piece ex-

tending from the front to the rear, are of rectangular box

shape and have faces 16% inches wide. The cheeks for the

housings have a vertical depth of 32 inches and are 55 inches

long. The cross-rail, which is raised and lowered by an in-

dependent motor, has a vertical face of 19 inches and a depth

DETRICK & HARVEY HEAVY-DUTY
PLANER

The Detrick & Harvey Machine Company of Baltimore, Md.,

has added to its line of planers the design of heavy-duty forge

planer shown in Fig. 1. This machine is of the beltless type,

Pig. 2. Induction Clutch which operates on the Principle of the
Induction Motor

of 20 inches between the housings. The tool-heads are of

extra heavy pattern and have steel aprons and holde.s. All

gearing is of steel, cut from the solid, except the driving worm
(the Sellers drive being employed) which is made of phos-

phor bronze. Tliis driving worm has six teeth in engagement

with the table rack, which has a 9 inch face and is cut from

solid forged bars.

In Fig. 2 a section of one of the induction clutches is shown,

for the benefit for those not familiar with this type of drive.

Pig. 1. Detrick & Harvey Heavy-duty Planer with Induction Clutch Drive

it being driven by a 50 horsepower motor which transmits the

power through a Wheeling Mold & Foundry Co. induction

clutch reversing drive. By means of this drive, cutting speeds

ranging from 35 to 50 feet per minute, and return speeds vary-

ing from 65 to 100 feet per minute are obtained. Provision is

also made for changing the cutting and return speeds quickly

and independently of each other.

This planer, while a 48inch pattern, has a maximum ca-

pacity for work 50 inches wide and 48 inches high. The

This clutch, in its operation, is similar to an induction motor.

The copper ring C is the driven member and it is held by a

spider A, the hub of which contains the bushing b. This

spider runs loose on the shaft and its hub carries a pinion

through which power is transmitted. All the other parts

shown belong to the driving member which is keyed to the

continuously-running motor shaft. This driving member,

which acts also as a flywheel, consists of the two-part steel

casting E and F, the coil O and the collector rings D. The
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copper ring C has running clearance between castings E and
F, and since it is nonmagnetic, it has no tendency to be
drawn over towards the poles on either side. This ring has,

however, a high conductivity and because
of this fact and its position with relation

to the revolving magnetic driving mem-
ber, it is pulled along by this driving

member on the same principle as that of

the induction motor. Two of these

clutches are employed, one for the cutting

and the other for the return stroke, and
a switch w^orked by dogs admits a small

current to one clutch on the cutting stroke

and to the other clutch on the return

stroke. It will be seen that the induction

clutch transmits power without contact

between its driving and driven members.
The weight of this planer, exclusive of

the motor and induction drive, is 53,000

pounds, and some of the weights of the

principal parts are as follows: Table, 9100

pounds; bed, 14,500 pounds; each housing,

9300 pounds; cross-rail, 3S00 pounds;
each cross-rail head, 1400 pounds; each

side head, 1300 pounds.

This planer can also be furnished for a belt drive direct

from the line-shaft or, if desired, it can be driven by a belt-

connected motor.

objectionable. The breakage of drills is prevented in two
ways: The drill does not go through and strike the opposite
wall of the pipe where practically all breakage occurs, and, in

MOLINE SPECIAL DUPLEX DRILLING
MACHINE

The duplex drilling machine shown in the accompanying
halftones is intended, principally, for drilling pipe and also

Pigr- 1- Multiple-spindie Duplex Pipe and Bar Drillmgr Machine, built by the Mollne Tool Co

Fig. 3. Front and Top View of the Duplex Diilljng Machine

addition, a hollow spindle, a special chuck, and a straight
grooved drill are used, the latter projecting beyond the chuck
just far enough to pierce one of the pipe walls. The drill is

positively driven by the jaws of the chuck and it is kept from
slipping by a threaded rod shown in Fig. 3. By supporting
the drill close to the point, drill bushings or guides are not
needed and special jigs, bushings, etc., for different sizes of
drills are unnecessary.

The pipe is held in adjustable V-blocks and it is clamped by
plunger-rods which are connected to the rails. These blocks

and plunger-rods may be readily re-

moved, if it is desired to use any
other type of jig. The heads are ad-

justable anywhere along the rails

and they have the spiral drive regu-

larly employed by this company. The
spindles have ball-thrust bearings,

and means are provided to compen-
sate for wear. The feed is obtained

by causing the rails to approach and
recede from each other, and, under
ordinary circumstances, this move-

ment should be continuous, the num-
ber of strokes being so timed that the

operator can remove and replace the

work while the plungers which hold

it are withdrawn. An automatic

stop is provided, however, which will

disengage the feed at the back end of

the stroke. The feed can be thrown
in or out at any point by the double-

ended foot treadle shown.

This machine is furnished complete

with a pump, tank and piping, and
for bar drilling when the holes are so closely spaced that they

cannot be drilled at one setting. When drilling pipes with a

machine of the ordinary type, there are several difficulties:

One is the time lost when the drill is passing from one wall

of the pipe to the other; another is the breakage of drills,

caused either by fins or burrs or the striking of the drill

against the further wall; aud the large burr made when the

drill comes through, has also been an undesirable feature. In

addition, it has been impossible to use short drills owing to

the lengths required when the drill had to pass through both

the guide bushing and the pipe.

With this new duplex type of machine, which is a recent de-

sign built by the Mollne Tool Company, Mollne, III., these diffi-

culties have been overcome. As the illustrations indicate, the

pipe is drilled from each side, thus eliminating the time re-

quired for feeding the drill through the hole of the pipe, and
the burrs are all on the inside where they are not, as a rule.

requires practically no special appliances for any work within

its capacity. It is built in several sizes, capable of driving

Pig- 3 Spindle Head and DetaUs

drills from 3/lG inch up, and any number of heads are pro-

vided.
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TURRET AND TURRET SLIDE FOR
MORRIS LATHES

A turret that can be applied to the carriage of the engine

lathes built by The John B. Morris Machine Tool Company,

Cincinnati, Ohio, is shown in Fig. 1, and in Fig. 2 a turret

slide is illustrated which is also applicable to the various sizes

of lathes built by this company.

The turret, Fig. 1, is made interchangeable with the com-

pound rest and it contains a bronze nut that engages the cross-

feed screw of the carriage. A bracket is provided which can

be bolted to the back of the carriage and this bracket has an

adjustable stop-screw that serves as a positive stop for the

turret. The locking-pin, which is of tool steel, is controlled

by the lever A and this pin engages a hardened tool-steel

illustrated is for a 16-inch lathe. It has a 9-inch traverse

when revolved automatically, and a 12-inch traverse when
operated by hand. The turret will clear tools which do not

exceed 5% inches in diameter.

Fig. 1. Turret for Carriage of Lathes built by the John B. Morns
Machine Tool Co.

inde.xing ring. The wear of the locking pin is taken up by a

taper gib that is adjusted by screw B. The flats on the tur-

ret, which is hexagon in shape, measure 9 by 5 inches and

holes up to 214 inches in diameter may be bored.

The turret and slide shown in Fig. 2 is without power feed,

the movement of the slide being by hand through a pilot shaft

and pinion in the ordinary manner. The hexagon turret itself

is revolved and locked automatically or by hand, as desired.

Provision is made for disengaging the devices for automa-

tically revolving the turret, wiien it is to be operated by hand.

Fig. 2. Turret and Slide for Morris Lathes

This turret slide is also supplied with power feed and an au-

tomatic stop, and when arranged in this way a gear box is

secui'ed to it. This attached gear box contains a train of

gears, the driven one of which is keyed to the pilot shaft the

driving gear being splined to the lead-screw. This arrange-

ment gives as many rates of speed as there are changes for

feeding or screw cutting. TTie automatic stop is always sup-

plied with the power feed, and in such cases the top slide is

equipped with a T-slot at B which receives an adjustable stop

dog. This dog operates a latch which disconnects the gear

feed train previously referred to. The particular turret slide

LOXON REFLECTOR LAMP GUARD
The McGill Manutac taring Company, of Valparaiso, Indiana,

is now nianufat turing the improved form of electric guard,

illustrated herewith,
which is especially adapt-

ed for use around ma-

chinery. As the engrav-

ing shows, this is a com-

bined guard and re-

flector so that it not only

gives protection to the

lamp, but enables light

to be reflected at any

given point. This reflec

tor is also useful as a

shade for protecting the

workman's eyes, particu-

larly on machine tool

lights, and its usefulness

in this connection, as

well as a reflector and

guard, will doubtless ap-

peal to machinists in gen-

eral. The guard is locked

on the socket of the lamp
with a key, so that the

lamp is not only pro-

tected from breakage,

but from petty theft, as

the guard cannot be re-

moved without considerable difiiculty, unless the key is em-

ployed. Another advantage claimed for this guard is that it

enables the use of smaller lamps than would ordinarily be

necessary, thus reducing the light bills.

Combined Lamp Guard and Reflector
for the Shop

NEW MACHINERY AND TOOLS NOTES
Ellipsograph: .T. T. Kelley, West Rush, N. Y. Instrument

tor drawing ellipses, which enables ellipses covering a wide
range of axes to be drawn. A compass forming a part of

the ellipsograph, may be detached, when desired, and used as
ordinary dividers.

Combination Pliers: Medhus-Pihl Co., Hastings, Mich.
Combination pliers having double-ended jaws for regular plier

work and for cutting. The jaws have a square recess fitting

a projection of similar shape on the handles which enables
the jaws to be placed in four different positions with relation

to the handle, thus adapting the tool to a variety of uses.

Molding Machine: Union Foundry & Machine Co., Pitts-

burg, Pa. Molding machine of the combined jar and squeez-

ing type. It is adapted for making light castings, such as are

made in snap flasks, and also deep and heavy castings. When
making deep molds, the squeezing head is pushed back and
the machine converted into one of the jarring type.

Vernier Caliper and Depth Gage: Schuchardt & Schutte,

Cedar and West Sts., New York. Combination vernier cali-

per and depth gage so designed that the inside jaws and depth
gage are simultaneously set to coincide with the outside meas-
urements. The tool has two sets of graduations which, by
means of verniers, give minimum readings of 1/128 inch and
0.001 inch, respectively.

Thread Gage: William Avery & Co., Foxboro, Mass. Thread
gage with attachment for setting an internal threading tool

after grinding. This gage has an end which fits the partly

finished thread, and a V-groove near the other end by which
the tool is set. As this V-groove is located just one inch from
the end that fits the thread, the tool will "pick up" the partly

finished thread, provided it is not fractional.

Welding Outfit: Alton. Laine & Co., Long Island City, N. Y.

Oxy-acetylene welding outfit comprising oxygen and acetylene

storage tanks, with keys and valves; oxygen and acetylene

reducing regulators with two gages each; oxygen safety de-

vice; acetylene safety and purifying device; welding torch

with 10 tips; 24 feet of high-pressure hose; and one pair of

Hallau chemical ray goggles, and the required wrenches.
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Screw-Driver: Kiiukiner & Scott, 626 North 12th St., Phila-
(kliilii!!, Pa. Screw driver having blades of 3-, 6- and 8-inch

lengths which interchange with a brass mahogany-covered
handle. These blades are of tool steel and have a tempered
cross-pin which engages a slot in the end of the handle to

take the torsional strain. The handle end of the blade is

threaded to fit the cap nut which retains it in position.

Combination Shear: McSherry Mfg. Co., 122 Ninth St.,

Pittsburg, Pa. Combination shear, punch, and bending press
adapted for cutting, punching, and bending rounds, squares,
flats or angles. This tool is hand operated, and It will punch
a 5/lG-inch hole through 1/4-inch steel; shear 1/4 by 2-inch

steel, or i^ inch rounds; and bend % by 2-inch steel. Inter-

changeable punches and dies are furnished which adapt this

tool to a wide variety of work.

Oil Furnace: Bellevue Furnace Co., Detroit, Mich. Fuel-
oil muffle furnace for high-speed steel, in which the flame is

conveyed from the inlet to the furnace outlet through a con-

tinuous spiral groove formed in the brick lining. The muf-
fle itself is supported by the spiral remaining between these
grooves. Wlien steels which cannot be safely treated in a
horizontal furnace, are to be heated, the furnace can be easily

changed to a vertical position.

Valve Grinder: J. F. Higbee, Muncie, Ind. Machine for

grinding gas-engine or other valves mechanically. The valve
being ground is given a progressive rotary movement com-
bined with an occasional vertical movement to allow new grit

to enter the seat. The cylinder castings are placed on the ma-
chine base and the valves to be ground are connected with the
spindles. It is claimed that one man, with this machine, can
grind from four to eight valves in 10 or 12 minutes.

Thread Milling Attachment: Garvin Machine Co., Spring
and Varick Sts., New York City. Thread milling attachment
for milling machines, adapted to cut either single or multiple
inreads with:n a wide range. The milling cutter is mounted
on the face of the column and is driven by the spindle, while
the work holder is placed on the table and is rotated through
change gears. This attachment has been used successfully for

threading such work as milling machine and lathe spindles
and similar parts.

Double Spindle Milling Machine: Beaman & Smith Co.,

Providence, R. I. Double, vertical-spindle milling machine
with minimum and maximum adjustments between spindle
centers of 24 and 40 inches, respectively. Adjustable supports
are attached to the housings on either side for steadying the
lower ends of the cutter spindles. The table is 36 by 48 inches
and it has a travel of 52 inches. The housings are 46 inches
apart, and the spindles have a vertical adjustment of from 3 to

9 inches above the table. Two conveniently located levers

control the nine available feed changes.

Rotary Cleaner: Brown Hoisting Machinery Co., Cleveland,
Ohio. Rotary cleaner for removing rust and scale from struc-

tural material, etc. It consists of two disks mounted on a
hub and containing near their peripheries a series of pins
upon which are carried a large number of steel blades or cut-

ters. These blades are rectangular in shape and the holes by
which they are supported on the pins, are elongated so that
the blades have considerable freedom of movement. This tool

is directly driven by a high-speed pneumatic or electric grinder,

and its effectiveness is due to the chipping action of the rap-

idly revolving blades.

Vertical Boring Milling Head: J. Morton Poole Co., Wil-
mington, Del. Boring, drilling, milling, and tapping head
for the vertical boring mill. This head will take milling cut-

ters up to 12 inches in diameter, and it is driven either by a
5 horsepower variable speed reversing motor, or by a two-
speed countershaft and a three-step cone pulley. There are 12

spindle speeds ranging from 8 to 96 revolutions per minute;
4 boring feeds varying from 1/64 to 1/8 inch per revolution
of the spindle; and a similar number of milling feeds varying
from 1/80 to 1/10 inch per revolution of the spindle. This
head has the same number of feeds for facing and turning as

the standard type.

Horizontal Boring, Drilling and Milling Machine: Franklin
Machinery Co., Franklin, Pa. Horizontal boring, drilling and
milling machine equipped with an overhead steady-bar in ad-

dition to an outboard bearing, for use when a long span is

necessary. The drive of this machine is of the all geared
type, giving twelve speed changes. There are six changes of

feed. Both the drive and feed gears are immersed in oil.

The automatic feed may be applied to the boringbar saddle,

the outboard bearing, or the table in both directions. The
maximum distance from the bar to the table is 36 inches;

there is a continuous feed for the bar of 36 inches, and the
horizontal capacity is 72 inches.

Multiple Spindle Drilling Machine: Langelier Mfg. Co.,

Providence, R. I. Special multiple-spindle drilling machine
and three drill heads containing 16, 24 and 44 spindles, re-

spectively. The main spindle of this machine is driven by a
quarter-turn belt connecting with a driving pulley at the rear.

A stepped cone provides three speed changes which are suf-

ficient for the drill combinations used. The work is fed by
raising the table by means of a large pilot wheel connected
through reducing gears with tlic rack-and-pinion movement.
The table has a working surface of 18 by 26 inches, and a ver-

tical adjustment of 4% inches. It slides in a knee that can
be adjusted and fastened in different positions.

Friction Clutch: Hilliard Clutch & Machine Co., Elmira,
N. Y. New type of friction clutch in which the two friction
plates are drawn against the friction ring by screws that are
operated through spiral gears and racks attached to the slid-

ing collar. The friction ring contains a number of hard-wood
inserts and when these are worn, adjustments to comijcnsate
for wear may be easily made. One of the advantages claimed
for this clutch is that the friction may be gradually applied
and the load "picked up" smoothly and without any sudden
shock. This feature adapts the clutch to delicate machinery,
such as is found in textile mills, but it is also used with satis-

factory results on large machine tools.

Crank Shaper: C. S. Dodge, Lowell, Mass. Twenty-four
inch heavy-duty crank shaper, having V shaped ram guides to

insure accurate alignment. The ram is actuated by a back-
geared crank with a quick return. Changes in the stroke
can be instantly made with the machine in motion or at rest,

and the length of the stroke is indicated by a stationary index.
The feed-screw is provided with a dial, reading to thousandths.
The table, which is of the box form, can be swiveled to any
angle so that either of its sides may be used. This table can
also be removed when it is desired to attach work directly to

the apron. The column is so designed that shafts up to four
inches in diameter may be passed under the ram for keyseat-
ing.

Sheet Metal and Wire Reels: Baird Machine Co., Oakville,
Conn. Wire reels for wire forming machines or presses, and
sheet metal reels also adapted to press work. The sheet metal
and scrap reels are adjustable so that coils of varying inside
diameters can be quickly accommodated; the outer flange is

also adjustable for different widths of metal. These reels are
interchangeable on the stud or shaft so that in case it is neces-
sary to run the metal through the press a second time, the
empty metal reel and the scrap reel can be interchanged, thus
saving considerable time. The wire reels also have adjustable
arms, the ends of w-hich turn inward so as to catch the loose
inner coils of wire and force them into place as the coils are
placed on the reel.

Roller-Jaw Drill Chuck: Weaver Manufacturing Co., Spring-
field, 111. Drill chuck composed principally of a heavy outer
rim or shell on the inner wall of which there are three cam
faces, against which a similar number of hardened steel rolls

operate. These rolls are contained in a cage that may be ro-

tated by means of a key, thus causing the rolls, as they ascend
the cam surfaces, to grip the drill shank at three points 120
degrees apart. With this construction, the resistance of the
drill to turning and the grip, increase simultaneously, as the
resistance causes the hardened roller jaws to move further
along the cam surfaces so that they are automatically tight-

ened. This chuck is simple in construction, and it is claimed
that it will not mar or injure the drill shank, no matter how
severe the strain may be.

Trolley Wheel Lathe: Garvin Machine Co., Spring and Var-
ick Sts., New Yoi'k. Lathe especially equipped for rapid pro-
duction of trolley wheels for electric railways. The
grooves in these wheels, which are made from ma-
terial varying from hard-bronze to pure copper, are
finished by two tools mounted on the cross-slide, each
of which forms half the groove. These tools are fed
nearly to the bottom of the groove without touching the
metal; then by a sudden movement of the carriage to the right

and left, they are made to remove the hard scale without the
wear on the cutting edge that wouid take place if they were
fed in slowly by means of the cross-feed. The work while be-

ing machined is held in a Garvin pneumatically-operated
chuck. With this machine a hard-bronze wheel 4 inches in

diameter can be finished in 2 minutes.

Metal Sawing Machine: Taylor-Shantz Co., 230 Mill St.,

Rochester, N. Y. No. 2 metal-sawing machine designed to

meet the demand for an accurate and rapid cutting-off tool for
light work. The construction is simple and compact. The
drive to the saw is through cut bevel gears, a large worm,
and a bobbed worm-wheel, all of which are pack-hardened to
insure long life. The feed is by gravity, there being a lever
and an adjustable weight which can be moved to diffei'ent po-
sitions as ihe saw becomes dull, or to apt the feed to differ-

ent stock. The vise is of the V-block pattern and the stock
is clamped in position by a hardened screw. The saw blade,
which is 8 inches In diameter, is made of a special semi-high-
speed steel, and it has a constant relief from the rim to the
center. This saw runs in an oil bath and the machine is

equipped with an adjustable gage.

Power Press: Manville Bros. Co., 27 Benedict St., Water-
bury, Conn. New line of single-acting open-back power
presses. The frames of these presses are well reinforced
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where necessary; the beds are deep; the shaft is of hammered
steel; and the slide strong and well braced at the back. At
the front and sides of the bed there are finished surfaces for

attaching feeds and fixtures. The clutch is of the well known
Johnson type, and the press is arranged either to run con-

tinuously as long as the treadle is depressed, or, in special

cases, it can automatically be thrown out of engagement at

each revolution. The friction is a new automatic releasing

type which releases as the foot treadle is depressed, and is

applied with full force as the treadle ascends. These presses
are fitted with a side or throat roll feed, friction dial or
vatchet dial feed, or any special attachments.

Press: Ferracute Machine Co., Bridgeton, X. J. External
notching press for cutting the notches in the peripheries of

armature disks. This machine is designed to produce accu-

rate work rapidly. The shaft runs continuously and is con-

nected to the ram by a pitman and a ram clutch. The work is

indexed by the direct action of a pawl upon a ratchet which
is clamped to a spider, attached to the main spindle.

After one revolution of the disk, the ram stops automatically
at the top of its stroke, and the pawl :s disengaged from its

ratchet. This press is adapted for disks varying from 2 to

24 inches in diameter. When operating upon medium sized

work having about 20 or more notches, the press makes about
400 strokes per minute, while for large work having compara-
tively few notches, it may be run at about 200 or ?.00 strokes
per minute. The ram is capable of exerting a pressure of

about seven tons. The weight of the machine is 1400 pounds.

Power Hammer: Reliance Engineering & Equipment Co..

Jlilwaukee. Wis. Power hammer adaptable to general forging
work. One of the principal features of this hammer is the

spring arrangement which makes it unnecessary to adjust the

stroke, except in special cases, and gives added momentum to

the ram on its downward or working stroke. The arm carry-

ing the hammer head or ram is made in two parts and is

pivoted to the frame in the center. This arrangement makes
it possible for the arm to adjust itself automatically for widely
varying thicknesses of stock without the necessity of hand
adjustment and without lessening the force of the blow. As
the ram ascends, it has sufficient momentum to compress an
elliptic spring, which, in turn, gives back the stored energy
for the next blow; as a result the blow is many times heavier
than the weight of the ram. When an adjustment of the

stroke is necessary, this is made by shifting the position of

the crosshead to which the connecting rod is fastened, in or

out on its guide. Extending around the base of the hammer
there is a semi-circular treadle or foot lever by which the

hammer is started and stopped. The speed and force of the

blow is also regulated by varying the foot pressure on the

treadle. A brake connected with the treadle acts on the fly-

wheel as soon as the treadle is released.

Thread Rolling Machine: The National Machinery Co.,

Tiffin, Ohio. Vertical thread rolling machine in which long

rods can be threaded as well as bolts. The blanks are fed

into the dies horizontally, enabling work of any length to be

handled. The design is very rigid and occupies a minimum
of floor space. As the dies have their grooves in a vertical

pane, lubricant may be employed effectively. The reciprocat-

ing die-slide has a slow downward stroke and a quick return.

This slide is backed by a train of hardened steel rollers actu-

ated by racks and pinions. These rollers reduce wear to a

minimum as well as the friction and power for operating.

The blank to be threaded is inserted into the gap between
the die against a suitable gage, the blank lying upon a rest

or feed-bar. A starter actuated by a cam on the main shaft,

introduces the blank to the die at the proper time, and the

rest or feed-bar automatically returns to its original position

to receive the next blank. The movement of the feed-bar is

parallel to the faces of the dies which, with the aid given by

the starter, insures the blank being introduced into the dies

correctly. This machine is built in three sizes having maxi-

mum capacities for rolling threads }A inch in diameter by 4

inches in length; 1 inch in diameter by 3 inches in length; and
2 inches in diameter by 4 inches in length. The intermediate

diameters with lengths up to 6 inches can also be rolled.

MAKER OF MODEL SPRING WINDER
In the department of New Machinery and Tools for De-

cember, we illustrated and described a machine for winding

springs, but failed to give the name of the manufacturer.

This spring winder is the product of the Model Spring Winder

Co., Bowling Green, Ohio.

* * *

Phosphor-bronze should not contain too much phosphorus,

says the Brass World. The tensile strength is greater when
it is low in phosphorus, and the castings are generally sounder.

For sand castings, from 0.10 to 0.25 per cent of phosphorus

may be considered as the maximum.

A MACHINE FOR MAKING BARBED
WIRE

Barbed wire of the usual type consists of two No. 12 twisted

strands around and between which the barbs are mounted.
The recently patented machine described in the following is

being introduced by Blashill & Gray, Liondon, Canada, and is

ingeniously designed for producing barbed wire for which

only one No. 9 wire is used. The barbs, contrary to common
practice, are first cut to the required length, afterwards

formed in the machine, and finally pressed solidly onto the

main wire or strand which has been flattened at intervals to

Fig. 1. Machine for Making Single-stranrt Biubeil w :r.

form seats for this purpose. The barb itself requires a mini-

mum length of wire. It is made up of one loop only, wrapped

around the main wire.

The essential part of the machine for making barbed wire

of this type is shown in the half-tone illustrations Figs. 1 and

2, and in the line engravings Figs. 3 to 8, inclusive. The

action of the machine is very interesting because of its sim-

plicity and is as follows: The strand of wire passes first be-

tween rolls A and B, Fig. 2. These rolls flatten the wire

slightly at the places where barbs are to be seated. From

these rolls the wire passes between rolls C and D. where the

barb is fed in and bent over it. The barb-wire feeding

Pig. 2. Worldng Mechanism of the Blasliiil ^ Gray Barbed Wire Machine

mechanism is shown swung back, to give access to the rolls,

in Fig. 1. Normally, when the device is in action, this arm

Closes in ovei rolls C and D, forming a guard over the gears

as well. The barbs are cut off to the right length by the cut-

ters G on roll C, shown in Figs. 2 and 3, which act against a

stationary cutter on the feed roll arm. The barb H, Fig. 3,

just cut off and still straight in form, now lies between rolls

C and D. and is then forced by the strand wire into the pocket

./ of roll D. The strand wire itself, during this operation, is

backed up by tongue L in roll C, and forced into groove K of

roll D. This causes the barb to assume the form of a staple,

pockets M in roll C being provided to give clearance for the

ends of the bent wire.
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The relative positions of barb, straiul wire and rolls, at the

end of this operation, are shown in Fig. 4, where the outer

plate or ring of roll C has been removed, and a portion of

the roll U broken away to show the cutting tool and staple-

shaped barb. The main strand y now carries the staple-

shaped barbs in the pockets half-way around roll Z), after which

they pass between finishing rolls E and F. Previously, how-

ever, in their passage around roll D, the legs of the staple-

shaped barbs are crossed by the hard steel disks as shown

in Fig. 5. In Fig. G is shown a thin hard steel disk P which

MODERN GRINDING METHODS
In a paper on "Modern Grinding Methods," read before the

American Society of Mechanical Engineers at the December
meeting, by Mr. B. M. W. Hanson, of the Pratt & Whitney Co.,

Hartford, Conn., special reference was made to the large-size

vertical surface grinder just completed by this company. Sur-

face grinders have usually been made with the wheel grinding

on its periphery, but in this machine the ordinary cylindrical

wheel has been replaced by a cup-shaped wheel which covers

Mu<:hhn'r-j,y.Y.

Figs. 3. 4 and 5.

spreads tin- points of the barb further, while the roll R. act-

ing against roll D, as is partly shown in section in Fig. 7,

completes the wrap. Now the finishing rolls E and F press

the barbs solidly on the flattened spot on the strands, as

shown in Fig. 8, the whole operation being effected by a simple

continuous motion, no reciprocating or oscillating parts what-

ever being employed. The finished barb on its wire is shown

in Fig. 9.

The form of the finished barb is an important feature in this

development. It will be seen that the barb is pressed until

Figs. 6 to 9. Final Operations of Manufacture and Finished Product

the points extend radially, from the center. The mechan-

ism is very simple, and it is possible to operate it at a high

rate of speed. Several advantages are gained by the method

employed. It is possible to use large hard drawn No. 9 gage

wire in place of two No. 12 strands, as commonly used in

barbed wire manufacture. In this way the total surface to

be galvanized is reduced, and the annealing is made easier.

The output of the machine is also greater than that of a ma-

chine for twisting the strands, while the initial cost, main-

tenance and floor space are less.

Successive Operations in Barbed Wire Manufacture

the whole width of the work at once. Water for lubrication

and cooling is forced through the center of the spindle, the

centrifugal force throwing the water outward and compelling

it to pass between the work and the wheel. The table of the

machine has a stroke of 6 feet and can grind a flat piece of

work 6 feet long and 25 inches wide. The cup-wheel has a

diameter of 30 inches, and the whole machine is driven from

a single belt by a forty-horsepower motor. As this machine

has just recently been built, its capacity has not been fully

tested out as yet, but it is interesting to note the results al-

ready obtained. In one of the trials, a surface of cast iron 6

feet long and 20 inches wide was reduced 0.010 inch in thick-

ness in five minutes, leaving an excellent finish and a high

degree of accuracy. In fact, when tested, no point on the sur-

face was out of true more than 0.0005 inch.

The chips are cut by the outer edge of the wheel when it

passes over the work in the same manner as chips are pro-

duced by the outer edge of an end milling cutter. The large

surface of the wheel in contact with the work simply smooths

the surface. It is likely that for some kinds of work having

large flat surfaces this method of finishing will prove superior

to any other method. It was stated that at the present time

it is safe to say that grinding machines have been fully de

veloped to the limit of the cutting capacity of grinding wheels,

and that there probably will be no essential changes in grind-

ing methods or grinding machinery until the grinding wheel

itself has reached a higher development.

At the present time the difficulty met with in grinding lies

in the fact that wheels supposed to be made to the same speci-

fications vary considerably, and the feeds of the grinding

machine to be used for different materials must be regulated

by the operator not only to suit the material being ground, but

also to suit the wheel used. In this respect he cannot always

go by previous experience, but must run the machine a few

minutes, in each case, to determine the proper feed.

The methods followed by the leading machine tool builders

in the manufacture of lathes, planers, drilling machines, etc.,

have been minutely described in the technical press, but com-

paratively nothing has been published on the repairing of

machine tools. What is the best plan of rebuilding an engine

lathe? a milling machine? a shaper? Some one in these

United States must have the experience and ability to write

and illustrate what he knows. Where is he?
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BRAYSHAY'S PATENT CENTERING GRIP
By JOSEPH G. HORNER*

Messrs. Pickerings, Ltd., whose works at Stockton-on-Tees,

England, are devoted to the manufacture of lifts, hoists, cranes

and similar appliances, have brought out a useful device in-

tended for holding work for boring, drilling, facing, planing,

etc. It constitutes a species of large self-centering chuck,

adapted for gripping hoisting barrels or drums, pipes, and
similar work. When so held the object is automatically cen-

The method of introducing the work forms an ingenious
feature of the design; it will be seen on referring to Fig. 1

that there are strong spiral springs, E, anchored to the brack-
ets and to the back of the arm bosses. The purpose of these
is to pull the arms around so that they turn upward and thus
free the work, or leave an opening for the introduction of

another piece. The diagram Fig. 5. shows the brackets drawn
apart and the arms turned upward to receive the drum which
is being lowered down into them. As it is lowered, the arms
gradually accommodate themselves to its contour, whether
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FigB. 1 to 3. Side, Plan and End Views of Brayahay's Patent Centering Grip. Fig. 4. Alternative Sllde-waya to those shown In Pig. 3

lered, so that boring or other operations may be commenced
without further setting. No clamping bolts or plates are

needed, which feature saves considerable time.

The line-cuts Figs. 1 to 3 show the construction of the grip.

Tbere is a base A, in which slide two brackets B, caused to

approach or recede from each other by a right- and left-hand

round, elliptical, or square, and then by turning the screw,

the arms are brought into close contact with the work until

it Is gripped firmly and concentrically, as indicated by the

dotted lines, Fig. 5. In this drawing the amount of opening

is purposely exaggerated beyond that necessary to introduce

the drum.

It will be understood that a pair of these grips is required

to deal with work, their lateral distance apart being regu-

Fig. 5. Illustrating the Action of the Brayshay Patent Centering Grip

screw C, provided with a square at each end for a ratchet

wrench. Brass nuts are attached to the under side of the

brackets to receive the screws. Fig. 4 shows alternative slide-

ways to those in Fig. 3. Pivoted at the top of each bracket

is a cast-steel arm D, the gripping faces of which are at an

angle of 90 degrees with each other. The arms are so ar-

ranged that they can pass each other to grip work of the

smallest diameter within their capacity, which is 6 inches. By
drawing apart the brackets B, diameters up to 15 inches may
be gripped.

* Address : 45 Sydney Buildings, Batb, England.

Fig 6. Brayshay's Patent Centering Grips In Actual Use. The Grips
here shown are of Slightly Different Pattern to those described

lated by the nature of the work. In the half-tone. Fig. 6. two

grips of slightly different pattern are seen, for work up to 2

feet 6 inches in diameter. The screws are operated by ratch-

et levers, and an au.xiliary tie-bolt fastens the top ends of the

arms. It may be mentioned that Messrs. Pickerings have

supplied a large number of these grips to pipe makers.
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MULTIPLE PUNCH PRESS
In U. S. patent No. i)77,362 (November 20, 1910), obtained

by Thomas A. Banning, Jr., Chicago, 111., there is an inter-

esting (leveloiiment of the nniltiple puneh press tor punching,

in eouformity with a prescribed plan, by a templet previously

prepared in accordance with the arrangement of holes desired

in the final product.

j: X
Miichmerij.y.Y.

Fig. 1. Multiple Punch Press

Figs. 1 to 3 show the different features of the invention.

A movable head A carries several rows of punches B w'hich

register with dies in the stationary bed below. These punches

are attached to small plungers C. To one side of the in-

dividual plunger is a small cylinder D containing piston E,

normally kept to its rear end by a spring. Air pressure from

Fig. 2. Detail of Punch-controlling Templet and its Operation. Fig. 3. Punch
Units showing their Dead and Operative Positions

above, controlled as hereinafter described, forces the piston

forward at the proper time, its piston-rod entering recess F,

forming a stop tor the punch, the plunger for which has a

formed bearing at the top to receive it. In its normal posi

tion, as shown to the left. Fig. 3, plunger C slides up and down
and does not punch, whereas the punch to the right is in po-

sition to operate.

The control from above is shown in Fig. 2, where Gf is the

previously mentioned templet passing over end drums. U is

an air header under pressure, which pressure passes down
to the punches when the templet holes register as shown
by the right-hand hole. H is rigid, and a tight working air

connection is maintained by having / floating on a spring as

shown. Between the movable punches and this stationary

part are flexible hose connections.

The various parts are controlled by electrical means, the

whole being automatic, semi-automatic or manually operated,

as desired. In addition, the machine is so arranged as to be

made workable in units, separately, for small work, these in-

dividual units being connected from a central control for

handling large parts.

* * *

LOW EFFICIENCY OF UNIVERSITIES

Morris Llewellyn Cooke, member of the American Society of

Mechanical Engineers and an exponent of higher efficiency in

all fields of labor, has investigated the workings of a few

American universities and colleges at the instance of the

Carnegie Foundation. His findings have been published in a

bulletin issued by the Carnegie Foundation December 19. Jlr.

Cooke investigated the Universities of Harvard, Columbia,

Toronto, Wisconsin and Princeton, Haverford and Williams

Colleges and the Massachusetts Institute of Technology. The

report indicates that great waste of effort and loose methods

are prevalent in nearly all. Useless research work is being

carried on at great expense and other work is being done of

no practical value. Gardeners and other laborers start work

at nine o'clock in the morning and the educational worK is

suspended for athletic events, etc. Jlr. Cooke found the ad-

ministration of Columbia University to be on a higher plane

than any of the others investigated.

* * *

MAKING HARDENED TRY-SQUARES
A task is difficult in proportion to our inexperience. What

is very difficult for a machinist may be easy for a toolmaker,

and vice versa. So when we say the making of a knife edge

straightedge probably is one of the most difficult jobs required

of a toolmaker, we mean a toolmaker not having special ex-

perience in that work. If the knife-edge straightedge is se-

cured at right angles to a hardened steel stock to make a pre-

cision try-square, the job is increasingly difficult—for the in-

experienced, and most of us are in the inexperienced class.

A reader has expressed his desire to see a detailed description

of the process of making hardened try-squares. Is there an-

other reader of M.vchixerv experienced in making them who

can clearly describe and illustrate the work? An article on

this subject no doubt would interest toolmakers as well as ma-

chinists.
* * *

According to Page's Wcckhj a machine tool builders asso-

ciation is in course of formation in Great Britain. A meet-

ing of the machine tool trade was held in Manchester on No-

vember 4. Among forty or fifty influential firms who have

already promised membership are Alfred Herbert, Ltd., C. W.

Burton, Griffiths & Co., H. W. Ward & Co., Ltd., C. Redman &

Sons, Pheil & Co., Geo. Richards & Co., Ltd., Chas. Churchill &

Co., Ltd., Wm. Asquith, Ltd., Pollock, Pollock & Macnab, Ltd.,

and J. Parkinson & Son. It was made clear at the meeting

that such an association undouhtedly will meet with success,

but the scope of the activity of the association was not clearly

defined. It appears that one of the main objects is to form a

combination for regulating shows and exhibitions of machine

tools.
* a «

According to a report issued by the Society of German Ma-

chine Tool Builders, the machine tool trade improved ma-

terially during the first six months of 1910 as compared with

1909. The exports of machine tools amounted to 26,870 metric

tons, which is considered good, although it is less than the

exports in the first six months of 1907 and 190S, which were

27,387 metric tons and 30,256 metric tons, respectively.
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PROGRESS AT OAKLEY
At Oakley, Ohio—the new and attractive Industrial commu-

nity near Cincinnati—the Cincinnati Planer Co.'s plant is com-

pletely installed and in operation. A descriptive article on

this plant appeared in the June, 1910, number of Machixeky.

The Cincinnati Milling Machine Co. is operating both its

plants at Cincinnati and Oakley; at the latter place about

three hundi'ed men are employed.

The Cincinnati Bickford Co. has just finished moving its

Spring Grove Avenue and Bickford plants, which are being

consolidated in the new works at Oakley. The machinery and

material in the two plants totaled over 4,000,000 pounds and

the work of getting all this installed and in running order is

now progressing rapidly. It is expected that the Oakley works

will be in running order by January 1.5, and the consolida-

tion of the two plants will result in many economies of time

and labor.

The Cunard Steamship Co. has invited tenders for the con-

struction of a liner which will be slightly larger than the two

new White Star liners now building. The new Cunard vessel

will be 885 feet long and 95 feet wide, with 50,000 tons' dis-

placement. The speed for which it will be designed will be

23 knots. Provision will be made for 3800 passengers, be-

sides the crew.
* * *

PERSONALS
Leonard Munns, commercial manager of Cammell, Laird &

Co., Sheffield, England, is in the United States in the interests
of his firm.

John A. Logan, formerly brass-foundry foreman for the
National Cash Register Co., Dayton, Ohio, has taken a similar
position with the Pairview Foundry Co., Detroit, Mich.

H. C. Jones, formerly with the Warren Screw Co., Detroit,
Mich., has taken a position as outside lathe demonstrator for
the Lodge & Shipley Machine Tool Co., Cincinnati, Ohio.

J. W. Carrel, general sales manager for Lodge & Shipley Ma-
chine Tool Co., Cincinnati, sails January 5 on the steamship
Amerika for a four months' business trip in Europe.

Francis J. Armstrong has entered into a partnership with
his father, Charles G. Armstrong, consulting engineer of New
York, under the firm name of Charles G. Armstrong & Son.

R. B. Shaw has been appointed Cleveland manager for Hill,
Clarke & Co. Mr. Shaw until recently was sales manager of
the machinery department of the Davis Sewing Machine Co.,
Dayton, Ohio.

J. A. Bennett, who for the past two years has been me-
chanical engineer for the Lodge & Shipley Machine Tool Co.,
has taken the position of master mechanic for the Studebaker
Bros. Mfg. Co., South Bend, Ind.

William Snyder, formerly master mechanic for the Fulton
Bag & Cotton Mills, Atlanta, Ga., has taken the position of
chief mechanical and electrical engineer for the Georgia Mar-
ble Co. and Blue Ridge Marble Co., Tate, Ga.

F. G. Bolles, commercial engineer of the Allis-Chalmers Co.,
has resigned to accept a partnership with C. A. Tupper and
others in the Reliance Engineering and Equipment Co., with
offices in 415-16-17 Engineering Building, Milwaukee, Wis.
Charles M. Ams, president of the Max Ams Machine Co., Mt.

Vernon, N. Y., has returned from a successful three months'
trip in England and the Continent where he established
branch houses for the sale of his company's machines and
products.

F. O. Hoagland, who for the last one and one-half year, has
been chief mechanical engineer of the Remington Arms Co.,
Ilion, N. Y., has been appointed acting works manager of the
works, and in addition will continue to supervise those de-
partments under him as chief mechanical engineer.

C. C. Tyler, who for the last two and one-half years has
been works manager of the Remington Arms Co., Ilion, N. Y.,

has been appointed general manager of works In charge of
the general administration and operation of the Remington
Arms Co. and the Union Metallic Cartridge Co., Bridgeport,
Conn. His authority will extend over all employes of these
works.

C. H. Norton, of the Norton Grinding Co., was recently
elected president of the newly organized Worcester Publicity
Acsociation, Worcester, Mass. The objects of the association
are to assist in the advancement of Worcester by studying and
improving the methods of business through advertising, and
to serve as a publicity bureau for all Worcester business as-
sociations.

OBITUARIES
Daniel Arthur, vice-prr;,ident of the Arthur Co., New York,

was killed by a railroad train November 29, aged forty-four
years.

Charles Joseph de Berard c'ied at his home in Norwood
Park, Chicago, November 28, aged sixty-one years. He was
associated with Robert Tarrant in the machine shop business
for twenty-five years, and was a stockholder and director In
the Tarrant Foundry Co.; he was also secretary and treasurer
of the Felt & Tarrant Mfg. Co. of Chicago.

David Hunt, Jr., general manager of manufacturing for the
Everett, Metzger, Flanders Co., Detroit, Mich., was killed in an
automobile accident near Yale, Mich., .Xovember 26. The
party in the car were returning from a rabbit hunt and com-
prised Charles Adams, general superintendent of the E. M. F.
Co., Morgan Kavanaugh, the head of the drafting department,
Lee M. White, chief inspector, and several other gentlemen.
Mr. Adams was driving the machine, which skidded and over-
turned down a steep clay embankment. Recent rains had
made tne road slippery, and the accident appeared to have
been unavoidable. Mr. Hunt was about thirty-five years old,

a Harvard graduate, and began his manufacturing career as
a machine operator in a shop owned by his father at Water-
town, Mass., in which the first locomobile was constructed,
and Mr. Hunt designed much of the machinery used in that
car. Of that shop he became foreman and manager, leaving
to fill a position as salesman with Manning, Maxwell & Moore,
making his way in a few years to the position of Cleveland
manager of that firm, which he left to become treasurer and
sales manager of the Baush Machine Tool Co., of Springfield,

Mass. After two years with this firm he became general sales

manager of the Warner & Swasey Co., where he was for six

years. The entire manufacturing of the E. M. F. Co. was in

Mr. Hunt's hands, and he received reports from the works
managers of each of the various plants, utilizing his knowledge
to perfect manufacturing plans which he had laid out. Mr.
Hunt was widely known to machinery manufacturers and
users, and his sudden death was a great shock to his many
warm friends all over the country.

COMING EVENTS
DGCernl)or 31-.Tjinuary 7.— Intornational .\utoniobIIe Show, Graijd

CoDtral I'alaco, New York.
.lauiiaiy 7-21.— .\s.sociation of I.lcinsod Automobiles' tenth annual

o.thibitlon of automobiles and autoinobile appliances. M. L. Downs,
7 K. 42d St.. Now Yoil:.

January 18-10.—j\nnunl meeting of the .•\merican Society of Civil

Engineers, 220 W. 57th St.. New Vorlc. Charles W. Hunt, secretary.
.Tanuary 24-20.—.\nnual meeting of the American Society of Heating

and Ventilating Engineers, New York. W. M. Mackay, secretary, P.
O. Box 1818, Ni'w York.

.Tanuary 28-Fehruary II.—Tenth .Annual National .\utomoblle
Show under the auspices of the National .Association of .\utoniobile

Manufacturers, Inc., in the Coliseum and Coliseum Annex, Chicago.
S. .\. Miles, manager, New Southern Hotel, Chicago.
June 14-16.—Annual c<)nventlon of the American Railway Master

Mechanics' Association, .\tlantic City, N. J. Joseph W. Taylor, secre-
tary. Old Colony HIdg., Chicago.

June 19-21.—.Annual convention of the Master Car Builders' Asso-
ciation, Atlantic City, N. J. Joseph W. Taylor, secretary, Old Colony
BIdg., Chicago.

NEW BOOKS AND PAMPHLETS
Offu'iat, t'ATAi.m;! k of ttib I nteu national Centennial Railway

AND TUANSl'ORTATION KxPOSlTION' OF THE ARGENTINE RKPUBLIC,
270 pages, 7 x 10 inches. I'rice 50 cents.

This catalogue, which gives full particulars of the exposition held
in Buenos Ayres from May to Nov<'inber, 1910, is devoted principally
to the various exhibits. In all. there were some 3060 exhibits
mostly from the different exporting nations, such as the United States,
(ireat Britain, and Germany. The catalogue is divided into sections,
one for each of the exhibiting countries. Under the name of the tirm
exhibiting, are given particulars as to place <)f manufacture, and the
nature of the product exhibited. From the nature of the exposition,
the majority of the exhibits were of machinery, adapted to railway
and transportation purposes.

Mechanical World Electrical Pocket Book for 1911. 270 pages,
4x6 inches, OS illustrations. Published by Emmott & Co., Ltd.,
65 King St., Manchester, England. Price 6d. net.

This annual pocket-book makes its appearance for 1911 in a more
comprehensive and complete state than ever before, each year showing
n considerable betterment. In this issue, the descriptive matter has
been materially condensed, thereby affording space for a number of
new tables. These Include tables on current densities, permissible
temperature rise, percentage losses in electrical machinery, units of
Illumination, current consumed by incandescent lamps, life of glow
lamps, depreciation allowances, as well as other convenient tables.
The accumulator notes have been rewritten and extended, and the
sections on circuit-breakers, electricity in coal mines, and boosters,
have been similarly treated. Besides, a new section on liquid starters
or water rheostats has been introduced. That the electrical part i*»

being made more and more the predominating feature, is emphasized
by the fact that the sections on the mechanical means of transmitting
power have been condensed.

University of Illinois Engineering Experiment Station Bcl-
LETiNS. 6x9 inches. Published by the University of Illinois,

Urbana, 111.

These are the bound volumes of the bulletins issued from time to
time by this experimi-nting station, Vohiiiie IV cnnt:iins bulletins
27 to 34, on : "Tests of Brick Columns and Terra Cotta Block Col-
umns" ; "A Ti St of Three Large Iliinforo'd Concrete B^anis" ; "Fuel
Tests with Illinois Coal" ; "Tests of Reinforced Concrete Beams—Be-
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A new machine for the rapid and economical

production of duplicate parts

No. 13B Plain Milling Machine
Longitudinal Feed, 34"; Transverse Feed, 6"; Vertical Adjustment, 12"

This machine is the latest addition to our line of constant speed drive

machines. It is equipped with a friction clutch driving pulley which

permits of belting direct from the main line.

Three points of particular importance should be noted. First, it is

readily adapted to motor drive. Second, it is rigidly constructed, the

spindle is solidly supported and the bed and saddle are designed to

give maximum support to the table under heavy cuts. Third, it can be

operated with convenience and facility, levers and hand wheel being

located where they can be easily reached.

Send for General Catalogue showing full line.

BROWN <a SHARPE MFG. CO.
Providence, R. I.» VJ. S. A.
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The No. 2 HighPowerCincinnati Miller

This machine has the manufactur-

er's standard range. Plain, 28" x 8"

X 19". Universal, 25" x 8" x 18".

But it is away ahead of any other

No. 2 in other respects.

POWER: It is designed to be fitted

with a 5 H. P. motor, and will work
that motor up to 50 per cent, over-

load.

RIGIDITY: Its design throughout is on the box section principle.

The service to which each important member is subjected has

been determined by scientific investigations as a basis for the

detail design. For example: the knee gets chiefly twisting

strains; therefore we have made it a webbed box—the strong-

est rectangular form for resisting torsional strains. The braces

are a single piece truss with immense stiffness against the side

pressure that comes on the outer arbor bearing.

DURABILITY: All bearing surfaces are many times larger than

is actually required for the work.

The inside gears are all drop-forged

steel, and those chiefly used for speed

changes are nickel steel, hardened.

HANDINESS: It is the handiest mil-

ler made, is operated entirely from

one side; feed and speed indexes di-

rect reading; feed levers also reverse;

treadle for quick speed changing.

ACCURACY: Unexcelled.

Ask us for price and delivery.

THE CINCINNATI MILLING MACHINE CO.
CINCINNATI, OHIO, U. S. A.

European Agents—Alfred H. Schutte. Cologne, Brussels, Milan. Paris and Barcelona. Donauwerk Ernst Krause & Co., Vienna. Budapest and
Prague. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow.

Canaxhan Ageni^H. W. Petrie, Limited, Toronto, Montreal and Vancouver. Australian Agents—Thos. McPherson & Son, Melbourne.
Japan Agents—Andrews & George. Yokohama. Cuban Agent—Adolfo B. Horn, Havana.

Argentine Agents—Adolfo Mantels & Co., Buenos Ayres.
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and can drive in either direction. A very neat power transmission
gear is employed.

.\MERICAN Swiss Filf, & Tool Co., 24 .Tohn St., New York. This
descriptive price list of .\merican Swiss flies, forms a complc^te flne-flle

catalogue, illustratinj; and listing the various styles made- b.v this

company, which specializes on fine flies exclusivel.v. These "files of

precision" are distinctly an American product, and the line being fully

developed, offers a wide range for selection, for toolmakers' and die-

sinkers' uses.

Ingeesoll-Rand Co., New York. Form Xo. 3002 descriptive of class

A-1 straight-line, steam-driven, single-stage air compressors, and form
No. 9002 devoted to Davis calyx diamondless core drills, are typical

of the publications issued by this firm. In the former, the chief me-
chanical constructional features are dwelt upon fully, while in the
latter the drill in actual use, and the results of its use are described,

as well as its construction.

OSBORN Mfg. Co., I'leveland, O. Catalogue No. 131 descriptive of

the full line of foundry supplies, molding machines, brushes, brooms,
and hardware specialties marketed by this concern. Under the first

two beads come the various kinds of Osborn nioldiug machines, grind-
ing machines, tumbling barrels, core ovens, barrows, ladles, and mold-
ers' tools as well as many other articles. A very large variety of

brushes of all kinds for numerous purposes, are also included in the
catalogue, this being one of the firm's main lines.

Jo-SEPH T. Rterson & Sox, Chicago, 111. Two catalogues, one of
which is on power presses, describing foot, bench, inclinable, power,
wiring, horn, pillar, and toggle presses, special reference being made
to the special, positive, instantaneous clutch, which is separately de-
scribed. The other catalogue, on emery wheel machinery opens "with
a general talk on emery wheels with data tor grade selection, and
proceeds to describe and list their full line of abrasive machinery.
Gkxer.u. Electric Co., Schenectady, N. Y. Bulletins No. 4780 il-

lustrating and describing the (;em or metallized filament incandescent
lamp; No. 4iSl illustrating the G-E Magda incandescent lamp for
street lighting: Xo. -i7.S2 on dii'ecl current exciter panels; Xo. 4786
devoted to signals, auxiliary apparatus, and materials ; the third edi-
tion of No. 4tj02-B descriptive of automatic voltage regulators for
direct current generators : and Pamphlet B-300G containing an article
on luminous and flame arcs, versus open and enclosed carbon arcs
for street lighting, read before the National Electric Light Associa-
tion.

Carltle Johnsos Machixe Co., Manchester, Conn. Catalogue E
for 1011 on the .Tohnson friction dutches, comprising 4.i pages, 4^
by 7 inches. This catalogue is larger and more comprehensive than
any before issued by the company. It deals almost exclusively with
the driving of machinery through friction clutches, special attention
being given to the driving of machinery from line-shafting, thus eli-
minating cross belting, countersbafting, etc. Special mention is made
of clutches for cut-oft coupling work for use with marine motors. The
lists are complete, extending to clutch parts which are numbered to
correspond with the numbers indicating the parts on sectional views.

National Machixe Tool Builders' .\ssoclitiox, Charles E. Hil-
dreth, secretary, Worcester, Mass. OfBcial report of the ninth an-
nual convention held in New York, October 23 and 20, 1010. In ad-
dition to a detailed account of the business transactions, all the pa-
pers read before the meetings are given, along with the discussions
that followed each delivery. The following are the papers presented ;

•Who should pay the Expenses of a Kepiesentative from the I'actory
when sent out at the request of a Dealer to help close a Deal ?"

; "The
Use of Ball or Roller Bearings in Machine Tool Construction" ; "Con-
crete I v. Wood Flooring" ; "Advertising "

: and "The Design and Con-
struction of .Machine Tools from the User's Standpoint." The reports
of different committees previously appointed, were also received.

EcGEXE Dietzi;ex Co., Chicago, III. The ninth edition of its draw-
ing materials and surveying instruments catalogue might well be
termed an engineers' instrument treatise, so complete is it. It is a
book, 6 by inches, containing 55.5 pages attractively arranged. So
many and varied are the lines described and catalogui-d, that even a
partial list would be impossible. Every drafting room requisite is

given, from drawing and blue-print papers to drawing instruments.
In this class may be included many special topographical drafting de-
vices. Following this is a complete array of all kinds of surveyors'
instruuK^nts. chains, ti'ansits. tln'itdolites, etc., and msiny other civil

engineers' reipiirements. In addition to these few mentioned might be
noted planimelers, anemometers, current meters, and other recording
devices for varied uses. .\ good list of b"<iks on drawing and sclentlUc
subjects, is included.

TRADE NOTES
A.MERiCAX Emert WHEEL WORKS, Provldcncc. R. I., was. awarded

a gold medal at the Brussels Exposition for Its exhibit of grinding
wheels and abrasive products.

Edgar .Vli.ex & Co., Chicago. III., announces the appointment of
Schrock & Sciuires. 2!ll Pearl St., New York, as the eastern agents
for their tool steels, large stocks of which will be carried by them in

their warehouse, to promptly meet customers' requirements.

Peerless .\L'T0Matic Machine Co., Cleveland, Ohio, manufacturer
of atitomatic screw machines, whose plant was burned out a few
months ago. is now located in its new factory at West 77th St. The
shop building is CO by :'.00 feet long. The company is now in posi-

tion to take care of orders.

Foster Exgravixg Co., Newark, N. .7., is having its pressure regu-

lators made on a commercial scale in accoi'dance with the new patent
laws of Germany, .\ustiia, Hungary, Belgium and France. Arrange-
ments for foreign manufacture were made by Dr. Robert Grinishaw
of Dresden, Germany.

I.oxgvear & IIODGE, Maiquette, Mich., have been located In their

new, fully-equipped factory for a short perind. The whole plant has
been arranged with the idea of the rapid and eiricient production of

their special lines which consist of diamond diills, and drill machine
parts, though the plant is also equipped for doing a general machine
shop business.

Max .\ms Machixe Co., Mt. Vernon, N. Y., has, through its presi-

dent, Mr. Charles M. Ams, established branch houses in England and
on the continent for the sale of its sanitary solderless sealed can
and the .\ms doubl.*- seaniers. The new .Vnis factoi-y at Turin, Italy,

is completed and thoroughly equipped. It is one of the largest in

southern Europe.

Ixstitute of Operatixo, Engineers, 29 W. ."iOth St., New York,

has issued a prospectus containing the proposed plan and scope of

its work. Several branches are now in process of formation through-

out the country and the work has already been adopted in the exten-

sion course at Teachers' College. The chairman of the executive com-
mittee is J. C. Jurgensen ; secretary, M. W. Rice.

R. D. NCTTALL Co., Pittsburg, has introduced an innovation into

railwav eciuipiiient parts by bringing out casebardened geai-s and
pinions. While manv of these have been in seivice for some time, the

announcement has been deferi-ed until experience showed that the

parts would stand up under severe conditions. So satisfactory h:ive

been the results, that it has been decided to add these gears and
pinions to the regular lines.

VoxxEGL'T Hardware Co., Indianapolis, Ind., sepai-ated its ma-

chinery department from the rest of its busini'ss ,lanuary 1, lilll,

and is- operating it under the name of the Vonnegut Machinery Co..

as a branch of the Vonnegut Hardware Co. The Vonnegut Machin-

ery Co., will be located in the liuilding formerly occupied by the

Francke Hardware Co., 43 to 45 Si>uth Miridiau St. The sales or-

ganization will include Messrs. Anton Vouuegut, Charles Rassman and

C. B. Williamson.

M0RG4X Electric Co., Alliance, Ohio, has erected a large electric

sign on the smokestack of its plant. The sign spells M O R G A N, the

letters being hung perpendicularly down the side of the 400-foot

smokestack. The sign is readable a mile and a half away. It was
built bv the Dittenhafer Sign Co., Canton, Ohio, of a rust-resisting

"Toncah" metal made by the Staik Rolling Mill Co., of the same
place. The letters are six feet high and the width of stroke of each
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LATHE CHUCK JAWS—HI

Defai/s of Spring-Pin.

Pin. s^r ^f'oe^l

Fig. 9. For holding Ivork ofirreg-

ular shape. This h/pe ofjaur ispro-

vided r/ifh spring-pins.yrhich are

used for Iruing up Ihe irork. Inoper-

afionplace fhe ivork in fhejaivogainsf

the sfop-pin, then rafale chuck to

true up irork. Release spring-pin

opposite lonfspofoncasfing,bg looseningsel-screw whichpresses on

shoe. Lock spring-pin ivilh sef-screw lyhen work is fruedup.

U

:?^
Fig. II. For holding long finished yrork tvhich has one or

more diameters. Jarrs are made to conform fo fhe fyyo

diameters, thus giying a better gripping surface.

4-

Fig. 10. Afypeofjanrwhichisusi/allgtobe

avoided, butmay{)eusedifsharply scored.

...
1 ,

rti

^iK
Fig. 12. For holding long rough trork such as casting^

etc. ThejanYS are cut out at /^, andslotted at BrSO as
to give a four-point grip.
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MACHINE TOOL TESTING

A METHOD OF TESTING AND INSPECTING VERTICAL BORING MILLS AT THE
BULLARD MACHINE TOOL CO.'S SHOPS

By ERIK OBERQ-

MECHANICS engaged in the building ot macliine tools

are, in general, quite familiar with the methods ordi-

narily used for testing the alignment and truth of

ways, spindles, shafts, tables, etc., as ordinarily carried out in

machine tool building plants. Some of these methods have
been described and illustrated in previous issues of M.\chin-

ERY. (See M.vcniNERY, November, 1909, "Assembling a 24-

inch Engine Lathe"; December, 1909, and January, 1910, "As-

sembling a 4S-inch .Motor-Driven Planer.") Well-defined meth-

ods for a final running test, carried out systematically and
with a view of detecting and eliminating all possible defects

a system of building the machines were not used, some of the

preliminary tests now carried out would be impossible.

Briefly described, the testing system consists of first testing

the running and power transmission qualities of each of the
individual units that go to make up the machine, dynamome-
ter tests being made on the most important parts, and then,

when all the units are assembled and the machine is ready
for shipment, it is again subjected to a final test and inspec-

tion, while running idle as well as while under load. Suitable

instruments are used in the test to record definitely the con-

ditions to be determined. Besides these tests, the machines

Fig. 1. Bullard 24-inch Vertical Turret Lathe under Pinal Test before Shipping

in the machine before shipping, are, however, not in vogue in

machine tool building plants in general. For this reason a

description of the system used for this purpose at the Bullard
Machine Tool Co.'s shops at Bridgeport, Conn., will be of

especial interest to all concerned with machine building in

general, and especially to machine tool builders and users.

The boring mills and vertical turret lathes built by the Bul-
lard Machine Tool Co. are all made according to the unit

system of construction, that is, each of the devices of which
the complete machine is made up is self-contained, being
built and assembled as units, all these units being then finally

assembled at one time on the frame ot the machine proper.
The unit system of construction admirably lends itself to the
plan of testing put into use in these shops. In fact, if such

* Associate Editor of M.^CHrXERV.

are subjected to the regular tests for alignment, etc. and
rigid inspection of both the individual parts and the assembled

machine, the same as in any well conducted machine tool shop.

Testing- the Driving Speed Box

In Fig. 3 is shown the arrangement for testing the running

qualities of the power transmission gears in the main speed

box through which the power to the machine is delivered.

The speed box is mounted on a frame and support as Indi-

cated, and power is transmitted to it by means of a belt pulley

on the end of the regu'ar driving shaft. The dynamometer is

then so arranged that the power delivered from the shaft

which afterwards furnishes the power to the machine itself,

Is measured. In this way the conditions to which the speed

box is subjected during the test are exactly the same as those



433 MACHINERY February. I'Jl]

to which it will be subjected when assembled on the machine

There are five speed changes in the gear box and each of

the sets of gears is subjected to a load test corresponding to

a delivery of 15 H.P. The adjustment for measuring the

power at the various speeds is very simply taken care of by

means of a standard lever-arm and weight, as indicated in the

Illustration, the lever-arm being provided with five eye bolt?

at carefully pre-determined locations, to which the weight is

successively attached by a hook as shown. This simple ar-

rangement makes it possible to test the power output at the

various speeds very quickly. As 15 H.P. is an output much
greater than that to which the machine is ever likely to be

subjected while in actual operation, any detect in the gears

of whatever kind would be likely to show itself at this time

Any defects in alignment causing heating or binding, and any

defects in the gears producing excessive noise, are easily de-

tected at this time and remedied before the gear box is as-

sembled on the machine.

Testing- the Feed Gear Boxes, Power Traverse Gear, etc.

In Fig, 2 are shown a number of the minor gear boxes and

mechanisms set up tor testing. Some are mounted on special

passed the ordinary inspection tests on the assembling floor.

Under ordinary conditions, in fact, w'e would say that the ma-
chine is ready to ship, and in a great many machine shops the

machines are shipped at this stage. The experience of the

BuUard Machine Tool Co., however, indicates that the final test

to which they subject their machines often is a means for de-

tecting defects which would have passed through all previous

stages of inspection, and which, in fact, no other method of in-

spection would make it possible to detect. These are the de-

fects which ordinarily are found first when the machine is

mounted and set to work in the shops of a customer, and which
cause a great deal of expense, worry and difficulty—both di-

rectly and indirectly. By subjecting the machines to this final

test before shipping, nearly all these minor defects—defects

which in some shops are considered as absolutely unavoidable

—are in the majority of cases remedied before the machine
leaves the builders' plant.

During this last test, the machine is driven by an electric

motor belted to the driving pulley of the machine, a watt-meter

being connected to the motor so that the load on the motor is

carefully recorded. The machine set up for the final test, the

motor by which it is driven, and the watt-meter are shown In

Fig, 2. Testing the Various Units—Feed-gear Boxes. Traversing Gear, etc,—before Final Aesembling on the Machine

brackets and others directly on plates screwed to the bench.

Each part is provided with an individual pulley and driven

from overhead shafts. During the tests of these minor details,

no actual dynamometer test is made, but each of the parts is

running under a load obtained by clamps firmly secured to the

ends of the shafts, these clamps being prevented from rotating

by resting one end against the bench. This arrangement is

seen in three instances on the illustration. The parts ai"e

permitted to run in this way for about an hour, during which

time the inspector is watching their performance, looking out

for any undue noises of the gears, heating of the bearings ana

shafts, or any other defects. All defects found at this time

are remedied, and the units do not pass thi-ough this stage of

the testing before they are running in a satisfactory manner.

Testing the Complete Machine

The most interesting part of the tests to which the machines

are subjected, however, yet remains to be described. Tliis test

takes place when the machine is finally assembled and has

Fig. 1. On the table of the machine is mounted a friction disk

brake by means of which the load is applied to the machine,

one set of the disks of this brake being held stationary and the

other revolving with the table. The friction brake can be ad-

justed to whatever resistance is required.

The test proper is divided into three stages: First the ma-

chine is run idle for one hour; then load is applied during

another hour's run; and finally the machine is again run idle

for a third hour, except that at this time all the feed motions,

traverse motions, reversing gears, etc., are set into action.

During the whole of this test an inspector who is entii-ely in-

dependent of the shop and who has had nothing whatever to

do with the machine until it passes to him for its final in-

spection, takes note of the behavior of all of the working

parts of the machine. A most interesting feature of the test

is the record made of the temperature of the bearings. Ther-

mometers are submerged in the oil wells of all the important

bearings and it has been found that this temperature test of

the bearings is the only possible means tor detecting slight
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defects in the alignment of shafts, causing in some instances

a very small—yet objectionable—binding action and conse-

quent heating of the bearings. A temperature, under load, of

110 degrees F.—rapidly rising in some cases—has been found

to indicate trouble, the difficulty being almost always due to

misaligned hearings. Any temperature over 95 to 100 de-

grees is carefully watched, and the test prolonged to allow a

thorough observation of the part in question.

While the inspection system in the shop proper, covering

the individual parts of the machine when in process of manu-

facture, is as rigid as it can possibly be made, a great many

Fig. 3. Testing the Speed-box Gearing before Assembling on the Machine

minor defects in adjustments and some omissions are detected

and remedied during this final inspection. The fact that the

inspector is entirely removed from the shop proper and is

responsible to no one but the superintendent is an important

feature of this system of inspection, as, of course, the personal

factor in any inspection system of this kind is a most Impor-

tant consideration. The inspector must actually look for de-

fects, and have no hesitancy in putting them on record; other-

wise the system would be of little value.

In Fig. 4 is shown a chart made on a Bristol's recording

Fig. 4. Chart obtained on the Watt-meter during the Final Test

watt-meter which gives the record obtained when running the

machine idle and under load, the line A, nearest the center,

showing the first hour's test, with the machine running with

no load. The outside line B shows the record of the test

during the second hour, when the machine was running under

full load. The breaks or peaks in the record curve indicate

the moments when the speed changes were made and the ab-

sorption disk brake adjusted for the new speed conditions.

Ordinarily three charts are made, one for each hour's test,

but in the present case the records have all been made on the

same chart in order to show comprehensively how the test is

made. Tlie third hour's test covers that of the first hour, so

that only one line is shown for both these tests. The report

made by the Inspector includes three of these charts, a tem-

perature record for the bearings, and a list of the defects

found. The inspector's report, for example, would have the

appearance as shown below:

Inspector's Report of Final Test of 24-inch Vertical
Turret Lathe

Temperature,
Degrees F.

First Second Third
Bearings Hour, Hour. Hour,

Light Load Light

Speedbox Bearings 70 88 85

Headstock Bearings 65 68 68

Table Pinion Bearing 76 79 80
Power Traversing Bracket, Upper. 68 71 72

Pow-er Traversing Bracket, Lower. 70 74 74

Feed Works, Upper 66 68 68

Feed Works, Lower 65 69 69

Driving Pulley Bracket 70 SO 78

Remarks

Headstock: Oil level set too high. (Reset).

Speedbox leaked. (Return hole drilled).

Observation stops Xos. 4 and 5 bad. (Replaced).
Feed-worm bottomed in upper gear. (Stop adjusted).

Side-head turret bound on stud when filled with tools. (Hole

relieved).
Instruction plate on speed box missing. (Attached).

Chuck-jaw binder bolts bottomed in T-slots. (Shortened).

Two securing-screws loose in table gear. (Replaced).
(Signed) Olsen—Inspector.

The items under the head of "Remarks" which are in paren-

theses, indicates what means have been taken to remedy the

defect. At the time when the machine has passed out of the

inspector's hands, there is little likelihood that any defect of

a serious nature will ever be detected after the machine has

been installed in the shop of a customer.

The Bullard Machine Tool Co. believes that this system of

protecting both itself and the customer against the annoy-

ances of small imperfections is unique. The system shows an

appreciation on the part of the company of the importance

of guarding against the unfavorable influence caused by small

and comparatively unimportant details being overlooked.

These, in the long run, have a mpstJnJPortant effect on the

reputation of a firm as regards the care with which the ma-

chinery is built and the final inspection carried out.

COPPER-CLAD STEEL
As a result of a number of attempts to produce steel with

a copper coating which could be of any desired thickness and

in which the two metals could be so securely welded together

as to be amenable to any of the usual methods of metal work-

ing without destroying the integrity of the weld, a method of

thus treating steel has been developed according to the Jour-

nal of Industrial Engineering and Chemistry. In this process

the steel is rolled into short round billets which are sand-

blasted and pickled to remove the scale. The billet is brought

to red heat in a pre-heater, and then immersed in a copper

bath which is in a supermolten condition, and forms an alloy

film on the billet. The billet is then centered in a tube mold

and commercially pure molten copper poured in around it.

This forms a uniform shell which is allowed to harden. The

copper clad billet thus formed is removed from the mold and

after a washing heat, is rolled to the size desired, the propor-

tional areas of the copper and steel remaining practically con-

stant for all sizes. The tensile strength of this copper clad

steel is equal to, if not greater than the steel which has been

thus treated.
* * *

The composition of babbitt metals as specified by the Bu-

reau of Steam Engineering of the United States Xavy, should

be 88.8 per cent banca tin, 7.5 per cent antimony, and 3.7 per

cent copper. The metals should be well fluxed with resin

and borax in mixing.
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PUNCHES AND DIES FOR MAKING
A SPRING CLIP

By DAYTON

The following article describes an interesting set of punches

and dies for making a spring clip which, is attached to a

leather typewriter carrying case. These punches and dies

were designed in a shop where the writer was formerly em-

o o

Macfiineri/.y.Y.

Fig. 1. View shiowli3g tbe Various Operations on a Spring Clip used on a
Leather Carrying Case for a Typewriter

ployed, and were used for performing the various operations

on the pieces shown in Fig. 1. It may be mentioned that

these tools have been in continual use for over two years, and
notwithstanding the fact that they were somewhat in the na-

which is cut off and bent in one operation. At B is shown the

flat spring after the first operation, where it is pierced, cut

off and slightly bent. The curling and bending operation on
this spring is shown at C. Here the spring is bent and a

three-quarter curl given to it. At D is shown the spring and
ring assembled. E and F are the hollow rivets or eyelets,

which are used. E is used for fastening the spring clip to the

leather carrying case, and F is used as a guide, through which
the spring operates. At G is shown the spring clip complete,

and attached to the case. Here the spring clip is fastened to

the carrying case by the hollow rivet E, and the hollow rivet

F is riveted over the case and acts as a guide.

The first operation on this spring clip, is the making of the

ring A, Fig. 1, and the dies for doing this operation are shown
in Fig. 2. In this die the wire is fed in, cut off and bent at

one stroke of the press. In operation, the wire is fed through
the bushing A and up against the stop B. The hole ;n the

bushing A is tapered, and the stock passes freely through it, ex-

cept at the extreme inner end where it is made the same size

as the stock. After the stock is inserted in the bushing A the

press is tripped, and as the punch C descends, the shou'der D
rests on the stripper-plate E. On the further downward move-

ment of the ram, the punch C ascends into the space F against

the tension of the spring G. This spring G returns the punch
to its normal position on the return stroke. Ths cam H is

set to act just after the punch C is in position on the stripper

and moves the blade / which is fastened to the slide J. This

plate or former / also cuts off the stock, performing this opera-

tion at the point E where the bushing .1 is hardened so that

PLAN OF PUNCH
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PLAN OF DIE

3fach ineri/,S. Y.

Pig. 2. Punch and Die for Cutting oflf and Forming the Ring

ture of an experiment they have proved to be all that was ex- it acts as a shear. As the ram of the press descends still

pected of them. further, this former / is forced In and bends the stock around
The various operations on this spring clip are illustrated the lower end of the punch C,.

In Fig. 1. The piece A is a ring made from soft-steel wire. The former / is actuated by the cam H. which presses
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against the roll W attached to the slide J. The slide J now
remains stationary because of the straight portion of the

cam H. and on the further descent of the ram the cams L
come into operation on the slides N which are attached to

each side of the die. These slides work in unison and carry

formers M which bend the stock around the punch C,. The

slides N work in the holders U, and have rollers W attached

to them. All the rollers W are pivoted on studs W,. This

completes the forming of the r:ng, and on the upward stroke

ri=^

Muchincra.S.Y.

Fig. 3, Punch and Die for Cutting ofT and giving the First Bend to the Spring

of the press, cams L and H release the forming members which
are returned to their normal positions by means of the various

helical springs 0. When the punch C rises, the completed ring

is stripped by the stripper E and falls through the hole P
cut in the base, into a basket. The feeding of this die is

continuous, and as the trip can be held down until the stock

is exhausted, the production is very rapid.

The guide-blocks Q, R and S are fastened to the base T and

serve to guide the slides J and N in their travel. The slides

2V consist of the slotted pieces V, which slide between guides

Q, R and S, and are also guided by blocks T. A keyway is cut

in the punch C, in which a pin operates to prevent it from
turning against the action of the forming slides.

The next step in making this spring clip is the cutting off

and the forming of the first bend in the spring B, Pig. 1. The
punch and die used for this operation are shown in Fig. 3.

The stock is fed through the channel A against the stop B,

and is pierced by the punch C. The punch D cuts the strip

off, and also gives it a slight curl. The blade E and former

G are set in the die, the blade E acting as a shear for cutting

off the stock, and the blade (J acting as the lower former. The
blade E is carried down into the die on the pad F until the

end of the stroke is reached, when the blank is curled on the

former G.

As the hole is not blanked in the first step it is necessary

that the pilot H should retreat. Provision is made for this by

drilling a hole in the punch-holder, and making a shoulder on

the punch. A spring A' is set in the holder, behind the pilot

H. which allows the latter to ascend when it strikes a strip

without a hole, and forces it out when a hole has been blanked

in the strip. This pilot H locates the blank in the correct

position in the nest by engaging with the pierced hole, thus

preventing the blank from slipping in the curling operation.

It will be noticed that the die proper is made up of several

separate pieces, which are fitted to the main block /, the lat-

ter being made from tool steel. The piercing punch C works
in a hardened hushing ./. The blade K and former G are sep-

arate pieces and are hardened and ground. This permits them
to be easily removed in case they break or other repairs are

necessary. The pad F descends far enough for the curling

operation to be completed when the punch D bears against it.

A stiff spring, not shown, is fastened by the stud G, underneath

the press, which actuates the pad F. The other details of this

punch and die can be clearly understood from the illustration.

The spring is now ready for the second operation, that is,

the complete forming and making of the three-quarter curl.

Tills operation is done in the sub-press die shown in Fig. 4.

The base A and plunger B of this sub-press are made from

cast iron and are lined up with each other by the guide-pins

C, as shown. These guide-pins are placed at the rear of the

die, so as to facilitate its operation. The spring which is now
in the form shown at B. Fig. 1, is placed in the nest In the

carrier F, located at the front of the die. The carrier is then

shoved into position by hand, and the spring located by the

gage-plates D and E. After the spring is in this position the

carrier F is returned to the front of the die by the spring G.

In operation, the punch H descends and forms the spring on

the die /. The action of the punch H forces the work up in a

perpendicular position between the face L of the pad and

face K of the punch. As the punch continues in its down-

w-ard movement, the work passes up between the faces K and

J on the punch, and is curled around in the circular former in

punch N. The plate K^ prevents the curl of the spring being

o
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Fig. 4. Sub-press Die for Completing the Sirring

completely closed. While the spring is being formed the

punch H ascends into the space M, and after the bending oper-

ation is completed, the punch is returned to its former position

by means of the spring R. In making the three-quarter curl

the punch N forces pad and plunger P down into the die.
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these latter being returned by helical springs S and Q respec-

tively, as shown. This plunger P acts as an ejector and forces

the spring out of the die when the punch ascends.

The next operation on the spring clip is the closing of the

Machhwrf/.y.Y

Fig. 5- Sub-preSB Die for Fastening the Spring to the Ring

spring over the ring. This operation is completed in the sub-

press die shown in Pig. 5. In operation the spring is hooked

• CENTER LINE

OF PRESS

M
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Fig, 6. Punch and Die for Fastening the Spring to the Leather Case

over the ring, and the ring then -placed on the plunger A, with

the spring in the gage B. W&^-the ram descends, the pad C

holds the spring and ring down on the base of the die, and

the punch D completes the bending of the spring around the

ring. The punch D also forces the plunger A down into the

die, and as the ram of the press ascends, the punch D lifts

the ring from the die. As the ram ascends still further, the

pad C descends, stripping the blank from the punch. This com-

pletes the making of the spring clip. It is now necessary to

fasten it to the leather carrying case.

Before fastening the spring to the leather carrying case, the

eyelet F (Fig. 1) is riveted in the case, but as the die for this

operation is very simple :t will not be necessary to show It.

After the eyelet F has been riveted in the case, the spring can

then be assembled. This is accomplished in the punch and
die shown in Fig. 6. As can be seen from the illustration, this

die is offset from the center of the press, so as to clear the

ram.

In operation the spring is put through the eyelet F; then

the eyelet E is inserted, and the case and spring placed in the

die as shown. The stripper A is cut away to clear the spring.

On the downward stroke of the press, the punch B bends the

eyelet over the spring, thus fastening it to the case. The
spring is held down on the case by the stripper G. A hardened

steel block D is located in the die-block, on which the eyelet

E rests. This block D has a hole in it which clears the teat

on the riveting punch B. This completes the operations on the

spring clip as shown at G in Fig. 1 : a section only of the case

is shown, as this is sufficient to illustrate the method of fasten-

ing.
* * »

FRICTIONAL LOCKING DEVICE
A frictional locking device, applicable to a large range of

uses, but specifically applied in the patent to fastening the

hand-adjusted reversible cutter-carrying bar of a paper board

scoring machine, and also for fastening the cutters to their

shafts in a paper or paper board slitting machine, is de-

Friclional Locking Device

scribed in U. S. Patent 974,156 (November 1, 1910) obtained

by John G. Jones of Rochester, X. Y., assignor to JI. D.

Knowlton Co., also of Rochester.

The accompanying figure explains the mechanism, showing

a paper cutting knife A locked to the shaft B. The circular

hole C contains three sleeves D, E and F, the latter one being

threaded to receive the stud G which passes thi'ough the

center of the sleeves D and E. The bore of E is larger than

the bolt in order to allow lateral play, so that when G is

tightened the sleeves D and F draw up on the sleeve E (the

three sleeves having their inner ends tapered to bear upon

each other) thereby tightening the sleeve E down on the shaft

B. The lower side of E is gouged out to fit a small arc of the

shaft. The figure clearly shows the details.

* * *

A power transmission plant is being erected at Lauchham-

mer, Germany, designed to generate current for transmission

at a pressure of 110,000 volts, which is stated to be the high-

est voltage used for power transmission in Europe. The cur-

rent transmitted is three-phase; the generator pressure is

5500 volts, which is transformed up to the transmission voltage

by four transformers, each of 6800 kilowatt capacity.
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DIE-CASTING*—

2

GENERAL. PRINCIPLES OF DIE MAKING AND EXAMPLES
By A. C. VON DREELEt

The making of casting dies calls for ingenuity and skill of

the highest order on the part of the die-maker. There is

probably no class of die-making in which the work produced

is more faithful to the dies, both in showing up the little de-

tails in the making that reflect credit on the dies, and in ex-

posing the defects and shortcomings in the workmanship, if

there be any. The castings from casting-dies or molds as they

are sometimes called, may be produced in dimensions down
to ten-thousandths for accuracy if necessary, and once the dies

are made the castings will not vary in the slightest degree,

if the working conditions are kept uniform.

In spite of the close work required in making casting-dies,

the work is very fascinating. Perhaps it Is on account of this

accuracy; possibly it is on account of the fact that they are

made from machine steel; but most likely it is because there

are no hardening troubles to be contended with. Another

factor that makes the work interesting is the ingenuity re-

quired in the work, for almost every die-maker, if he is

worthy of the name, likes to figure out and plan for the best

way of building a die for a difficult job.

General Principles of Casting-die Making

Casting-dies, or molds, have little in common with sand

molds. It is true that the dies for die-casting are composed

of two parts corresponding to the cope and nowel of the sand

quently it is better to have the bottom of the die or some
other section movable and do the ejecting on the same prin-

ciple that is used on drawing dies of the compound type. On
close work, shrinkage plays an important part, and the amount
of shrinkage varies from 0.002 to 0.007 of an inch per inch.

Aluminum shrinks the greatest amount, Parsons white brass

shrinks considerably, while tin shrinks but little. Thus, it

may be easily seen that to figure the shrinkage allowance for

an alloy that contains three or four metals with different

shrinkages, requires judgment. To prevent the air from
"pocketing," air vents are necessary at frequent intervals

around the die-cavity. These vents are made by milling a flat

shallow cut from the die-cavity across the face of the die to

the outside edges of the block. From 'i inch to % incli is

the usual width and from 0.003 to 0.005 of an inch, the cus-

tomary depth, varying with the size and shape of the die in

question.

The dies or molds for die-casting are of various styles, as are-

also punch-press dies, and it would be difficult to lay down
specific rules for their classiflcation. There are the plain'

dies, without complications of any kind; slide dies with one
or more slides; dies for bearings, both of the "half-round""

and of the "whole-round" types; dies for gated work; and
many other less important classes. Then there are dies that

have features that belong to more than one of these types, so-

that it is easily seen that to decide upon the style of die

that would be best for a given piece of work requires a good!

deal of experience. Some of the most important of these

types can best be shown by illustrating dies made in the
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Fig. 8. Disk cast in Simple
Casting-die

Fig. 9. Printing Wheel cast in a
SUde Die

Fig. lO. Die-cast Weight with Inserted
Sheet-steel Punching

mold, but they are so different in every other way that no

benefit would result from a comparison.

Generally speaking, casting-dies are made of machine steel;

the parts which are exceptions are the heavy bases and frames,

which are made of cast iron, and the dowel pins and small

cores, usually made of tool steel. Except in rare instances,

there are no hardened parts about a casting-die; this is the

case because the melting points of some of the alloys that

are die-cast are high, enough to draw the temper from any

hardened parts of the dies.

The ideal die is simple in construction, with as few parts

as practicable; the castings should be easily ejected and should

come from the dies as nearly free from fins as possible. To

meet these requirements in the best way is the proposition

that confronts the ingenuity of the die-maker. As the die

is primarily in two parts, there must be a parting line on the

casting. This line is always placed at the point that will

permit the casting to be ejected from the dies in the easiest

manner possible, bearing in mind the effect the joint will

have on the appearance of the finished casting; this is a point

far less important than with sand casting, for, if the dies are

properly made this seam will be barely perceptible. \Vlien it

is practical to do so, it Is wise to have the parting line come

on an edge of the die-casting. Draft is unnecessary on the

straight "up-and-down" places, but of course it is impossible

to draw any parts that are undercut. Means must be pro-

vided for ejecting the casting from the dies after completion

and it is usually done by means of ejector pins, though fre-

* Tlio second and couchiding aitielo of tills series, tlie first of whicli
ajiiiearod in tlie .Tanuary issue.

f Address ; 184 N. Common St., Lynn, Mass.

various styles, showing, step by step, how the dies are made
and assembled. To commence with, consider the making of a
casting-die of the very simplest form.

Making a Plain Casting-die

In Fig. 8 is shown a plain flat disk made by die casting. In

actual practice, a die would not be made for such a simple
piece, unless there were some features about it that would
prevent it being made on a screw machine or with press tools.

It might have a cam groove cut in one of its flat sides, the

sides might be covered with scroll work, there might be gear
teeth around its circumference, or a hundred and one other
conditions to make die-casting a desirable method of manu-
facturing. All these complications are omitted for the sake of

simplifying this initial description of a casting-die.

Fig. 11 shows the die for this piece in plan and sectional ele-

vation. A is a square cast-iron frame, made from a single

casting. This frame or box, as it is generally called, is planed

on the top and bottom only. Next, the two die-halves B and
C are shaped up from machine steel. In this easting die, and
in the majority of others, these die blocks are square. The
lower half of the die B Is held to the cast-iron frame by fillis-

ter head screws, set in counterbored holes, thus sinking the

screw-heads under the surface of the block. The upper half

of the die C is located upon B by dowel pins driven into B
which have a sliding fit in the reamed holes in C. This being

done, the die-half B is fixed to the faceplate of the lathe and
the recess bored for the die-cavity. This operation is a sim-

ple one in this case, for it is merely a straight hole one-half

inch deep and three inches in diameter. Of course this recess

must be carefully finished with a tool that has been stoned up
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to a sharp edge, using lard oil. Emery cloth should be used as
little as possible. It is unnecessary to give this hole draft,

but it must be free from ridges or other marks that would
prevent the casting being pushed out. If the faces of the dies

are spotted with a small piece of boxwood or rawhide held in

the drill press and kept charged with flour emery, the die-

casting will reproduce this "birds'-eye" finish and the appear-
ance will well repay the few minutes additional time that it

will take. Tlie spotting should be done with dry emery (with-

out oil) to get the brightest finish. The upper die-half C.

is simply ground on its working face. The outside corners
and edges of the faces of both die-halves should be well

rounded off so as to insure the absence of slight dents or rough
places that might prevent the dies from fitting perfectly.

The ejecting mechanism must next be considered. Lever D.
pivoted from bracket E. has a steel pin F that engages in the
elongated hole in bracket G, so that an upward pull of the
lever D raises bracket G. which is attached to ejector-pin
plate H. This plate is a loose fit over the guide screws I that
are attached to the lower die-half B. The ejector pins J,

four in number, in this die, are riveted into the ejector-pin
plate, and they work through holes drilled and reamed
through the lower die-half. The ends of these pins must be
finished off so as to lie perfectly flush with the inside of the

c
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Fig. 11. Simple Castiug-die for Casting Block shown in Fig. 8

die when ready for operation and. of course, they must be a

sliding fit in the holes in the die.

An important feature of a casting-die is the sprue cutter,

shown in this die at K. If the disk for which this die was
made, had had a hole or central opening of any kind, the

sprue cutter would best be operated at that point: but, as this

disk is plain, the sprue cutter must be placed at the edge. At
the outside of the die-cavity, as shown in Pig. 11, the opening
for the sprue cutter is laid out, drilled and filed to shape.

It is obvious that the side of the sprue cutter adjacent to the

die must fit the outline of the die perfectly, so that there will

be no break in the appearance of the casting. The opening for
it is extended through the upper die-half, and from a point
1/4 of an inch from the inside face of the die this hole is flared

out nearly as large as the opening through the die-plate of
the machine. Of course the aperture in the upper die-half

must be no larger than the opening through the die-plate;

otherwise the sprue could not be pushed out. TTie sprue cut-

ter itself is a long rod, whose section is of the same shape and
size as the openings just made, and it is connected to the
sprue cutting mechanism of the machine. Of course it is un-

SECTION ABC
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Fig 12. Slide Die lor Casting the Printing Wheel shown in Fig. 9

necessary to shape the entire length of the sprue cutter to

size; after the working end is milled to shape for a distance

of six or eight inches, the rest of the rod may be left round.

The sprue cutter is finished first, after which both the openings
in the die are fitted to it; and while the fit should be metal

tight, it must be perfectly free to slide.

The dies are mounted on the die-plates of the casting ma-
chine by means of straps, much the same as bolsters are held

on punch press beds. The position of the die on the die-plate

must be such that the opening for the sprue cutter will line

up with the nozzle at the outlet of the cylinder. At the time

of casting, the position of the sprue cutter is as shown in the

illustration of this die. Fig. 11. In this position there is room
for the metal to enter the die-cavity, and yet there is but a

small amount of metal to be cut off and pushed back after the

die has been filled with metal.

With slight modifications, the above style of die may be

used for die-casting any piece that will draw- or pull out of a

two-part die. If holes must be cast through the piece, it is

only necessary to add core pins to the lower die B, a point

that will be more fully described later. It is unnecessary to

add that both halves of the die may be utilized in making the

cavity for the die, should they be needed. Also, it is often

easier to machine out the recess larger than is needed, and set

in pieces in which parts of the outline of the die-casting have

been formed. Gear teeth are put in the die in this way: a

broach is cut similar to the gear desired, then hardened and

driven through a piece of steel plate which is afterward fitted

to its place in the die.
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Slide Dies

The die illustrated in Fig. 12 is one of the most successful

of the various types of casting-dies, and if properly made is

an interesting piece of die work. The principal use of this

particular style of die, called a slide die, is to cast parts like

the one shown in Fig. 9, which is a disk similar to the one

which the last die described was to cast, except that it has

raised letters at the edge and a hole in the center. It is ob-

vious that the die last described, (Fig. 11) would not do for

disks or other pieces having projections or depressions around

their edges, as, for instance, printing or counting wheels with

raised or sunken characters, or grooved pulleys. Briefly, this

style of die is similar to the simple casting-die, except that

slides are provided, to the required number, which form the

edge of the casting. A die for a plain grooved pulley would

o
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Fig. 13, Casting-die for Making Castings \tith Inserted Pieces like
that sho^rn in Fig, 10

require but two slides, while a die for a printing wheel with

forty letters around its edge would necessitate forty slides,

one for each of the letters. The die about to be described,

shown In Fig. 12, was made to cast a wheel with six raised

letters as shown in Fig. 9.

Referring to Fig. 12, D is the cast-iron box or frame, E, the

lower die, and F the upper die. In making the lower die-half,

the stock is first shaped to size and doweled to the blank for

the upper die-half, and the holes for attaching to the frame

are drilled. For the sake of clearness, these holes and screws

are omitted from the illustration as are also the vents, since

they have been fully explained. The lower die is next

strapped to a faceplate, trued up, and bored out nearly to the

diameter of the body of the piece to be cast, exclusive of the

raised letters. The depth of this recess is equal to the thick-

ness of the printing wheel plus 3/16 inch to allow for the cam
ring G that is used to reciprocate the slides of the die. The
cam ring is made large enough to cover the die-cavity as well

as the slides that surround it, with an allowance of an inch

or two for the cam s'ots H. The six slides / are made long

enough to have good bearing surfaces. With the size of the
cam ring determined, the die is next bored out to receive this

cam ring and the last inch of the recess is carried down to

the depth of the die cavity so as to make an ending space
for the slots that the slides are to work in. The die is now

~
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Fig, 14, Die-cast Half-round Bearing, showing the Cast Oil Grooves

taken from the faceplate and the slots for the slides laid out.

These slots may be milled or shaped but milling is to be pre-

ferred. The next step is the making and fitting of the slides,

which are of machine steel, having a good sliding fit in the
slots. The six slides are fitted in position and left with
the ends projecting into the die proper. The slots B are next

profiled in the cam ring G, and the pins J that work in them
are made and driven into the holes in the slides. With the

slides and cam ring in place, the cam ring is rotated to bring

all the slides to their inner position where they are held tem-

porarily by means of the cam ring and temporary screws.

Tbe die-half with the slides thus clamped in the inner or

closed position, is set up on the lathe faceplate and the die-

cavity indicated up and bored out to the finish size, which
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Fig, 15. Casting-die tor the Half-round Bearing shown in Fig. 14

operation also finishes the ends of the slides to the proper
radius. The die may now be taken down and the slides re-

moved to engrave the letters upon their concave ends. The
engraving can be done in the best manner on a Gorton en-

graving machine, but if such a machine is not available they
may be cut in by hand. Stamping should never be resorted
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to lor putting in tlie letters, because the stock displacement

would be so great that it -would be impossible to refinish the

surface to its original condition. Before fitting the cam ring,

an opening must be milled in the die to allow the handle

to oe rotated the short distance necessary. After the cam ring

has been fitted, it is held in by the four small straps E. at-

tached by screws to the lower die-half at the corners.

The sprue cutter, which is not shown, is operated through

the hole in the center of the piece and is, of course, round In

this die. Its action is the same as was the one previously

described, and the ejecting device is similar, with the exception

that the brackets L that are attached to the ejector-pin plate

M, are widely separated so as to make room for the sprue

cutter that works through a hole in the plate M.

Die for Casting- -with Inserted Pieces

For making die-castings that are to have pieces of another

etal inserted, it is necessary to have a die with provisionsmet

shape as the outline of the plan view of the casting, being

carried down to the exact depth of the thickness of the cast-

ing. From the wide end of this recess the stock is milled or

shaped out in a parallel slot to the outside of the die-block.

At the bottom of the side of this wide slot are T-slots to guide

the slide E that is to work in this opening. The slide is

milled and fitted to the T-slots and opening in the die, but is

left considerably longer than the finish size. Next, the slide

is mounted on the faceplate of a lathe and turned out on the

end with the proper radius and a tongue to form the slot that

is to be in the curved end of the casting. At the outer end

of the slide is left a lug that is drilled and tapped for the

operating lever F that reciprocates the slide, using the stud

in bracket iT as a fulcrum.

Two pieces of machine steel are next shaped and finished

up to form the chamfered part of the casting and to locate the

inserted steel punching in the die. The combined thickness

of these pieces C and D is equal to the thickness of the cast-

Fi(? 16. Examples of Die-cast

for receiving the metal blank and holding it tirnily in position

while the metal is being cast around it, and of course the

piece must be held in such a manner that it can be easily

withdrawn from the die with the finished casting.

The die illustrated in Fig. 13 is for a part that is used as a

swinging weight, shown in Fig. 10. The upper part of the

piece is made from a sheet steel punching, so as to lighten

this part of the piece as well as to give increased strength,

especially at the hole at the pivoted end of the work. The

cast portion of the piece is slotted lengthwise, as the illustra-

tion shows; and three holes pass through the casting, pierc-

ing the sides of the slot. In addition to showing the method

of making dies for inserted pieces, this die shows the prin-

ciples of simple coring.

In making this die, two machine-steel blanks are planed up

for the upper and low-er halves of the die, A and B. the lower

die being made nearly twice as thick as the upper die because

it is in this part that the most of the die-cavity will be made.

In this lower half of the die the stock is milled out the same

Parts for Telephones, etc.

ing, less the thickness of the inserted piece. It is now an

easy matter to seat section D in the bottom of the milled part

of the lower die-half, and to locate section C in its proper posi-

tion on the upper half. A pilot pin M is fitted in D to hold

the steel punching in position by means of the hole that is in

the extreme upper end of the punching. The pilot pin extends

tnrough this hole into a corresponding hole in section C.

At the lower end of the steel part that is inserted, there are

two holes -whose object it is to secure the punching to the

die-casting, for the molten metal runs through these holes,

practically riveting the die-casting to the inserted piece.

Provision has now been made for holding the sheet-metal

part that is to be inserted, and the cavity has been completed

for the casting, including the tongue at the end; it now re-

mains to describe the manner of forming the holes that pierce

the casting through the slotted portion. In the lower die-half

the positions of the three holes H are laid out, drilled and

reamed. Then, with the two die-halves together and the slide

clamped at its inner position, the holes are transferred through
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the slide and the upper die. This being done, it is an easy

matter to make core pins and drive them into the upper die

at the two end holes, the center hole being taken care of by

the sprue cutter L that will be described later. The core pins

should be a nice sliding fit through the slide and in the holes

in the lower die, into which they should extend from a quarter

to a half an inch. In addition to coring the holes, these pins

act as a lock to bold the slide E in its proper position at the

time of casting.

The sprue cutter L is most conveniently operated in the

center hole, thus doing away with the core pin that would

otherwise be required. The sprue cutter needs little descrip-

tion in this die, for as in the slide die, it is merely a plain

round rod that fits closely in the holes through the dies and

slide. The ejector mechanism is the same in this die as in

the dies already described; therefore further description is

unnecessary.

The operation of this die is very simple. The sheet-steel

piece is laid in the recess in the open die, being located by the

balanced in a better manner. As with other dies, the first

step is to machine up the frame A and the two die-halves B
and C. The pieces D and E that are to form the insides of

the bearings are then turned up and one side of each shaped

and keyed to fit the slots that have previously been milled in

die-half C. Those parts are held in place by dowels and

screws. One of the bearings produced by this die is shown in

Fig. 14, and it will be noticed that there is an oil groove

within that covers the length of the bearing. To produce

this groove in the die-castings, a shell must be turned up and

bored out whose inside diameter is that of the Inside of the

bearing, and whose thickness equals the depth of the oil groove.

This being done, the oil grooves are laid out upon the shell

and cut out by drilling and filing. After rounding the out-

side corners, these little strips are pinned to the cores D and

E in their proper places and that part of the work is done.

Another little kink in this connection is worthy of noting,

especially as it was originated by the writer and has never

been shown before. So many different styles and sizes of

Fig. 17. SmaU Die-cast Parts of Cyclometers, 'Watches, etc.

pin If. Slide E is thrown in by means of lever F. and the

dies are closed. At the time of casting, the sprue cutter is in

the position shown in the sketch, being nearly through the

die-cavity. As before explained, this position admits the

molten metal to pass into the die cavity but still leaves very

little sprue to be cut off after the die-casting is completed.

It should be stated that the steel piece that is inserted must

be perfectly flat and free from burrs that would prevent the

die-halves from coming together properly.

Bearing Dies

Bearing dies are one of the most important of the various

classes of casting-dies. The bearings produced by die-casting

are so far superior to those made by other casting methods

and machining that their use is now very extensive. Dies are

made for "half-round" and "whole round" bearings. TTiere is

little out of the ordinary about a whole-round die, but the

half-round die involves many interesting methods of die-

making and for that reason is here described.

Fig. 15 shows a casting-die for half-round bearings. Half-

round bearing dies are usually made to cast two bearings at a

time, for the reason that it is just as easy to cast two pieces

of such a shape as it is to cast one, and, in addition, the die is

bearings are made by a concern doing much die-casting that

it is essential that the die-cast bearings should bear some dis-

tinguishing number to identify them. As this number is of

no consequence to the user it is well to have the number in

an inconspicuous place, but it must be where it will not be

effaced by scraping, etc. Bearing in mind that it is much
easier to produce raised lettering by die-casting than to pro-

duce sunken lettering, it will be readily seen that the oil groove

affords a good place in which to put the bearing number. This

is easily done by stamping the figures upon the narrow strip

that forms the oil groove. In this place on the bearing it

may be easily found if needed and of course there is no danger
of its being taken out by machining.

The lower die consists of two blocks F and G. each of whicn
contains an impression of a bearing. The best way to get

these parts out is to lay out the ends of each of the blocks with

the proper radius, taking care to have the center come a little

below the surface of the face of the block. Then the blocks

should be shaped out to get the bulk of the stock out, before

setting up in the lathe. After the lathe work is done on each

piece, which of course is usually done separately, the faces of

the two blocks are faced down just to the exact center of the

impression. It will be noticed that two blocks are used for
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the lower part of the die. The reason is to facilitate the lo-

cating of the female parts of the die in proper relation to the

male parts. After properly locating, they may be doweled

and screwed to baseplate B.

The sprue cutter H, better shown in the plan view, is square

in shape and connects with the die-cavities in a thin narrow

opening on either side of the sprue cutter. The ejector pins,

/. two to each die. are at the ends of the bearings. The ejector-

pin plate J is necessarily large, and is operated by lever E.

The illustrations Figs. 16 and 17 are photographs of die-

castings made by the Veeder Mfg. Co., of Hartford, Conn.,

who make hundreds of thousands of die-castings annually for

use in the cyclometers and odometers that they manufacture

as well as large quantities of die-castings for other firms

who are not equipped to do their own work. The casting ma-

cnines of the Veeder company are all automatic and they are

able, after the dies are completed, to turn out the die-cast

product very rapidly.

Referring to Fig. x6, A is a telephone transmitter that is

used in connection with B and N, as parts of a telephone desk

set. These parts are die-cast complete as they appear in the

photograph, ready for assembling, and the fine surface finish

that they possess is very noticeable. It is obvious that very

little buffing would be required before plating such pieces. At

C is a cyclometer case consisting of two die-castings, a base

and a cover. These are shown separated at D and E. These

specimens splendidly illustrate the possibilities in making

good fits by casting, for cover D is cast a nice sliding fit over

the vertical part that extends from the base. So accurately

fitted are they, that it requires a careful, straight pull to sep-

arate them. At F is an odometer part, consisting of a case

and barrel, cast integral; G is a segment used in a cash regis-

ter, showing gear teeth made by die-casting; H is a register

wheel with sunken figures, used in a voting machine; while /

is an angle bracket used in electrical work. / shows a speci-

men of die casting in the form of a frame for a water-meter

movement that involves some interesting features. The frame

consists of but two castings; the lower half has the four

corner posts and two others, midway of the ends, cast in-

tegral, while the upper half has the two posts at the sides

cast in a similar manner. The corner posts are cast at the

ends to fit corresponding holes in the top plate. The ends

of these posts are slightly hollowed so that the ends may

be easily spun over after assembling. Naturally, these holes

and the posts that enter them must correspond perfectly.

The threaded portion at the bottom also tends to make the

job interesting, for the two threaded sections are of different

diameters and pitches. The parts are cast of a somewhat

softer alloy than usual, on account of the spinning that must

be done In assembling.

All of the Veeder castings shown represent good die work,

but the die-castings at K and L, a double cyclometer case and

cover, are specimens of the highest class of casting-die making.

The case is an oblong box, %-inch wide by liij-inch long and

%-inch deep, and within are two bearing studs which have

holes, lugs, pins and slots cast in the one operation. The

cover, which is cast with a seat that fits the case perfectly, is

hollowed out to make room for an internal gear on the one

side, while on the other side is raised a bearing for part of

the mechanism. O is a voting machine register wheel; .1/

shows a water-meter gear; and P illustrates a printing w^heel

for a fare register.

Fig. 17 shows some of the smaller class of Veeder die-cast-

ings. At Q, and on either side of S, appear illustrations of

small pinions for the Veeder "set-back" cyclometer. 1! is a

part used in odometers; S is a handle for a combination lock;

and T and X are watch parts. The face of the part T. is cov-

ered with imitation engraved work and the effect is very

pleasing. U and V represent an interesting use for die-cast-

ings as made into rifle sights, and on this work the dimensions

are held very close. The two sights shown differ only by a

few thousandths. "»' represents a part for a cash register

and the combined gear and pinion at Y is used in water-meter

work.

Tlie other illustrations in Fig. 17 are parts of cyclometers

in the form of register wheels, gears, sleeves, etc., and show

some excellent work, especially in various forms of gears, both

internal and external. These illustrations convey some idea

of the extent that die-casting has played in revolutionizing

the cyclometer manufacturing industry, and present indica-

tions show that it bids fair to do as much for other branches

of manufacturing.

In casting machines where the plunger is operated by com-

pressed air, the gages are held at a pressure anywhere from

80 to 120 pounds per square inch. As can be readily seen it

does not require as much pressure on soft alloys, as it does

on the hard ones. However, it is a fair statement to say that

the average would be somewhat over 100 pounds per square

inch.

BOLLINCKX BABBITTED BEARINGS
The two views Figs. 1 and 2 show a method of securing

babbitt in bearings, developed and patented by H. BoUinckx,

Brussels, Belgium. The common manner of securing the bab-

bitt, is by means of dovetailed grooves into which the metal

runs while hot. This method has certain disadvantages,

largely due to its higher cost occasioned by the necessary core

boxes for casting, etc., and also to the difficulty of obtaining

i

Fig. 1. Bearing babbitted by the BoUlnckz Method, with Part cut
away to show Construction

a perfect shape, for frequently, the shrinkage separates the

metal from these dovetailed grooves. It was with the idea

of overcoming these disadvantages that the bearing described

was invented. By reference to both Figs. 1 and 2 it will be

seen that the babbitt is held in position by perforated strips of

Machinery, If. Y-

Fig. 2. Cross-sectional Vle^r of a BoUinckx Babbitted'Beating.
showing Construction

metal bent longitudinally in the form of a "U." The edges

of the "U" are cast into the iron bearing, thus forming an in-

tegral part of the casting. The babbitt metal is then poured

Into position and running under these perforated strips is

securely held in a manner similar to the reinforcing strips in

concrete work. These strips or liners being tinned, allows the

babbitt to amalgamate with them, thereby forming a perfect

union. They also tend toward the rapid cooling of the bab-

bitt during the casting process, which avoids the usual set-

ting, giving the metal greater homogeneity.

:s --i- *

An unusual case of the possibility of the human body to

withstand the effects of a high voltage is mentioned in the

Iiulustritidningcii Xordeii. The master mechanic in a textile

mill in Norrkoping, Sweden, came in contact w-ith the high-

tension conductor to the mill, carrying a pressure of 3000

volts. The current was conducted through his body to the

ground, and while he lost consciousness, he afterwards re-

covered. The visible effects were comparatively small, the

hair only being singed.
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EXTERNAL CUTTING TOOLS—

2

PRACTICE FOR THE BROWN <fc SHARPE AUTOMATIC
SCREW MACHINE

By DOUGLAS T. HAMTLTON'

In the previous article on external cutting tools, various

methods of applying turning tools, and also methods of hold-

ing and adjusting them were illustrated and described. In

this article, which is a continuation of the series on external

work, the following subjects will be treated in detail: Appli-

cation of box-tcol supports to the work, and methods of holding

and adjusting them: cutting angles for box-tool cutters, and
adjusting the tangential cutter for turning different diam-

eters.

Applications of Box-tool Supports to the Work
The type of support to use and the method of applying it are

governed largely by the following conditions:

1. Shape of the stock, whether round or otherwise;

2. Character of the cut, whether taper or otherwise;

3. Nature of the material, whether soft or hard;

4. Number of different diameters to be turned;

5. Length of the work being turned;

6. Clearance allowable between the face of the circular

form tool and box-tool.

These various points should be taken into consideration be-

fore designiiig a box-tool.

At A in Fig. 4 is shown a box-tool support which is com-

monly used in roughing box-tools. This support envelopes the

work and precedes the turning tool. Its use is mainiy for

turning down cylindrical work in which the finished diameter

is to be concentric with the part which is not finished, that is,

which has not had a cut taken from it. Where the work being

turned projects more than five times its diameter from the

Fig. 4. Method of Applying Box-tool Supports to the Work

chuck, and is of large diameter, it is not advisable to use a

bushing support, unless the stock is reduced by the circular cut-

off tool, as was described in the previous article.

At B is shown a support which is recommended by some au-

thorities for finishing box-tools. As a rule this support should

be used sparingly, and in tact, the writer would suggest that

it be entirely dispensed with, particularly where the work
has not been previously turned. There are a few objections to

this support, especially when it is made solid with the holder,

among which the following might be given: As this sup-

port does not envelope the work, a bar w hich is iarger in diam-

eter than the hole in the support can be turned; therefore,

the support throws the bar to one side, so that it is not in line

with the chuck, thus producing work which is not straight, but

is slightly tapered. At times this is objectionable, and can

be avoided if an adjustable support is used. It is also some-

times suggested to drill this support in the machine in which

it is to be used, and after hardening to lap it in the machine

also. This seems a roundabout way to make a support for a

box-tool, when it is a very simple matter to have the box-tooi

support adjustable.

The support shown at C has not the objectionable features

that were mentioned regarding that shown at B. This sup-

port is commonly called a V-support, and has a two-point

* Associate Editor of M.^chixert.

bearing on the work. As shown in the illustration, the thrust

from the tool is against both supports. As a rule, this sup-

port should not precede the cutting tool, for the reason that if

the work is not cylindrical in shape, the irregularities of the

bar will be reproduced on the work that is turned, so in using

a V-support it is always best to have the cutting tool precede

the support an amount varying from 0.010 to 0.015 inch. This

V-support can be used for brass, steel and similar materials,

and gives satisfactory results when it does not precede the

turning tool.

In turning cast iron, aluminum or materials of a similar

character, difficulty is sometimes encountered in producing a

finished surface on the work. This is usually due to fine

chips or dust getting in between the supports and the work,

thus causing an abrasive action which roughens up the work.

It is therefore advisable when turning aluminum, cast iron

or materials of a similar character, to use roller supports.

One method of applying the roller supports is shown at D.

These rollers should be hardened and ground, and it is usually

preferable to lap them also, so that they are made very smooth.

It is obvious that this support rotates with the work, and

hence has not the objectionable features mentioned in con-

nection with the V-support. This support is also used when

turning machine steel, and is made to bear rather hard

against the work, which gives it a burnished appearance.

Another support which is sometimes used for cast iron is

shown at E. This gives a two-point bearing, and allows the

tool to be set radially to the work. This support, however, is

not as efficient as the roller support and therefore is of limited

use, especially for materials such as cast iron, aluminum, etc.

At F is shown a method of supporting the work when apply-

ing two turning tools to it. Tills is used principally for rough-

ing down steel work. The supports, as shown, are set at

right-angles to the tools, and one tool acts as a support for

the other in a horizontal direction. This manner of turning

steel work is used largely when it is necessary to rough down

the work from a large to a small diameter in the least pos-

sible time.

As a rule, supports tor box-tools should be made from high-

carbon steel, although where a box-tool is used on work which

has a low periphery velocity, supports made from ordinary

carbon steel can be used. But, as this is not often the case,

especially on the automatic screw machine, supports made from

ordinary carbon steel are seldom used. Supports made from

Styrian steel are used extensively for box-tools, owing to the

fact that this steel can be given an extremely smooth finish,

which is one of the chief requisites of a box-tool support.

Holding and Ad.iusting Box-tool Supports

There are various methods used for holding and adjusting

box tool supports, some of which are shown in Fig. 5. At A
is shown a common method of holding a bushing support.

This is driven into the body of the holder and is held with a

cone-pointed screw a. which is located in a spot drilled in the

bushing. The bushing as shown is straight, but it is some-

times advisable to make the bushing with a shoulder on it, so

that if a large piece of stock is encountered, it will not force

the bushing back against the cutting tool. Of course, this is

an extreme case, and where the stock varies to such an ex-

tent, the bushing support should not be used. At B is shown

a method of holding a support similar to that shown at B in

Fig. 4. The adjustment in this case, however, is only longi-

tudinal along the body of the holder, there being no provision

lor variations in diameter. C shows one method of holding

a V-support. A rectangular hole is cut in the body of the

holder in which the supports fit. When in position the sup-

ports are held by the set-screw 6. This method of holding a

V-support is commonly used for both roughing and finishing

box-tools, where one cutting tool is applied to the work, and

sometimes where two cutting tools are used, which are so

close together that it is only necessary to support the work

on one diameter.

At D is shown a method of holding a V-support, where it is

necessary to apply more than one support to the work, as in

the case when turning down more than one diameter at a

time. This support is held in a movable block c, which is
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adjusted along the body of the holder. This block c is held

to the holder by the cap-screw d. A slot is cut in the body of

the holder, in which this cap-screw is adjusted, and a groove

is also cut in the holder to fit a projection formed on the base

of the holder c. The supports in this case are held in the

holder by means of a set-screw, as was shown at C.

These last two methods are principally for box-tools used

for turning brass or a similar class of materials, in which

the cutter is set radially to the work. At E is shown a com-

mon method of applying the V-support to a box-tool used for

cutting steel and work of a similar character. This method

of applying a support is used when the cutting tool is set

tangentially with the work. The support is held in a rectan-

gular hole cut in the body of the box-tool, by a set-screw, as

shown.

The methods shown at C, D and E are limited In their scope,

to a certain extent, owing to the fact that they cannot be used

in conjunction with a circular form tool, when It is necessary

to have the tool work closer to the forming tool than the thick-

ness of the web c. For this class of work the method of hold-

ing a support shown at F is commonly used. This support is

beveled as shown, and set in a correspondingly beveled slot cut

In the front end of the box-tool body. As it would be impos-

sible to bind these supports by having a screw pressing on

top of them, it is necessary to split the body of the holder,

and have screws pass through the two parts, as shown, binding

them together. A clearance hole for the body of the screw is

drilled in the upper part, w^iile the lower part is tapped out

to fit the screw. As this method depends on the elasticity of

the material, it is usually best to drill a hole varying from V4

to % inch at the rear end of the slot, to facilitate the drawing

of the two parts of the body together, which is necessary to

bind the supports in a rigid manner. There is one objection

to this method of holding a support, vig., the difficulty of

applying the turning tool (in some cases) due to the fact that

it comes very close to the face of the box-tool, which is objec-

tionable in hardening.

As was previously mentioned, difficulty is sometimes en-

countered in turning cast iron, aluminum and materials of a

"mortised" joint. As the clamping screw Ji would not be suf-

ficient to hold these roller-support holders against the pressure

of the cut, they are held in the correct position by large-

headed screws i, which are screwed into the body of the

holder.

At H is shown another method of applying roller supports.

In this case the supports are held on two sliding holders, ;

and k, which slide in grooves cut in the box-tool body. They
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Fig. 6. CuttlDfir Angles for Box-tool Gutters

are adjusted in and out to the required diameter, and held by

the clamping screws, as shown. This method of holding the

supports is more rigid than that described in connection with

G. and should in most cases be used in preference. Naturally

there are various conditions which govern the method of

applying these supports.

There are numerous other methods of holding roller sup-

ports, but as they are of a somewhat similar character to those

already shown, they will not be dealt with here. The methods

of holding supports illuslrated in Fig. 5, are those generally

used in standard box-tools, and do

not include those used for special

conditions. Special applications of

box-tool supports will be dealt with

in subsequent articles.

Mn

Machhicrij.y.Y.

Fig. 5. MtJthods of Holding and Adjusting Bo:

similar character, owing to fine chips or dust getting in be

tween the box-tool supports and the w^ork. It was also men-

tioned that roller supports were found to be advisable for this

class of work. At G is shown a method of applying roller

supports. These roller supports are held to two movable

members. / and g, which, in turn, are fastened to the body of

the holder by the clamping screw h. These members, / and g.

are cut out so that they fit into each other and form a sort of

Cutting Angles for Box-tool
Cutters

It is not sufficient to hold a box-

tool cutter rigidly, and support the

work well, to obtain good results,

but it is also necessary to have suf-

ficient clearance, and the correct

cutting angle on the tool. That Is,

the tool must have sufficient clear-

ance and rake, so as to remove the

superfluous material with the least

possible resistance and power. The

manner in which the tool is applied

to the work, and the material on

which it operates, govern the cut-

ting angle on the tool. Generally,

in automatic work, for cutting

brass, the box-tool cutter is set ra-

dially to the center, as shown at A
in Fig. 6. For taking a roughing

cut on brass with the turning tool

set radially to the work, the tool

should be ground to the shape

tool Supports shown at A.

When taking a finishing cut on brass work, the tool is

ground to the shape shown at B. Here a portion of the cut-

ting surface, equal to the distance 6 is made parallel, so as

to produce a smooth finish on the work. For usual conditions

a
6 equals — , where d equals the smallest diameter of the work

5

being turned. It will be noticed in both these cases that the
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tool is not set at an angle v, ith the face of the work, but is

set parallel with it. While this method of setting the tool

can be used for brass work, it is not advisable for steel work,

as it does not give as satisfactory results as the tangent cut-

ter. A turning tool set tangentially with the work is shown
at C. The angles on the tool for cutting the materials as

s;iecified are as foUo.vs:

Cutting Angles for Machine Steel

(/ =^ 10 degrees,
?) = 10 degrees,
c= S to 10 degrees,
(I = 70 to 72 degrees.

Cutting Anfiles for Tool Steel

o^ S degrees,
6 ^ S degrees,
r= 8 to 10 degrees,
(I = 72 to 74 degrees.

The method of grinding the tool shown at C is commonly
used for roughing cuts, and will not produce an absolutely

square shoulder on the work. For finishing cuts the tool

is ground as shown at D. which produces a square shoulder

on the V. ork. The cutting angles for the materials specified

are as follows:

Cutting Angles for Machine Steel

e=:from 10 to 12 degrees,
/=i:irom 15 to IS degrees,
^:=from 60 to 65 degrees.

Cutting Angles for Tool Steel

e^from 8 to 10 degrees,

/= from 8 to 10 degrees,

y =z from 70 to 74 degrees.

a-->
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Fig. 7. Adjusting a Tangent Cutter for
Turning Different Diameters

While the cutting face on the tool shown at D is straight,

it is usually advisable, especially when cutting machine steel

and Norway iron, to give more lip to the tool, as is clearly

shown by the dotted line h. This produces a curling chip

and is conducive to better and more efficient cutting. It is

generally advisable to make the turning tools for roughing
box-tools, from high-speed steel, especially for cutting machine
steel, Norway iron, etc., because on automatic screw machine

work better results are

obtained by using a high

peripheral velocity and
a fine feed. For this

reason the steel should

be as hard as possible to

withstand the high

speed used. For brass

work, a turning tool

made from Styrian steel

gives very good results,

and is especially recom-

mended where a high finish is desired. Turning tools made
from Styrian steel are also used to a large extent for produc-

ing a smooth finish on steel work; nevertheless, it is prefer-

able, in most cases, to use tools made fi'om high-carbon steel.

Adjusting the Tangent Cutter for Turning' Different
Diameters

The use of the so-called "tangent" cutter has been found

to be the most satisfactory method of applying a box-tool cut-

ter for cutting machine steel, Norway iron, etc., although this

method of applying the cutter is also sometimes used for cut-

ting brass. In Fig. 7 is shown the manner of setting a tan-

gent cutter. The face of the cutter should be set at a dis-

tance d back of the center. Tliis gives the tool more clearance

on the periphery of the work, and is conducive to a cleaner

and better cutting action. The distance d should be equal to

D D
about — for tool steel, and — for Norway iron and machine

8 10

steel, where D equals the smallest diameter of the work being

turned. The tangent cutter is adjusted in a vertical direc-

tion, and also back an amount equal to (/„ as shown by the

dotted lines in the illustration. It is also sometimes ad-

visable, especially when cutting machine steel to set the tool

up from the horizontal at an angle of from 1 to 2 degrees,

which increases the clearance between the tool and the peri-

phery of the work. This is accomplished by means of ad-

justing screws, as was clearly illustrated in Fig. .3 of the pre-

vious installment of this article.

Sections of Steel Used for Box-tool Cutters

Box-tool cutters should not be made of too weak a cross-

section, especially for roughing, although a rigid tool is also

required for finishing. The conditions under which a box-

tool cutter is used govern to a large extent the cross-section

of the tool. For special conditiona, the tool is sometimes

made of rectangular section, but for standard box-tools, it is

m;ul(' from square stock. The square sections recommended
for box-tool cutters are as folio >vs:

Largest Diameter
of Work
in Inches

i

Square Section
of Tool

in Inches
8

i

Largest Diameter
of Work
in Inches

Squaie Section
of Tool

in Inches

Where box-tools are to be used exelusively for taking light

finishing cuts, the sections given above can be slightly de-

creased.
* * *

A MONUMENTAL EDITORIAL TASK
Some interesting facts relating to the bringing out of a

large encyclopedia—the Encyclopedia Britannica—were given

at a dinner to the contributors to the eleventh edition of the

work. It was stated that the eleventh edition will contain

fifty million words, or be equal to five hundred average sized

books, each of one hundred thousand words, or of nearly three

hundred average book pages. All the articles have been read

by the editorial staff on an average of ten times and have all

been set in type in fifteen months. The great work which

consists of thirty volumes is largely printed on India paper

(generally known as Bible paper), and two thousand tons of

this paper are required. As the normal annual output of the

world of this paper is only two hundred tons, paper mills in

all the chief European countries are at work producing the

required amount. In the course of his address, the editor,

Mr. Chisholm, stated that in dealing with industrial subjects,

it has been found difficult to obtain writers who had practical

knowledge, and who could also put their ideas on paper. The
practical man, he said, is a great critic, and is always ready

to state that matters are wrong, but it is seldom that he can

explain why they are wrong, and how they can be corrected.

In general, the articles of practical men had to be rewritten.

Again he said that it was easy to get articles from professors,

but in the past these had been distrusted, although it is true

that at the present time there is a type of professor w'ho can

not only write, but who also knows his subject thoroughly

from the practical point of view.

* * *

WOOD REINFORCEMENT FOR CONCRETE
Some interesting tests have been undertaken by a commit-

tee of the Institute of Civil Engineers (Great Britain) on the

possibilities of reinforcing concrete with wood. At first sight

it would not seem that wood could efficiently replace iron for

reinforcing concrete, but there are many purposes where wood
reinforcement would be satisfactory. Just as concrete with

iron reinforcement tends to replace steel construction for build-

ings, bridges, etc., so concrete with wood reinforcement, or, as

it is called, ligno-concrete, may replace ordinary bulk wood
construction in many instances, as for example, in piles, posts,

beams, foot-bridges, etc. It has been found that properly sea-

soned wood will keep intact when imbedded in concrete, and

that the strength of the ligno-concrete reaches what is con-

sidered a satisfactory figure. The experiments are considered

only as an entering wedge for deciding whether the matter is

worthy of being investigated more fully, and the results so far

obtained seem to justify more extensive research with various

types of wood and concrete. The more extensive experiments

have been commenced, and will be made at the East London

College, England.
* * *

An effective method of fighting forest fires has been adopted

by the Chicago & Northwestern Railway on its Ashland divi-

sion. The equipment, as described in the Railicay Age Gazette,

consists of three tank cars and a steam pump. The tank cars

have a capacity of 24,000 gallons, and are standing ready to

be hurried to any point on the division, an engine constantly

standing fired up in the roundhouse. This engine also sup-

plies steam for operating the pump. A suction hose forms part

of the equipment, so that water can be taken from any river,

pond or tank along the road.
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SCIENTIFIC TESTING OF MACHINE TOOLS
The time to correct errors of manufacture is before the

product is taken out of the factory. Obviously it costs much
less to align a shaft and its bearings properly where the tools,

appliances and men trained to the worli are at hand, than to

do it a thousand miles from the shop. It also costs less in

reputation, and that is the important consideration.

But it is by no means easy to build heavy machine tools,

even with jigs and fixtures provided for all the parts, so that

everything will run satisfactorily from the start; nor is it

possible to discover all the defects by making ordinary shop

running tests. An inspection system feasible and satisfac-

tory for light machinery will not disclose some defects of

heavy tools that are likely to crop out in service. For one

thing the molecular changes that take place in certain cast-

ings during their progress through the shop are not always

the same. A shaft may, as a result of these imperceptible

changes, be thrown slightly out of alignment; and an ordinary

test might not e.\pose the defect, which in a few weeks' use

would result in a ruined bearing and a scored journal. There

Is, however, an infallible and simple means of discovering such

defective bearing conditions when making a running test un-

der known load, and that is the thermometer. The work done

in overcoming frictional resistance is inevitably converted into

heat, and the temperature rise of a bearing running under a

known load for a certain period, is nearly directly proportional

to the foot-pounds of work absorbed in the bearing.

Determining the temperature index and using it as evidence

of the condition of all important working parts, is the basis

of the admirable testing system described in another part of

this number. Every important working part is subjected to

a known load for a definite time, and the temperature rise is

registered by thermometers and recorded by an attendant.

The system of constructing speed boxes, feed mechanisms, etc.,

as independent units, is well suited to making such tests. Tlie

units are run independently under load and then assembled

in a complete machine and run under load. During this test

the temperature rise of all important parts determines the

condition of these parts w-hen working in the assembled ma-
chine.

The important and valuable feature of this system of ma-
chinery testing is that it practically eliminates the personal

equation. Nothing is left to judgment or guess work. In

short, it is a scientific method of securing exact knowledge of

obscure conditions.
* * *

STUDY OF NEW TOOL DESCRIPTIONS
An important aspect of the new machinery descriptions pub-

lished in M.\CHi.N-ERV, worth considering by interested manu-
facturers, is the study that is being made of them by students

in technical schools and other institutions giving advanced
instruction in machine shop practice. Although it is imprac-

ticable to keep a school shop equipped with all the very latest

and best machinery on the market, the mechanical laboratory

or machine shop of the up-to-date engineering school is quite

a different place from that found ten years ago. Manufactur-

ing is being conducted in the best school shops with manufac-

turing tools, and the students are instructed not onl.v in the

theory of machine work but also in its practice as found in the

leading manufacturing plants.

To supplement knowledge of machine tool characteristics

gained in the shop, systematic study is made of the new ma-
chinery descriptions published in the technical journals each

month. The salient features of improved machine tool design

are so clearly described in these columns that the students in

practical touch with manufacturing conditions in the school

shop have no difficulty in grasping the meaning and practical

value of the improvements described.

TTie important point is that young engineers are being

trained to study the characteristics of machine tools and to

look to the technical journals for reliable information on the

latest improvements. Hence the importance of conveying to

them, as well as to the general mechanical public, clear and

definite descriptions of the construction and use of the ma
chines which they probably will have in their charge in a few

years. The hearty cooperation of our manufacturers has en-

abled M.vcHiNEBY to do good w ork in this field, and our aim is

to constantly Improve the service.

* * *

NEW MATERIALS AND METHODS
An engineer responsible for ways and means of manufactur-

ing a product in metal, may become so narrowed by his practice

as to overlook the possibility of handling a new proposition

using non-metallic materials in an entirely different way than

would be best for metal. Take the case of building up a

product from a material that is easily and economically

punched from sheet stock with cheap dies. The practice of

])unching and piling is assumed to be quite correct for the ma-

terial with which the manufacture was begun. Should the ma-

terial be changed to a woven fabric, however, the process of

punching and piling may not be the best one adapted for the

manufacture of the product.

The production engineer in this situation should carefully

canvass the field of manufacture, using this, to him, new mater-

ial as a basis for its product, and discover if other methods of

forming and assembling the desired shapes have not been de-

veloped and practically perfected. He may find that, instead of

using many expensive punches and dies, for example, the econ-

omical manufacture of the product using the woven fabric

should revert to simple manual methods making use of prim-

itive tools. For instance, garment cutters cut complicated pat-

terns with great rapidity through many thicknesses of cloth

simultaneously, using a special knife of razor-like keenness.

A later development is an electrically-operated cutter guided

by hand which cuts rapidly through many thicknesses of cloth,

but the cutting is still essentially a simple manual operation.

It was manifestly out of the question to construct dies for

the great variety of shapes required in the manufacture of

ready-made clothing, and the problem of cheap production was

solved long ago by employing a highly skilled man who knew

how to work rapidly and to maintain his tools in the required

condition for efficient operation.
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THE SMALL MANUFACTURER
In these days of gigantic organizations of capital and labor,

the small manufacturer often feels that he is greatly handi-

capped in the struggle for business; but whether he really is

or not depends largely on himself. In the manufacturing end
of a properly conducted, moderate-sized business the advantage
lies with the small manufacturer. In the selling end the ad-

vantage undoubtedly lies with the large business. In either

one, results depend more on the management of the business

than on its size. The small business affords opportunities for

personal oversight and economies which are impracticable in

the large business; the latter affords opportunities for organi-

zation and extension which are impossible in the smaller one.

In the machine tool field there is usually a market for the

very good and for the very cheap machine—one sold on its

reputation, the other on its price. It is the mediocre product

—neither one thing nor the other—that is hardest to sell. A
choice between these two extremes should be made without

hesitation; if for no other reason than because any manu-
facturer can turn out a poor machine, while only one can pro-

duce the best.

The best product in any field is always sure of a market.

Users demand it and dealers compete for the representation

—

and then the selling problem is solved. There are many small

makers of machine tools who turn out a product near enough

the best to sell all they can make in good times; and as they

started with no selling organization, the reason for success

must be found in their product.

The moral is plain.

SOME DESIRABLE CHARACTERISTICS OF
AN APPRENTICE

A maker of machine tool accessories, located in one of the

outlying districts of Greater New York, is so situated that he

is obliged to train all the mechanics constituting his working

force. The experience gained in training raw material drawn
from the working classes is interesting and valuable, obser-

vation showing that the boy who has the making of a careful

and thoroughgoing mechanic quickly displays the characteris-

tics necessary for a good workman. The manufacturer re-

ferred to watches his boys and notes carefully whether or not

they display any inclination to acquire the tools needed by a

machinist in working at his trade. The boy who is content to

go on day after day using tools borrowed from the tool-room

or from his shop mates is put down as being N. G. It is con-

sidered that he has no real interest in what he is doing, but is

simply working at that trade because it happened to offer an

opening.

On the other hand, the apprentice who early provides him-

self with calipers, squares, micrometers and other small tools

commonly found in a mechanics's tool-box, displays one of the

characteristics that are necessary for success. Naturally it

does not follow because a man or boy has a fine box of ma-

chinist's tools that he is or will be a good workman, but it

indicates an interest in his work that is encouraging, and the

chances are that, given early opportunities, such a workman
will turn out well.

^;: ;: ijc

THE ADVANTAGE OF MEMORIZING
SIMPLE FORMULAS

Under "Letters on Practical Subjects" in this number of

M.\CHixERy, a contribution appears relating to a shop calcu-

lation for determining the diameter of a bored hole that is

afterwards to be threaded. This simple calculation, and the

method by which a machinist in the shop was able to quickly

determine, without the aid of tables, the necessary amount to

leave for any required pitch of thread, illustrates forcefully

the usefulness of carrying a few simple formulas and con-

stants in the memory. Many tables of formidable size are

based upon, and calculated from, a formula of the very

simplest kind, containing a constant which can be easily

memorized. A great deal of time is frequently wasted in

searching for a specific table giving the constant to be used

in a particular shop calculation; and the memorizing of a

few formulas and constants would save considerable time in

many instances. Besides, it is a satisfaction to be able to go

ahead without continually referring to handbooks and tables

for the simple formulas and constants in almost daily use.

It is also extremely useful to the mechanical man, whether
he be an engineer or machinist, to know how the formulas

which he uses in his calculations are derived. If he does

know, he is able to deduce a formula which may have been

forgotten, and which he cannot find in a handbook at the

time he needs it. It is said of Lord Kelvin that he seldom re-

membered the formulas he used in engineering calculations,

but derived them each time, going through the mental proc-

esses of each calculation from the beginning. This, of course,

would be a waste of time In the engineering office or the shop,

but it is of importance for the successful mechanic to know
how to arrive at a formula which he uses frequently in his

work, if an occasion arises when the memory fails or leaves

him in doubt. The handbooks are not always within reach,

and while they are extremely useful, it is a good practice to

train oneself not to depend entirely upon them for the

simplest kind of information.

The substance of what has been said may be stated as fol-

lows: Memorize as many formulas and constants as can be

conveniently carried in the head, and master their derivation

whenever possible.
* * *

RESTRAINED COLUMN FORMULAS
That the stresses in the wall of a tube exposed to external

fluid pressure are of the same character as those in a column
having the ends fixed in direction, is the conclusion drawn
by Professor Reid T. Stewart, in a paper on, "Stresses in

Tubes," delivered before the January meeting of the Ameri-

can Society of Mechanical Engineers.

Using the experimental results for the collapsing pressures

of commercial steel tubing from 3 to 12 inches in diameter

which he had previously obtained, equivalent column formu-

las were derived upon the assumption that the circumferential

stress in a tubular annulus subjected to external fluid pres-

sure is theoerticaily the same as in a straight column with

fixed ends whose length is one half the mean cicumference of

the tubular annulus.

The results of the investigation were that

Z

-8= 42,640 — 127.4 —
?•

I

for values of — less than 221, and
r

1

S = 25,105,000 X

I

jo. 1838— + li

for values of — greater than 221. This latter formula may be
r

represented with sufl3cient accuracy for all practical purposes

as follows:

S-- 708,000,000 (7)^

In these formulas: S denotes the axial load on equivalent col-

umn, I, the length of equivalent columns, i. c, half the mean

circumference; and r. the radius of gyration of the column

cross-section. The fraction — is the slenderness factor.

An interesting and apparently rational explanation of the

thunder accompanying lightning is given in Xature by Herr

H. L. Braun. According to this explanation the electricity dis-

charged between two clouds or between a cloud and some object

on the earth decomposes the small particles of water in the

atmosphere into its constituents. The hydrogen and oxygen

thus produced are mixed mechanically and form an explosive

mixture which is immediately ignited by the heat of the flash,

and when exploding produces the characteristic rattling report

of thunder.
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SHELL TURNING OPERATION IN THE
HARTNESS FLAT TURRET LATHE

By FRANKLIN D. JOKES

At the Edison Works in Orange, N. J., a great many "mold
shells" similar to the one illustrated in Fig. 1 are employed.
These shells must be accurately finished to a slight taper, both
inside and out, threaded and plain recesses are required at
the ends, and, in addition, one or two minor operations are
necessary, so that their manufacture on an efficient basis is

an interesting example of turret lathe practice. This work is

done in the Hartness flat turret lathe, built by the Jones &
Lamson Machine Co., of Springfield, Vt.

The shells are turned from cold-drawn seamless steel tub-
ing, having a carbon content of 0.20 per cent, and they are
finished at the rate of one in nine minutes. The tubing comes
to the machine in 12-foot lengths, and the tube being operated
upon, is, of course, fed forward through the hollow spindle as
each successive shell is severed. In finishing this shell, five

different operations are required. During the first operation
the shell is rough bored and turned by one passage of the box-

Fig 1, Sectional View of Tapering Mold SheU

tool, Pig. 2, and the recess .4, Fig. 1, at the outer end, is fin-

ished to size by a second cutter located in the boring-bar close

to the turret. The turret is then inde.xed to the second sta-

tion which brings the threading attachment G into position,

as shown in Fig. 3. After the thread is finished, the recess B.
Fig. 1, is turned by a flat cutter A', Fig. 4. The inner and
outer surfaces are then finished to size by a box-tool mounted
on the fourth station of the turret and shown in position in

Fig. 5. The final operation, Fig. 6, is performed by three tools

Fig, 2. First Operation on the Mold Shell—Rough Turning and Boring

on the turret cross-slide, and consists in rounding the corners
at h and c, Fig. 1, and severing the finished shell.

One of the interesting features connected with the machining
of this shell, is the finishing of the inner and outer tapering
surfaces. The taper on the outside is 3/32 inch per foot, while
the bore has a taper of only 1/64 inch per foot, and these sur-

faces are finished simultaneously, with practically no special

equipment. The box-tool employed is of a standard type, with

• Associate Editor of Machinekt.

the exception of an inserted boring-bar, and the taper on the
outside is obtained by the regular attachment which consists
of a templet D (Fig. 2) of the required taper, that causes the
turning tool to recede at a uniform rate as it traverses. To
secure the internal taper, the headstock of the machine is

swiveled slightly on its transverse ways by the use of taper-

ing gibs. By this simple method, the double taper is finished
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Fig 3. Second Operation— Cutting Internal Thread

to the required accuracy without special tools or equipment.
As those familiar with this machine know, the longitudinal

movements of the turret as well as the transverse movements
of the headstock are controlled by positive stops. The head-

stock has ten stops which are mounted in a revolving holder
and are brought into position, as required, by manipulating a

lever at the front. The stops for length, or those controlling

the turret travel, are divided into two general groups, known
as "A" and "B." Each of these groups has six stops so that

Fig. 4. Third Operation—Turning Recess at Rear End . Too! Is

show-n withdrawn

there are two stops for each of the six positions or stations of

the turret, and, in addition, five extra stops are available for

any one tool, by the engagement of a pin at the rear of the

turret. The change from the "A" to the "B" stops is made
by adjusting lever L, Fig. 5, which also has a neutral position.

After the box-tool for the roughing cut, shown at work in

Fig. 2, has reached the end of its travel, further movement is

arrested by a stop of the "A" group. Tbe outside turning tool

is then withdrawn by operating lever E and the turret is run

back and indexed to the second station, thus bringing the

threading attachment into position. The surface speed of \?M

feet per minute which Is used for turning is reduced to about

30 feet per minute for threading by manipulating levers //,

Fig. 3. After the turret is located by another stop of the "A"
group, the threading attachment is made operative by depress-

ing a small plunger I. which connects a vertical driving shaft

from the spindle with the splined transmission shaft J. A
reciprocating movement is then imparted to the thread chaser

t which advances on the cutting stroke and then automatically
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retreats to clear the thread on the return. This movement Is

repeated until the thread is cut to the proper depth, as deter-

mined by one of the stops for the hcadstock. While the thread

is being cut, the carriage is loclved to the bed by the lever N,

Fig. 5. It was found necessary to perform the threading oper-

ation before taking the outside finishing cut, owing to a slight

distortion of the shell wall, caused by the threading opera-

tion. After the thread is finished, the turret is turned to the

third station as shown in Fig. 4, and tool K for the inner

recess B, Fig. 1, is brought into position and fed to the proper

depth, as determined by another cross stop. The turret is also

locked in position for this operation. The finishing cuts for

the bore and the outside are next taken by a box-tool which is

these operations, and the two boring-tool shanks are hollow so

that lubricant can bo forced through them and be made to play

directly upon the cutters.

The gages for testing the accuracy of the finished shell are

illustrated in Fig. 7. At A the overall length gage is shown
in place on a finished shell, while at B and C, respectively, are

the "go" and "not go" gages for the recesses at the ends of

the shell. These recess gages also check the depth of the

counterbored part. At D is the thread gage, and at E the

internal and external taper gages—^the one being an ordinary

plug gage and the other the straightedge type of external

taper gage. Both these gages have limit marks and are used

for testing both diameter and taper. When a shell is being

Fig. 5. Pourth Operation—Finishing the Bore and Outside

shown near the end of its cut in Fig. 5. This box-tool is simi-

lar to the one used for roughing, but it is equipped with dif-

ferently shaped cutters to obtain the required finish. The out-

side turning tool has a straight cutting edge set tangent to

the cylindrical surface and at an angle, while the boring tool

has a cutting edge of large radius. An end view of this box-

tool is shown in Fig. 6. A reduced feed is employed for the

finishing cut, which is obtained by turning the feed variator

Fig. 6. li^fth Operation—Rounding Ends, Scoring Large End, and Cutting Off

tested in the external gage, it is located in a central position

laterally, by two contact pins in the rear, and the taper must

be sufficiently true to prevent daylight being seen between the

work and the straightedge.
* * *

At a public lecture in Manchester, England, on November

18, Mr. Joseph Clarkson gave a demonstration with a flying-

machine model 8 feet in diameter, provided with a new form

B D

Pig. 7. Gages used for Testing

F, Fig. 3, and the speed is increased to 130 feet per minute,

which is the same as that used for roughing.

During the next and final operation, the turret, after being

indexed to the position shown in Fig. 6, is first located by a

stop of the "A" group so that the cutting-off tool R In front

can be used for rounding the corner 6, Fig. 1. The stop lever

L is then shifted and the turret is moved to a second stop of

the "B" group. The corner c is then rounded and the shell is

scored at d by two inverted tools S and T at the rear, after

which the finished work is severed by the cut-off tool at the

front. The cross movement of these three tools is controlled

by positive stops on the cross-slide, and the latter is moved

to and fro by hand lever 0. After the shell is cut off, the stop

M, mounted on the turret, Fig. 5, is swung into position, and

the tube is automatically fed forward to the swinging stop

by the roll feed, as soon as the chuck is released by operating

lever Q. This completes the cycle of operations. A copious

supply of lubricant is, of course, furnished to the tools during

Accuracy of Finished Shell

of propeller of his own invention. This invention is intended

to solve the problem of vertical and slow fiying. As described

in Engineering, various weights were attached to the frame of

the model, and the propeller, which was driven by an electric

motor, was made to revolve. As soon as it attained the re-

quired speed, the model rose gently vertically from the floor

until it reached a stop which had been provided for preventing

its rising too high in the room. After having remained in this

position for a short time the speed of the motor was slight-

ly reduced, and the model descended slowly until it came to

rest almost silently, on the floor. In another test it was shown

hovering in the air, neither rising nor falling. The energy

used for lifting Viy, pounds vertically and maintaining it in

the was 0.4 horsepower, the revolutions per minute being only

53. The inventor calls his device the "aerocar." A full-sized

model would have four propellers, two on each side of the car.

When the aerocar has risen sufficiently, some of the power may
be used for forward or reverse movements.
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LATHE CHUCK JAWS*
By FRANK H. MAVOHt

When we take up the question of rapid production, we meet

with the necessity of having an effective method of holding

the work while operating upon it. The method to be used is

always governed by the shape of the work, the material from

which it is made and other requirements. Tlie main require-

ments are that a very rigid method of holding should be

adopted, so that the work will not slip or slide while it is

being operated on. This generally necessitates the scoring of

the face of the chuck jaws, which enables them to get a better

grip on the work. As a rule, for rough material such as iron

castings, etc., it is advisable to harden the faces of the

chuck jaws and also have them scored; but when holding

work which has a finished surface it is preferable to leave the

jaws soft. Having the jaws soft also has the advantage of

enabling them to be trued up when they become sprung or

bruised.

The writer's aim in the accompanying data sheets has been

to present a number of different chuck jaws which are used

Holding a Handwheel with Chuck Jaw sho^^-n in Fig. 9 of
Data Sheet Supplement

tor ordinary work. Of course, with slight modifications, jaws

of the description given could be used for special conditions.

The type of chuck jaw shown in Fig. 1 is that which is usually

supplied with standard lathe chucks. This type of jaw is

generally made so that it can be inverted, thus making it

adaptable for both external and internal work. This evi-

dently increases the value of these jaws in making them

adaptable for a wide range of work.

Fig. 2 is a type of chuck jaw which is sometimes used

when it is necessary to have the work pass into the spindle.

These jaws are usually made with a hard and soft end, so

that they can be used for both rough and finished work. Fig.

3 shows a type of jaw which is somewhat similar to Fig. 2,

but differs in that it has a shoulder A which acts as a stop

for the work. The principal advantage of this type of jaw, is

that it can be used for facing the work to length, as well as

for numerous other operations.

Fig. 4 shows a type of jaw which is principally used for

holding bevel gears, piston rings, etc. The rings are made

from long castings which have a tapered portion on one

end which is gripped in the chuck. This necessitates that the

shape of the jaw should conform to the tapered portion on

the end of the casting.

It is sometimes found necessary to take a cut up close to

the chuck which necessitates the toolpost being in close prox-

imity to it. For this class of work the chuck jaw is cut away

as shown at A in Fig. 5, so that the jaws will clear the tool-

post. Fig. 6 shows a jaw somewhat similar to Fig. 5, but its

* With Data Sheet Supplement.

t .\ddress ; ] Dix Ave., Pawtucket, R. I.

use is principally for gripping under the flange of pulleys, or

work of similar character, and it has its gripping portion

scored to prevent the work from slipping. This type of jaw

is usually hardened on its gripping portion. Another advan-

tage of this jaw is that it facilitates the complete machining

of a piece of work—for example, a pulley, as both edges of the

rim may be turned, the hubs faced and the hole bored all in

one chucking.

A type of jaw which enables us to grip a piece of the full ca-

pacity of the chuck is shown in Fig. 7. This jaw is used for

gripping a large variety of work such as flywheels, etc. In

order to get as much of the work as possible into the chuck,

or furnish a more substantial drive, as would be sometimes
necessary in turning a pulley, the chuck jaw is made as shown
in Fig. 8. Here the jaw is slotted at B so that it straddles

the arm; the jaw is also cut out at A so that a back facing

tool may be used, thus enabling the facing of both faces of

the hub in one chucking.

In Fig. 9 is shown a chuck jaw which is a little out of

the ordinary. Tlie main feature of this jaw is its adaptability

to holding rough castings such as handwheels. The accom-

panying illustration shows this type of jaw (Fig. 9) applied

to holding a handwheel. In operation, the hub A of the hand-

wheel is gripped in the jaw, as shown, and the web is placed

against the stop-pin C. The lathe is then rotated and the

casting trued up. If it is found that the casting runs out

much, it is trued up in the following manner: The spring

pin F, which is opposite the low spot is released by loosening

the set-screw D, and forced out by spring G, after the casting

has been knocked out. The set-screw D presses upon a shoe

E, which is tapered to correspond to the tapered portion H
on the spring-pin, so that the pressure of the cut will not force

the pin back to its former position.

The type of jaw shown in Fig. 10 is for special cases which

are not met with very frequently. Usually this type of jaw

is used for gripping a curved hub, but when used for this

class of work, the jaw should be sharply scored, in order to

prevent the work from being forced out of the jaws when
screwing them down. As a rule this type of jaw should be

avoided. \VTien gripping a long piece of work having one

or more different diameters, we frequently find that it would

not be sufficient to have the jaws just grip on one diameter.

For this class of work the jaws shown in Fig. 11 are used,

which obviates the trouble mentioned.

One class of work which is very difficult to hold is long

rough castings, and if the ordinary type of jaw is used for

this work it is usually a difficult job to get the casting to

run true near the jaws and also at the outer end. For this

kind of work the type of jaw shown in Fig. 12 is recom-

mended. The jaws are cut away at A and slotted at B, which

gives a four-point bearing. This holds the work very effec-

tively, and enables it to be trued up with less trouble.

Fig. 13 shows the type of jaw which is commonly used for

holding bevel gears of large diameter. The gripping part of

this jaw is made to conform to the bevel on the gear. A
suitable jaw for holding spur gears which are made with

arms is shown in Fig. 14. This jaw is beveled at A, so as to

fit in between the arms, and is also grooved at B to straddle

the web. Holding a spur gear in this type of jaw, enables it

to be finished in one operation, as the rim can be faced and

turned, the hole bored and both sides of the hub faced.

Fig. 15 is used for holding gears or other work finished in

one operation, and which is beveled on the inside of the rim,

as is usually the case with most gears. The angle on the

jaw is made very slight and a groove is cut as shown. This

jaw should also be sharply scored and hardened.

When machining cast gears it is sometimes found a difficult

proposition to prevent the gear from turning against the cut

until the scale is removed. For this class of work, when con-

venient, a driving pin A, as shown in the jaw in Fig. 16, is

sometimes used. This pin fits in a tooth space, avoiding the

necessity of screwing the jaws down excessively tight on the

work to prevent it from slipping.

No attempt has been made in this article to describe the

means of attaching the jaws to the chuck. The universal
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method at present is to form a tongue on the jaw which fits

into a corresponding groove cut in the members that are oper-

ated by the adjusting screws. Mailing the jaws in this manner
insures their interchangeability, so that different jaws can be

used for luilding vaiious classes of worli.

COMMON DEFECTS IN METAL ALLOYS*
The knowledge of the properties of non-ferrous metals and

alloys has not developed as fast as that of Iron and steel.

Several causes have contributed to produce this condition.

The number of Industrial metals and alloys is so large, and
their characteristic properties so diversified, that conclusions

arrived at from a study of one group would be of little or no

value when applied to another.

JIany difficulties are met with when using alloys in practice.

Some of these are inherent, but some could be avoided by
careful treatment. It frequently happens that a perfectly sat-

isfactory alloy fails because of being subjected to entirely un-

reasonable heat treatment or to mechanical stresses, in the

course of being fitted for use. Such treatment is applied in

ignorance of the effect likely to be produced, but considering

the care that is taken in handling steel, it is remarkable that

non-ferrous alloys are often treated as it they were mere inert

material, which might be ill-treated without suffering any in-

jury. For instance, while no user of meta!s would quench
steel from high temperature or submit it to prolonged an-

nealing without reference to the purpose for which it was
to be used, it is not an uncommon experience to find bronzes

made for special purposes treated in such a way.

There are eight distinct classes of defects commonly found

in alloys used in machine building. These defects may be

classified as; 1. Sponginess; 2. Brittleness; 3. Defects due

to inequalities of composition; 4. Excessively coarse struc-

ture, due to casting at too high a temperature; 5. Defects due

to wrong thermal treatment; 6. Defects due to molecular

change other than that produced by mechanical stress; 7.

Shrinkage cracks; and 8. Defects due to mechanical deforma-

tion.

1. 8p07igincss.—This is caused by gases dissolved in the

molten metal or alloy, which are released at the moment of

solidification. This defect is aggravated by over-heating the

metal, and may be remedied by re-melting it and pouring it

at the proper temperature.

2. Brittleness.—This may be caused by oxides or dross due
to lack of care in pouring, or to over-heating, which causes

burning, as in the case of the zinc alloys. The oxides of dif-

ferent metals vary as to their ability to separate themselves

from the liquid and rise to the surface, and various deoxidizers

are used to facilitate their removal in the form of slag. A
second source of brittleness is the presence of thin layers

of non-homogeneous alloys between the crystals. The micro-

scope is of great assistance in studying cases of this kind.

3. Defects due to inequalities of composition.—These de-

fects are due either to improper mixing of the ingredients, to

separation by gravity during solidification, or to segregation

in the mold. When the ingredients are not uniformly mixed,

the usual cause is the difference in specific gravity of the in-

gredients. Aluminum, for example, tends to float, and lead

to sink. Certain metals, particularly aluminum, also possess

the property of becoming enclosed in a film of oxide as soon

as in the molten state, while others have an action similar to

that of oil and water and must be stirred to an emulsion and

then carefully cooled to prevent separation. With alloys of

tin and antimony, or mixtures containing them, a difficulty is

met with in that crystals of tin and antimony form and float

upward. This tendency is overcome by rapid chilling. Im-

purities in general, such as lead and bismuth in bronzes will

accumulate at the center of the parts and cause unsound

castings.

4. Excessively coarse structure due to casting at too high

a temperature.—As the strength of an alloy depends upon the

degree of adhesion between neighlporing crystals, as well as

* Paper road l>v Dr. C. H. Desch, boforo the (ilasgow meetiDS of the
Institute of Ih'tals, September, 1910.

upon their size, and as these qualities in turn depend on the
casting temperature and the degree of chilling, this becomes a
complex question that requires much further investigation.
A few alloys containing copper and zinc, and especially those
rich in zinc, have an extraordinary tendency to form large
crystals having little mutual adhesion.

5. Defects due to wrong thermal treatment.—These detects
are due to a number of causes, as for instance, to quenching
from too high a temperature; heating at too high a tempera-
ture or too long during annealing; burning, as in the case of
copper and zinc alloys; and unequal thermal treatment of dif-

ferent parts of the same casting and forging. The principal
effect of wrong thermal treatment is the production of coarse
structure in alloys in general, and a hard, brittle metal in

most bronzes. Unequal treatment also produces differences in

the structure in different parts of the alloys.

6. Defects due to molecular changes other than those pro-
duced by mechanical stresses.—Some metals undergo changes
at definite temperatures which involve a complete alteration of
their properties. The most striking instance is that of tin,

which may pass spontaneously into a gray powdery substance
devoid of mechanical strength, at a low temperature. Jlany
alloys have been known to disintegrate spontaneously from no
known cause. Some of the alloys of aluminum with other
metals fall to powder after a time, while an alloy of SO per
cent of aluminum and 20 per tent of tin breaks up into coarse
crystals. It may be that these phenomena are due to impuri-
ties in the constituents. This is indicated by the behavior of
alloys of copper and manganese which have been described as
disintegrating spontaneously. When prepared from pure
metals, however, these alloys are permanent, and the disinte-

gration is entirely due to the presence of non-metallic impuri-
ties.

7. Shrinkage cracks.—These may be due to a poor arrange-
ment of the mold, to wrong casting temperature and to the
great brittleness of the alloy at a temperature just below that
of solidification. The latter condition is the cause of the great
tendency of aluminum-zinc castings to crack during cooling.

8. Defects due to molecular changes produced by mechanical
deformation.—These defects show themselves as brittleness in

cold worked metals; "season-cracks" in brass and other alloys
which become visible some time after rolling; and "fire-cracks,"

which differ from the foregoing only in that they appear dur-

ing the annealing process alone. It is said that fire-cracks

never appear in pure metals, but always in alloys. German
silver is particularly liable to this defect. "Chilling-cracks"

are produced when metals are suddenly quenched. Cracking
is also due to hot working, as most alloys show an increased

brittleness at some particular temperature. Many bronzes
have only a small range of temperature within which they

may be safely worked. This subject has as yet been but im-

perfectly investigated.

In addition to the defects mentioned, there are some defects

which arise in the course of the use of alloys, and which do
not fall under any one of the above heads. These detects are

due to corrosion and erosion. The question of corrosion of

alloys is now being investigated by a committee of the Insti-

tute of Metals (Great Britain), because as yet but little data
has been collected on this subject. The conditions which af-

fect the liability of alloys to mechanical erosion also demand
further study. An interesting case of erosion is that of high-

speed propellers acted upon by eddy currents in the water.

In some cases the propeller blades are eroded to a depth of as

much as l^a inch in the middle of a blade, while the remainder
of the blade is perfect. It appears that different bronzes be-

have very differently in regard to this action. A definite re-

lation between the microscopic structure and the liability to

erosion yet remains to be established.

A "non-stop run" of sixteen days and nights was made dur-

ing the Texas State Fair at Dallas, last October, with a $600

Maxwell runabout. The car covered, during sixteen days,

3162 miles, much of the driving being done through crowded
streets.



453 MACHINERY Februarj', 1911

STOCK-KEEPING
By S. M. HOVIS

In all manufacturing establishments the place in which the

most money can b3 lost or saved is undoubtedly the stock

room; for here in one department, we find all the parts com-
prised in the product, the smaller tools used in its making, and
in some cases expensive printed and advertising matter. Yet,

in nine cases out of ten, this department is placed in some
poorly-lighted, ill-ventilated, obscure pa.it of the building in

charge of a man who has probably secured the position in

consequence: of a good memory or his inability to become a me-
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Fig, 1. Elevation of the Arrangement for Keeping Parts, used by
a Company Manufacturing SmaU Machines

chanic, and who is very frequently incompetent or worse, prob-

ably due to his being very much underpaid. As assistants,

there are usually with him a few boys or old men who cannot

be usefully employed in other departments.

The system of stock-keeping submitted in this article has

been tried in various plants and proved to be very successful,

not only from a production, but also from a pay-roll stand-

point. It must be understood, however, that the success of

any system depends largely on the cooperation of the office

and accounting departments with the stock-keeper, and any
error or misunderstanding between them should be investi-

gated and settled at once; for frequently, even in the best

managed plants, the office is obliged to call on the stock-

keeper for information, and his prompt attention facilitates

matters.

In a properly systematized plant all the parts entering into

the final product should be kept in the stock room and drawn

Fig. 2. Plan of the Arrangement for Keeping Parts shown in Fig. 1

out as desired on orders signed by the proper authority, usually

the foreman of the department concerned. This stock may
be divided into tiiree classes: finished stock, rough stock and

supply stock. Under the classification "finished stock" are

included all the parts which are manufacured in the plant.

The rough stock includes all purchased materials such as

steel, ii-on, rough castings, etc. Supply stock constitutes such

materials as paint, waste, oil, small tools, etc., and at times

Includes such things as advertising matter, letter-heads, en-

velopes and office supplies. The first-mentioned of these sup-

plies are frequently included under the "rough-stock" head,
but experience shows that by keeping these supplies under a
separate heading, better accounting results may be secured.
These divisions, of course, may be varied to suit the require-
ments of the accounting department, but in most cases these
three divisions will be found to be sufficient.

It cannot be too forcibly stated that every article in a stock
room should be known by a number in addition to its name,
and wherever possible that number should appear on the
requisition for material. In good manufacturing systems the
use of names for parts may be entirely eliminated, numbers
being used exclusively', the result being better and quicker
service in the filling of orders. The use of letters in designat-
ing material, except where absolutely necessary, is to be
avoided, although in some case.- a letter is placed before or
after a number to show the kind or quality of the material.

As for example 211A might mean casting; 642B forging; and
so on, although a system of numbering may be devised that

is equally effective. For instance in a case where the product
is a machine consisting of a number of minor assemblies, all

numbers ending in would deiLignate an assembled part; 01

a screw; 03 casting, and so on. By such an arrangement a
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Fig. 3. Portion of a Parts List

parts-list may be made up and mastered after a little

study.

The center of the building seems to be the preferred posi-

tion for the stock room, but the ideal location is at the end of

the building, as near the office as possible, for in the former

case a considerable drawback arises should it ever become
necessary to enlarge this department, as other departments

would be more or less inconvenienced. Furthermore, firmer

and better structure for holding material may be built at the

end of the building.

No drawers or shelving for parts that are in constant use

should be more than seven feet above the floor, the space above

this being utilized for such parts as are only occasionally

called for. In so arranging the parts that they may be readily

located, an indexing system has been devised which with slight

variations may be suited to any special business. Fig 1 shows
the front view of an arrangement used by a. plant manufactur-

ing a number of small machines. This room which is about

forty feet square is divided through the center by an aisle four

feet wide and is sub-divided into sections, tiers, and compart-

ments. The term section is applied to the construction on

either side of the aisle, that on the right being designated by

even numbers and that on the left by odd. These sections are

divided into tiers which represent spaces between the uprights

and are alphabetically lettered to avoid the confusion of num-
bers. The compartments are the drawers or shelving for hold-
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ing parts. Figs. 1 and 2 give a general idea of the application

of tliis plan.

Slieet iron or heavy tin is the most practical and durable

construction material for drawers, especially for those holding

parts which are oiled. These, with a small card-holder and

handle, may be obtained at low price, and being easily washed

and lighter than wood, facilitate handling. In addition they

should be made interchangeable, the tiers being fitted with

strips to hold interchangeable boards upon which the drawers

can rest. In drawers that are the same width as the tiers
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Fig. 4. Stock Requisition Slip

(see Fig. 1, lAl and 1A2), these strips may be fastened to

the sides and will be found to work very satisfactorily it

proper dimensions are used.

The arrangement for taking care of the stock having thus

been attended to, the application may next be noted. Fig. 3

shows a section of a page of a parts-list in common use. A
requisition calls for part 4250 which is shown in parts-list as

being lojated in section 1, tier A, drawer 1 (lAl.) The stock

clerk knows that 1 being odd, Is located to the left of the

main aisle; A being the first letter of the alphabet, is the first

tier of section 1; and drawer 1 will be at the bottom of a tier.

One company, in mind at present, has its product divided into

sections, parts for which are drawn out, assembled and then
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Fig. 5. Stock-lieeper's Location Card

returned to the stock room and again drawn out combined

with other assemblies, completing the finished product. Fig.

4 shows the form of stock requisition slip which is given to

the stock clerk, who turns to the card or sheet shown in Fig.

.^1, looking up the corresponding number, which readily locates

the article desired. This order after being filled is checked

and forwarded to the office where, after being priced, it is

filed against the original order. It is not within the range

of this article to discuss systems of accounting, but it may be

stated that the best results will be obtained where the least

time is lost between filling the order and sending it to the

accounting department.

In handling steel bars of all shapes iron pipe may be used
in the buildin.^ structure, and the divisions marked with tin

tags.

The stock card. Fig. 6, gives a record of the in-coming and
out-going material; and the stock clerk after making deduc-
tion, should see that the amount in stock is above the low
mark which is indicated in the upper right-hand corner. As
soon as filled these tickets should be forwarded and old cards

filed numerically per part number; but, this work should be

done by the stock-keeper and not by his clerks. In every case

where the ticket is to be forwarded or parts to be ordered, the

ticket should be placed on the stock-keeper's desk where a
glance at it will at once convey to him a knowledge of the

way things stand in regard to this particular article. Every
card should be gone over carefully before forwarding on ac-

count of arithmetical errors which are always likely to occur;

and, if the stock system is used in connection with the so-

called perpetual stock record system, this is imperative as any
difference between card and ledger will cause delay in check-

ing for the inventory.

The most important consideration in the organization of a

stock department is the selection of stock-keeper who must
be a good man even if it be necessary to pay him the highest

salary on the roll. This man who has charge of what should

be the most valuable department in the plant, should be above

inO
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Fig. 6. Stock Card Recording Stock in the Stock Room

the ordinary employe as regards both ability and character,

and one who is indifferent or incapable should not be re-

tained. Furthermore he should have sufficient capability to

assume full control of his department. By this it is not to be

understood that the stock-keeper is to be allowed to adopt

his own methods regardless of the prevailing policy of the

management, but that he should be strong enough to fill his

position without being constantly called upon to explain errors

and accidents, for a man of this type would never be able t-i

manage a department.
* * *

LOSS OF POWER IN GAS ENGINES DUE TO
ELEVATION ABOVE SEA LEVEL

The Engineering Review mentions in its November number

a case of a large gas engine plant which w'as some time ago

exported from Great Britain to a British colony and erected

at the location several thousand feet above sea level. Tlie en-

gines did not give the power expected from them and several

reasons were advanced to account for this deficiency. It was

finally concluded that the loss of power was due to the alti-

tude of the power station. Upon investigation of the theo

rctical and practical considerations involved it was found that

there is a loss of about one per cent of the indicated horse-

power for each 1000 feet increase in elevation. The effect of

an increase in elevation on an engine with a low ratio of com-

pression is slightly less than on an engine with a high degree

of compression.
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BRITISH AUTOMATIC HOB SHARPENING
AND WORM GRINDING MACHINE

The illustration shows an interesting British machine de-

signed by J. Holroyd & Co., Milnrow, England, for automati-
cally sharpening all kinds of hobs and for grinding hardened
worms. It is also suitable for sharpening cutters within its

capacity.

It is a well-known fact that when steel w'orms are placed

in a furnace and casehardened, a certain amount of distortion

takes place in the threads which, of course, affects the smooth
running of the worm with the worm-wheel. This machine was
specially designed to grind the helical surfaces and so insure

accurate threads which will run smoothly when in gear. The
machine has been taken up by the leading British motor gear
manufacturers for grinding the casehardened worms used in

the design of motor back axle drives.

The maxinuim diameter of the worm or hob that can be

ground by the machine shown in the illustration is 12 inches

and the maximum length, 18 inches. The hobs or worms are

carried between centers on suitable mandrels, the maximum
distance available between centers being 24 inches. The work
is reciprocated past the emery wheel by a screw which is

fitted with reversible clutches. These clutches are operated

by collars adjustable to vary the length of stroke. A set of
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British Automatic Hob Sharpening and Worm Gi*inding Machine

change-gear wheels is provided to give the required twisting

motion to suit the lead of the worm or the helical groove of

the hob. The pitch or lead can be varied by the gearing be-

tween Y-i inch and 250 inches. An important advantage of

the machine that will be generally appreciated is that the

change gears are the same ratio as those generally provided

with universal milling machines; thus the same calculations

hold good for cutting the spiral and for grinding it. This
means that whatever spiral is cut on the milling machine can

be ground on this machine.

Another set of change gears is provided which governs the

dividing motion and these come into action when the table

is out at its full extent from the driving head, the function

of the indexing mechanism then being performed. The emery
wheel, which may have a diameter up to 8 inches may be fed

down beside hob teeth of an angle up to 30 degrees on either

side of the perpendicular. Tne speed of the emery wheel is

3750 revolutions per minute while that of the countershaft

driving it is 375 revolutions per minute. The feed for hob
grinding is an extra circular motion put on automatically by

means of a weight and lever at the i-evolutions of the hob.

The feed for the worm grinding is a downward motion of the

emery wheel, this feed being applied at each revolution of the

dividing worm-wheel by a ratchet wheel operated by a pawl on
a small worm-wheel wnich revolves in unison with the dividing
wheel. The emery wheel spindle runs in ball bearings pro-

vided with adjustment for wear.

The floor space occupied is 9 feet by 3 feet 8 inches, and the

approximate net weight 3600 pounds.

* -:- *

THE PERILS OF AVIATION
To the heavy death toll imposed upon aviators in 1910 were

added two fatalities on the last day of the year, John B.

Moisant and Archibald Hoxsey, two of the best known and
most popular bird men, being dashed to death within a few
hours of each other, December 31.

Moisant, who was unknown to the aviation world previous

to last August, made himself famous by being the first man to

cross the English Channel with a passenger, the machine used

being a Bleriot monoplane. What was probably his greatest

achievement was his trip to the Statue of Liberty and return,

at the Belmont Park meet in October last when, on an unfa-

miliar machine, his own being out of commission, he won the

Ryan prize. Up to the time of his death he had been exhibit-

ing throughout the South. His death at New Orleans was
caused by being thrown from his machine when making a
sharp dip, his machine being upset by a gust of wind.

Hoxsey has long been in the eyes of the public as probably

the most daring of the aviators. He came into prominence at

St. Ijouis by taking Colonel Roosevelt for a short flight. It

was he who captured the altitude record by reaching 11,474

feet just six days prior to his death. On the day of his fatal

trip he set out with the intention of breaking this record,

but apparently things went wrong, for upon coming to the

ground in the famous spiral curve, adverse winds were met
with. These were fought with success until he was within

500 feet of the ground when he was caught in a bad air dis

turbance which pitched the machine to the ground.

In the August, 1910, issue of M.vcuixtiiY, a list of the

aviators that had been killed up to July, 12, 1910, was given.

Since that date over twenty deaths have been added to that

record, as follows:

August 3. Nicholas Kinet fell G50 feet from his Farman
biplane in Belgium.
August 20. Lieut. Marquis Vivaldi killed near Rome in a

Farman biplane.

August 27. Van Maasdyk killed by his Sommer biplane
turning turtle.

September 23. Georges Chavez died from the result of a
short fall from his Bleriot machine at Milan, Italy, after hav-

ing crossed the Alps.

September 25. Edmond Poillofs machine turned turtle at

Chartres. France, while flying with a passenger; the passenger
escaped with slight injuries.

September 28. Flockmann died from the result of his ma-
chine collapsing at Muhlhauseu, Germany.

October 1. Herr Haas killed at Wellen, Germany, by a fall

from his machine.
October 7. Capt. Maziewitch fell from a Farman biplane at

St. Petersburg, Russia.

October 23. Capt. Madlot killed at Doual, France, by his

engine refusing to stop when landing.

October 25. Lieut. Mente killed near Magdeburg, Germany,
from a Wright machine.
October 26. Fernando Blanchard at Issy les Moulineux,

France, killed while preparing to land.

October 27. Lieut. Sagliette killed at Centosello, Italy, by
the aeroplane tipping.

November 17. Ralph Johnstone killed at Denver by the

breaking of the left plane.

December 3. Lieut. Cammarata when flying with a pas-

senger in a Farman biplane near Rome, Italy; both were
killed.

December 22. Cecil Grace disappeared on a trip across the

English Channel from France.
December 25. D. Piccollo, killed in an Antoinette machine

at San Paulo, Brazil.

December 2S. Alexandre Laffont killed with M. Paulla, both
falling from machine.
December 30. Lieut. Caumont killed at Versailles.

December 31. John B. Moisant killed at New Orleans.
December 31. Archibald Hoxsey killed at Los Angeles.
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TIMINa AN OFFSET AUTOMOBILE ENGINE*
By M. TERRY*

During the last two or three years the practice of offsetting

engines has become very popular with many automobile manu-

facturers.

The main object in offsetting a motor is to reduce and

equalize the wear on the cylinder walls. "Offset" is the dis-

tance of the crankshaft center line from the path of the wrist

pin center. Tlieoretical investigations by various authorities

seem to point to a rather large offset; in practice, the offset is

made considerably smaller, and, in general, its amount is

purely arbitrary.

The cylinders are invariably offset in the direction of rota-

tion of the crankshaft. Thus, in the right-handed motor

(Fig. 1). the cylin-

ders are offset to the

right of the crank-

shaft.

A case taken from

practice and com-

pletely worked out

will bring forth all

the points to be con-

sidered by a designer

in giving the proper

timing to his motor.

Specifications

The following are

the specifications:

Engine: four-cy-

cle ; four-cylinder;

right-hand ; bore =
4^4 inches; crank

throw = 4% inches;

offset ^ 1'2 inch ; and
connecting rod = 9

inches.

Timing:

Exhaust opens 5/16

inch before the lower

dead center.

Exhaust closes 1/16

inch after the upper

dead center.

Inlet opens 3/32

inch after the upper

dead center.

Inlet closes •>; inch

after the lower dead

center.

Valve lift = 9/32

inch.

Base circle of the

cam = 1.000 iiich.

Diameter of the

cam roller = 1.000

inch.

Clearance between
valve and valve lifter

= 0.005 inch.

While the four tim-

of running at anywhere from 800 to 1800 revolutions per min-

ute, and the "inlet closes" point (like the rest of the timing

points) is fixed on any one motor, the inertia of the gases will

Fig. 1. Diagrammatic View of an Offset
Automobile Engine

ing points are chosen arbitrarily, certain considerations are

involved in their selection. On present-day pleasure cars the

inlet may close anywhere from % to % inch past the lower

dead center; i.e., the piston is on its upward compression

stroke while the inlet valve is still open. In other words, the

inertia of incoming gases is utilized for the purpose of "jam-

ming in" more chai-ge than the suction stroke is capable of

drawing in. Since an average automobile engine is capable
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Fig. 2. Locating the Dead Center

* For additional information on automobile design, see the following
articles previously published in Machinery : "Offsetting Cylinders in
Single-Acting Engines," June, 1909 ; "Design of Automobile Trans-
mission Gears" (3 articles), October and December, 1910, and Jan-
uary, 1911.

t Address : 302 Williams St., Flint. Mich.
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be fully utilized at some particular speed. The maximum
volumetric efficiency of the engine occurs at this speed, whicC

may be termed its normal speed.

Engine Classification

The magnitude of this normal speed determines the classifi-

cation of the motor, i.e., whether it is fast, medium, or slow.

Tie "inlet closes" point is chosen by the designer in accor-

dance with the type of motor he is to build. A slow motor

can be forced to run as fast as some high-speed motors, and the

latter can be throttled down to the normal speed of some slow
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motors, but in either case the end is achieved at a sacrifice of

volumetric efficiency. If the speed of the engine is below its

normal point, part of the charge taken in will be expelled from

the cylinders into the carburetor; and if the speed be above

normal, the inlet valve will close before the inertia of in-

coming gases is fully utilized. In either case it results in

falling off of volumetric efficiency. The higher the desired

normal speed of the engine, the higher will the "inlet closes"

point be above the lower dead center, but within certain lira-

its, of course, its location is a mere guess.

With exhaust opening taking place early in the expansion

stroke, the expansion of gases is less complete and waste of

fuel greater. On the other hand, early exhaust opening allows

of better scavenging. Like the "inlet closes" point it varies

with the type of the motor; the faster the engine, the earlier

in the stroke the exhaust valve would open.

The "exhaust closes" and "inlet opens" points are, in gen-

eral, kept the same on both fast and slow motors, and, while

the location of each varies with different makers, the two

points are placed quite near the upper dead center. For ob-

vious reasons the inlet must begin early in the suction stroke.

It is also desirable to keep the exhaust valve open some time

past the exhaust stroke, it being another instance of utilization

of inertia of moving gases, tliis time for scavenging purposes.

The exhaust valve must also be shut tight before the inlet

valve begins to open. Between these three considerations the

range of choice for "exhaust closes" and "inlet opens" points

is naturally very limited.

A word or two regarding the coming calculations may not

be amiss. While the four timing points are practically ar-

bitrary, it is .not sufficient to lay out a timing diagram as in

Fig. 7, scale off the angles and build the camshaft therefrom.

for a slight difference in some angle may cause quite a devia-

tion from desired timing. Also comparison of performances

of various motors with different timing is apt to be mislead-

ing. It is true that errors in machining and actual construc-

tion are bound to occur, but this is no reason why the work

in the drafting room should not be accurate.

In order to make their mutual relation clearer, lines, an-

gles, etc., in Figs. 2, 3, 4, 5, and 6 are purposely shown out of

scale.
Dead Centers

Consider Fig. 2.

is the center of the crank circle.

AB is the piston path.

B is the upper dead center.

C is the lower dead center.

OB =: length of connecting rod + length of crank ^ 9 +
2.25= 11.25 inches.

0C= length of connecting rod — length of crank= 9 —
2.25= 6.75 inches.

1= £»B = 1/ OB^ - OD' =
1

11.2.5« - Q..5« = 11.239 inches

OS* = 6.731 inchesX = DC = ^ O C« - O D« = 1 6.T5

Piston travel= y— J= 11.239 — 6.731 = 4.508 inches

To find the angle of offset at the upper dead center

0.5

sin a=:
11.25

-t-0 5^
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Fig. 5. Determination of Crank Position for "Inlet Opens" Point

Therefore a= 2° 33'.

To find the angle of offset at the lower dead center

0.5

sin /3:=

6.75

Therefore (3= 4° 15'.

Exhaust Closes

The next thing to do is to find the angle formed by the crank

with the vertical for the "exhaust closes" point. All the neces-

sary data are given in Fig. 3.



February, 1911 MACHINERY 457

Angle BOC may be entirely neglected, as from about a

dozen different timing diagrams laid out by the writer, with
varying offsets, strokes, and lengths of connecting-rods, it has

been found that this angle never exceeds three or four sec-

onds, a negligible quantity.

As previously determined,

a= 2° 33'; and KB = 11.239 inches.

By specification, BC^ 0.0625 inches.

Fig. 6. Determination of Crank Position for "Inlet Closes" Point

Therefore DC= Z)B— BC= 11.239 — 0.062 = 11.177 inches

and

O C = 1 DC + 0D'> = '\ 11.177' -I- 0.5* = 11.188 inches

and
C- + 0E-' - CE' 11.188'' + 2.25-^ - 9^^

cos 7 = =
^XOCXOE 3x11.188x2.2.5

Therefore 7= 12° 3'.

and 7 + a= 2° 33' + 12° 3' = 14° 36', which is the angle

made by the crank with the vertical, at the "exhaust closes"

point.

Exhaust Opens

Referring to Fig. 4, as before

OE= 2.25 inches = length of crank.

A£^9.00 inches = length of connecting rod.

CD= 6.731 inches (Fig. 2).

4.(7= 0.3125 inches (by specification.)

Hence
AD-CD + AC = 6.731 + 0.313 = 7.044 inches

and
OA = '\^ AD' + OD'' = i/7.044»4- 0.5" = 7.062 inches

Therefore

C0.S OAD
AD '.044

Hence

also

cos OAE:

Therefore

OA 7.063

Z OAD = 4° 5' 30"

OA- ^ AE'- - OE^ 49.868 + 81 - 5.063

2x OAx AE 2X 7.063 x 9

I OAE = S 14 lO"

ITcucc

A FAE - Z OAE - Z OAD
= 8' 14' 10" - 4° 5' 30" - 4 8' 40"

Also FA = AE cos .FAB= 9 x cos 4° 8' 40"= 8.976 inches,

ami OG= DF= FA— AD = 8.976— 7.044 = 1.932 inches.

Therefore cos S:

00 1.932

OE 2.250

Hence the angle made by the crank with the vertical at the

"exhaust closes" point ^8= 30° 50'.

By consulting Figs. 3, 4, and 7, it is evident that the total

angle described by the crank pin while the exhaust valve re-

mains open, is •

(7 + a) + 180° + 5= 14° 36' + 180° + 30° 50'.

= 225° 26'.

Inlet Opens

Fig. 5 represents conditions at the "inlet opens" point. As
before

BD = 11.239 inches (Fig. 2).

EXHAUST CLOSES

UPPER DEAD CENTER

INLET OPENS

INLET CLOSES

Machhieri/.N.Y.

Fig. 7. Timing Diagram correctly laid out

BC^ 0.094 inches (by specification.)

Therefore CD= BD —BC= 11.239— 0.094 = 11.145 inches.

Hence

OC = ^^ CD" + OD'' = 1 11.1452 +0.5=

- 11.156 inches
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and

Tlievefore

aud

11.1562 92 50-

cos d

2 X 11.156 X 2.35

e = 14 53'

a = 2" 33' (Fig. 2)

W —
7.356:

S.7 inches.

= 1.344 inches.

Fig. 8. Completed Set of Cams

This gives the angle made by the crank with the vertical at

"inlet opens" position to be

a + 9= 14° 53' + 2° 33'.

= 17° 26'.

Inlet Closes

Conditions for the "inlet closes" point, are shown by Fig. 6.

As before

OB= 6.731 inches (Fig. 2).'

4B= 0.625 inches (by specification).

Hence DA - A B + D B = 7.3m inches,

and OA = y AD^ + 0D^= 1/7.3568 + 0.0*

= 7.373 inches,

and
OA^ + AE- - OE^

00s 6

IX AEx OA

54.3611 + 81 - 5.0625

3 X 9 X V.373

and AF= AE cos = 9 x cos 14°

Hence OC = DF = AF— AD— ;

OC 1.344

and cos /j.= =
OE 2.250

Therefore /i =53° 38'.

By consulting Figs. 5, 6, and 7, it is clear that the total angle

described bl the crank pin while the in-

let valve remains open, is

180° — {a + e) + M= 180° — 17° 26'

+ 53° 38' = 216° 12'.

Half-time Shaft

The term "four-cycle" is a misnomer.

A more suitable name for it would be

"four-stroke cycle," i.e., a cycle con-

sisting of four strokes of the piston.

The four strokes are usually consid-

ered in the following order: suction,

compression, expansion and exhaust.

The action of the inlet cam takes place

simultaneously with the suction stroke

of the piston. Similarly, the exhaust

cam works in unison with the exhaust

stroke of the piston. Thus each cam
performs its function once in each cy-

cle; in other words, one revolution of

the camshaft takes place in each cy

cle. In the meanwhile the four strokes

of the piston produce two revolutions

of the crankshaft.

The camshaft, then, makes one com
plete revolution to two revolutions of

the crankshaft; for this reason it is

often called the half-time shaft. The
tw'o shafts are connected by gears in

the ratio of two to one, with the larger

of the two gears mounted on the cam-

shaft.

It is clear, then, that while the inlet

valve opening, as measured on the

crankshaft circle, is equal to 216 de-

grees and 12 minutes, the inlet cam
angle will be half of that, or lOS de- "^ '^ ""'''" »^=<^»'""»-"

grees 6 minutes. Similarly, the exhaust cam angle is equal

to 112 degrees 43 minutes. These values are slightly modified

by clearance as explained below.

a;

Machinery. X.r.

Fig. 9
Pig. 10

THEORETICAL /? = 108'6

'

ACTUAL /? = 11932'

THEORETICAL R = 0.781"

ACTUAL R = 0.786"

Fig. 11 Machiiicnj.W.Y.

Fig. 9. Determination of Clearance Angle. Figs. lO and 11. Exhaust and Inlet Cams with Data

Hence e= 10° 57'.

DA
Also cos 5 = ^= -

.356

OA 7.373

Hence 6 =3° 53' 30".

Therefore <^= (? + 5= 10° 57'
-f-

3° 53' 30".

= 14° 50' 30".

Clearance

A very common arrangement of valve mechanism is shown
in Fig. 12. Any desired amount of clearance can be provided

for by inserting a test gage between the lower end of the valve

stem A and the head of the bolt B, adjusting the bolt and se-

curing it in place by means of the lock nut C. It is needless

to say that the valve stem end and the bolt head are both car-
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bonized, hardened and ground to a minor finish, and tliat so

small a clearance as 0.005 inch is by no means a conjecture or

a guess, but a definitely known quantity, as near as human
skill can make it. The main object of clearance is to permit

the valve to seat itself. If no clearance were provided, it

would be only a matter of short time before the valve seat

will wear out enough to make the base circle of the cam bear

the spring pressure during the time the valve remains at rest,

and this is accompanied, of course, by leakage of gases. In

due course of time the seats wear out from constant pounding

3R0

4TH CYLINDER
CYLINDER
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2 NO
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Majhiiieru.y.Y.

Fig. 13. Crankshaft Construction

of the valves, when they must be ground and new adjust-

ment made.

It will be seen, then, that clearance produces a certain

amount of lost motion, which results in shorter time-opening

of the valves. To compensate for this lost motion of valves,

a certain angle is added to the cam which is known as "clear-

ance angle." Since the lost motion exists on the upward as

well as downward travel of the valve, the theoretical cam
angle is increased by twice the clearance angle.

Clearance Angle

In Fig. 9, the cam and its roller are shown in a position

where the latter begins to rise. The valve however will re-

main closed till the roller rises 0.005 inch, i.e., from to 0,.

The angle the cam turns through while the roller rises from

O to 0„ is the clearance angle. To find this angle, consider

the camshaft at rest, and the motor (crankcase cylinders and
all) turning to the right. The roller then w'ill move along

the face of the cam and the roller center parallel to it. ^\^ien

the roller center reaches 0^ whose distance from C equals COi,

the valve will begin to rise. The angle OCO^ is the clearance

angle.

By specification:

0C = 1.000 inch.

OX'= 1.005 inch.

oc 1.000

Therefore cos OCO. -.

O.C 1.005

and angle 0G0;= 5° 43' ^clearance angle.

Total angle added to the theoretical cam angle is twice this,

or 11 degrees and 26 minutes.

Actual inlet cam angle =10S° 6' + 11'= 2G' =119" 32'.

Actual exhaust cam angle = 112° 43' -f 11° 26' =: 124° 9'.

Figs. 10 and 11 show the application of these results to the

two cams.
Cam Setting

The subject of cam setting may come under two heads:

Relative position of inlet and exhaust cams controlling the

same cylinder; and relative positions of the various sets of

cams operating separate cylinders.

To understand the first more clearly, consider the cj-cle of

operations as taking place in the following order: exhaust,

inlet, compression and expansion. It will be noticed that the

sequence of operations remains unchanged; the advantage lies

in the fact that the inlet immediately follows the exhaust; and,

in Fig. S the exhaust cam comes first with the inlet cam fol

lowing, and thus no attention need be paid to compression and

expansion strokes.

According to the timing diagram (Fig. 7) the angle be-

tween "exhaust opens" and "inlet opens" points is

30° 50' + ISO" 0' -f 17° 26' =228 16'

on the crank circle; on the camshaft the angle will be half

of that, or 114 degrees and 8 minutes.

In the case at hand, the crankshaft and camshaft gears are

supposed to be in direct mesh (no idler); and since the first

turns clockwise, the latter will turn counterclockwise (Fig. 8)

and B which is the "inlet opens" point on the camshaft is 114

degrees and 8 minutes distant from A, the "exhaust opens"

point. If the two cams were precisely alike, the angle be-

tween their center lines would also be 114 degrees 8 minutes;

but, since the exhaust cam is the wider of the two, the angle

between their center lines would be less by half the difference

of the two cam angles. This hardly needs any proof, as a

glance at Fig. 8 will suffice.

Exhaust cam angle= 124° 9'

Inlet cam angle= 119° 32'

Difference =4° 37'

Half difference ^2° IS' about.

Therefore the angle between cam center lines is

114° 8' — 2° 18' = 111° 50'.

Order of Firing

An exhaust and an inlet cam operating the same cylinder

constitute a set, and there is one set of cams corresponding

to each cylinder on the engine. All sets being exactly alike,

it is only necessary to determine the relative positions of, say,

exhaust cams. This is determined by the order of explosions

taking place on the engine, and this latter depends on the

crankshaft construction, i.e., the number and location of

crank pins.

Fig. 13 shows the commonest and perhaps the best form of

crankshaft construction used on four-cylinder motors. Ex-

'4 EXHAUST

.Vat*/tt((ery..V. y

Fig. 14. End view of Camstiaft showing Relative Positions of Cams

plosions take place with crqnk pins on their upper dead cen-

ters, and one explosion occurs in each cylinder per cycle.

Since there are four strokes in a cycle, and the engine under
discussion has four cylinders, there is one explosion for each
stroke of the motor.

With crank pins arranged as in Fig. 13 there are two pos-

sible orders of firing: 1-3-4-2 and 1-2-4-3, numbers 1, 2, 3 and
4 standing for first, second, third and fourth cylinders re-

spectively. The 1-3-4-2 order of firing is preferred by a good

many. The explosions are ISO degrees apart on the crank
circle, or 90 degrees apart on the camshaft.

Fig. 14 shows the end view of the half-time shaft. With a

single exception only, the center lines of the cams are shown.

Explanation is unnecessary, as the construction is in agree-

ment with the preceding discussion.
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ROBBING SMALL WORM-GEARS ON
A DRILL PRESS

By ETHAN VIALL*

A drill press fixture, shown in the accompanying engraving,

is used in the shop of the Queen City Shaper Co., Cincinnati,

Ohio, for bobbing out bronze worm-gears for lathe aprons,

which makes it possible to cut the teeth complete for this

particular gear in

about one-fourth

the time taken by

any other method.

In using this fix-

ture, the back plate

A, is bolted to an

angle plate which

is clamped to the

platen of the drill

press, the device

being placed high

enough to enable

the lower gears

to clear nicely.

It may be well to

state here that

while in use a chip

guard covers these

gears and protects

them from becom-

ing clogged. The

mechanism is driv-

en from the drill

Gear-hobbing Fixture for Use on a Drill Press
preSS S P i n d 1 6

through a compensating universal joint coupled to the shaft

B, which, in turn, drives the gear blank C, through the large

gear and worm D and E. and also drives the hob F through

the spur gearing at G.

Tbe hob and its arbor are connected to the back plate by

brackets, and have no motion except that of revolution, the

necessary feeding being done by a handwheel, which operates

the cross slide 7, upon which are mounted the driving shaft,

worm-gear and arbor for holding the blank, the give-and-take

In the driving connections between the two parts being auto-

matically adjusted, of course, by the train of gears G. Two

of the finished worm-gears are shown at J, and for the benefit

of anyone wishing to make a similar fixture it may be further

stated that the worm-gear that drives the work arbor has the

same number of teeth as the gear that is cut on the machine

and also that the three gears in the train are alike.

* * *

ALUMINUM VS. COPPER CONDUCTORS
It is interesting to compare the relative advantages of copper

and aluminum as electrical conductors. The conductivity of

aluminum is only 63 per cent of that of copper, but as an

aluminum wire of equivalent conductivity of copper weighs

only 48 per cent of the copper wire, owing to the small specific

gravity of aluminum, it is advantageous for use where weight

is a matter of importance. The strength of aluminum wire

for equivalent conductivity exceeds that of copper wire by 60

per cent. The cost of aluminum, of course, is higher than that

of copper, pound for pound, but it is cheaper for the same

conductivity, provided bare wire is used. When the wire is

Insulated, however, copper has the advantage on smaller sizes,

because in wires of the same conductivity the circumference of

copper wire would be so much less than the circumference of

the aluminum conductor that much less insulating material

would be required. This relation, however, holds true only

within certain limits, for on larger sizes aluminum again be-

comes cheaper even with insulation, due to the fact that con-

ductivity depends upon the cross-sectional area, and this latter

varies as the square of the diameter and circumference.

Hence it will be seen that in comparing the advantages of

aluminum and copper for electric conductors, many factors

must be considered, and the relative costs, carefully computed.

* Address : 131 Mills Ave., Hartwell, Ohio.

FORMULA FOR LOADED RING
Sometime ago the accompanying formula for the stresses in

a loaded ring was discovered in an engineer's private note

book, and as the same was credited to Mr. Carl G. Barth, the

latter was consulted, that something more might be learned

about it.

Mr. Earth's reply was in substance as follows: This for-

mula was developed about thirteen years ago when the newer

theories of the strength of curved beams were practically un-

known in this country, but it is believed that even if applied

to this case, the final results would not be greatly modified,

except for rings whose mean diameter is small, compared to

the diameter of the stock.

This formula is only a special case of a series of general for-

mulas, developed as before mentioned, to determine the

stresses and capacity of a ring of any cross-section loaded

symmetrically around its circumference with every alternate

force tending radially to open the ring, while the interme-

diate forces act to close it. In these formulas values are

first substituted to bring the points of application of the

various forces 90 degrees apart, and then make the forces

tending to close the ring, zero. The greatest bending mo-

ments in the ring then shift to the points of application of the

two remaining forces, at which place the direct tension in the

ring at the same time becomes zero.

pn
The expression for this maximum bending moment is

where

P= load on ring.

D = mean diameter of ring.

Therefore

PD I '2-^1

=/- ..r P = f
2 T

;/ Dy
in which Z^the moment of inertia of the section,

y= the distance from the center of gravity of the

section to the most remote fiber, and

/= the allowable working stress.

1

It
'''

}tacldntry.S.Y.

Diagram of Ring Loading

For a circular section of ring I — and y — —
64 2

Hence
TT <7<

27r

P = f = f = O.filT /—
d ' UM) D

D —
o

which gives the capacity of the ring. From this equation also

D
f = i.cn p—

which represents the extent to which the material is stressed

for a given load.
4: V «

The Pennsylvania Railroad has now completed or under

construction 2000 steel passenger cars. Tbis number includes

600 Pullman parlor and sleeping cars.
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A DROP HAMMER OF FIFTY YEARS AGO
By H. TERHUNE

For upwards of a century power bammers have been play-

ing an important part in the working of metals, among the

earliest types being the trip, or what is now known as the

helve hammer. The steam hammer was invented in 1842

by James Xasmyth but. so far as is known, the first practical

working drop hammer was not designed until 1853, when one

SIDE ELEVATIO.vl FRONT ELEVATION
j^:„„„-„,,,„..v.y.

Old Drop Hammer built in 1862

was produced by Elias K. Root, superintendent of Colt's Ar-

mory, Hartford, Conn. There is no record of a drop hammer
patent until that of Goulding and Cheney in 1861, the prin-

cipal claim of which was the lifting of the hammer by a belt

between two friction rollers revolving in opposite directions.

However, duplicate forgings had been made from dies long

before this, the method of so doing being clearly described by

C. E. Billingst (founder of the Billings & Spencer Co., Hart-

• Addrpss : 420 E. 5th St.. Plainflcltl. N. J.

t For further dpscription. see the historical sketch by Mr. C. E.

Billings : "A Bit ot Drop Forging History," in Machinery, May,
1895.

furd. Conn.) in a paper read before the American Society of

Mechanical Engineers, when he was its president. Quoting in

part:

"A heavy cast-iron block called the 'sow-block' with a suit-

able opening in the top tor the lower die was held fast by keys
and stock to guide the upper die termed 'the jumper.' In the
face of the die the forms to be forged were cut as at present,
the power being applied by hand hammers and sledges wielded
by the smith and his helpers on the upper die with the heated
bar of metal held between them. Much time was spent in
distributing the stock on the end of the bar of metal before
the swaging took place, in order to have the metal flow prop-
erly to fill the points of the die."

According to present-day standards this would seem very

crude. The accompanying drawing of the drop hammer is

dated 1862 and was designed by C. E. Billings. It affords an
excellent example of an early type ot drop hammer for dupli-

cate forgings. Four of these were built and did good service

for years, playing an important part in the manufacture of

the old muzzle-loading Springfield rifle used throughout the

Civil War.

Like all drop hammers of its time, the hammer was raised

by a belt between geared friction rolls, the rear one being

driven by tight and loose pulleys, while the front one ran

free on an eccentric. With the exception of the adjustment

shown in the accompanying drawing, it resembles very much
some present-day hammers, especially the front rod and its

connections and knock-off dogs.

The lug or finger A which formed the lower bearing for

the front rod, passed through a hole in the upright with a

spring on its end to keep the front rod to its seat at the re-

lease of the friction which occurred when the hammer
reached the top of its stroke, as will be explained. On this

front rod are stops or knock-offs B and C, the lower one B,

having a beveled face to correspond to a similar face on the

hammer. As the hammer neared the lower end of its stroke,

these beveled faces came in contact, the front rod being thereby

shoved off its shelf or seat, which action brought the rolls

together at the top through the front arm, the eccentric squeez-

ing the belt sufficiently to lift the hammer. At the proper

moment the friction was released by a projection on the ham-

mer coming in contact with the upper stop C, raising the front

rod and releasing the friction from the belt. Several makers

of board drop hammers use practically this same knock-off

today and while it works satisfactorily, the operation is neces-

sarily very slow, for the front rod will have a tendency to

crystallize from the frequency of Impact. This is an unde-

sirable feature as speed is quite an important factor, often

saving reheating.

The "catch-up" was very crude and would not do for a very

heavy hammer. It consisted of another bar extending down
the right-hand upright, and having a bearing top and bottom.

Secured to it was the catch-up block E; to the bottom of this

upright rod is a lever F from the end of which there is a

chain passing over a shaft to a treadle. When ready for the

first blow, the treadle was depressed sufficiently to rotate the

block E from under the hammer. A coil spring on the rod

caused it to return to the catch-up position upon the release

of the treadle.

The uprights show the tendency of the times towards very

high construction, the builders believing that a light hammer
and great fall would give the best results, basing their belief

on the kinetic energy formula K.E. = .

2g

As work becomes heavier and of a somewhat irregular na-

ture, the reverse of the above is considered the best practice.

With a heavy hammer and shorter fall, better work may be

produced for equal amounts of kinetic energy at the instant

of impact. This is accounted for by the fact that under the

slower motion the hot metal has better opporiunity to flow

into the recesses of the dies. It is for this reason that the

hydraulic press has such a wide field.

* * *

The boom in aeronautics is in evidence at the United States

Patent Office. The applications for patents relating to various

machines and methods of control of aeroplanes and dirigible

balloons average ninety a month, or about three a day.
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NOTES ON THE ECONOMICS OF LOCO-
MOTIVE OPERATION*

Every year the demands on the locomotive are more exact-

ing, but contrary to a somewhat common belief, the modern

locomotive, if worked to advantage, is an economical machine

for what is required of it. The demand for greater hauling

capacity has emphasized and enforcea the big problem in oper-

ation—that of securing at the track the most from every

pound of fuel burned. Some lines of progress leading to a

greater economy and higher efficiency will be briefly consid-

ered in the following:

It is estimated that 125,000,000 tons of coal, or one fifth of

the production of the entire country, were burned last year

in the locomotives of the United States. In a recent test con-

ducted at Purdue University, it was found that practically 40

per cent of the heat in the fuel used in a simple locomotive

equipped with a superheater, is not utilized in turning water

into steam. Possibilities for effecting a considerable saving

in coal consumption lie along many lines, among which are the

following: By more perfect combustion; better front end

construction; compounding; superheating; and by the use of

briquetted fuel. To these may be added the saving from the

introduction of a perfected mechanical stoker, which will eli-

minate losses due to improper hand nring.

Approximately 544,000 cubic feet of air are required to sup-

ply the oxygen necessary to completely burn one ton of coal,

and less air than this means a waste in the form of unburned

carbon; furthermore, the air must not only be supplied in the

right quantity, but at the right place. The simple principles

of combustion may be studied from a common kerosene lamp.

The upper part of the lamp chimney corresponds to the stack

and the enlarged part is, in the analogy, the combustion

chamber, including the front end of the locomotive. The

small space just above the wick is the fuel bed, and the air

openings below, correspond to the openings through the grates.

After the wick is lighted, if turned low, it does not smoke

with the hood open, but when the hood is closed, the flame

smokes because the air supply has been cut off, which condition

is practically the same as when the locomotive has too much

fuel on the grate. When the chimney is placed in position,

the smoke ceases, and the flame brightens, showing better

combustion. This improved condition is due to the fact that

the draft draws more fresh air about the wick where it is

needed. If a piece of cold iron is held in the flame, the gases

are cooled before combustion is complete, which illustrates

the condition when too much cold air strikes the flame. After

the. air supply is shut off by wrapping a cloth about the hood

with the chimney in place, the flame smokes, thus illustrating

the condition when the dampers in the firebox are closed too

much. If a hole is broken in the side of the chimney, or if

it is raised from its seat, the flame is chilled and the lamp

smokes, and when the fire door of the locomotive is opened,

the same thing happens, the gases being chilled before com-

bustion has been completed.

From these simple experiments we learn that the essential

conditions for preventing smoke and securing better fuel

economy are: 1. That the fuel be supplied in small quanti-

ties, and just enough air be passed through the grates to burn

it. 2. That the gases be distilled from the coal at a uniform

rate. 3. That the air be heated by passing through the bed

of hot coals. 4. That the volatile gases given off be mixed

with a fresh supply of air, so that each particle of carbon ele-

ment gets the necessary air supply.

The kind of fuel—its chemical composition, its size, friabil-

ity, ash, and moisture—also influences economy. It has been

demonstrated that briquettes give from 10 to 15 per cent higher

evaporation than the run-of-mine coal from which the bri-

quettes were made. Steam can be kept up easier with bri-

quettes, but there is the disadvantage of decreased storage

capacity in the tender, difficulty in shoveling, and in firing.

One hundred locomotive tests made tor the United States

Geological Survey on a number of western roads, showed, in

• Abstract of an article by Prof. Arthur .T. Wood, published in the

January number of Stevens Indicator.

nearly every instance, that the coal, when burned in the form

of briquettes, gave a higher evaporative efficiency than when
burned in the natural state. For example, Indian territory

screenings gave a boiler efficiency of 59 per cent, whereas bri-

quettes made from the same coal gave an efficiency of from

65 to 67 per cent. Decrease in smoke density and in the quan-

tity of cinders and sparks, are given as the chief reasons for

this increased efficiency. Other comparative tests show the

saving of 20 per cent in pounds consumed per car mile, and

with the elimination of black smoke and clinkers. The de-

velopment lies in the direction of making it possible to use to

advantage the low-grade fuels, and in this the briquettes have

just begun to open up a new field. The cost of briquetting is

approximately $1.25 per long ton.

Another way of effecting economy in operation lies in adapt-

ing the train load and speed to the class of engme best suited

to the conditions. An example of economy resulting from the

use of the Mallet articulated compound locomotive is shown
by a test on the Delaware & Hudson Railway: Four runs

were made with two pushers of the E 5 class, 2-8-0 type, having

a total weight of 246,500 pounds, 217,500 pounds of which is

on the drivers. Four runs were also made with the Mallet

type, having 445,000 pounds on the drivers. The tonnage of

all trains was practically the same and the results showed
that the Mallet locomotives did practically the same work as

the two E-o engines, with a saving of 40 per cent in coal and
27 per cent in water.

The superheater, which supplies additional heat to the steam
after the latter has been evaporated by the boiler, effects

economy in reducing or eliminating cylinder condensation; in

increasing the available temiierature range of expansion with-

out increase in pressure; and in increasing the steam volume
with a comparatively small increase in heat to superheat.

The question of the amount of superheat is a most important

one. The Purdue tests show that the first 80 to 100 degrees

superheat do not give the same proportional decrease in coal

consumption as do tne second SO or TOO degrees. European
practice is to superheat until the temperature is from 500 to

600 degrees F., or over; in fact the temperature is made as

high as possible without interfering w-ith lubrication, forced

lubrication being used for the balanced piston valves.

Prom tests made on the A. T. & S. F. Ry., the following

conclusions were drawn: 1. There is a marked decrease in

coal consumption for a superheater engine. The decrease

averages 20. S per cent per thousand ton-miles for upgrade
runs, 11.5 per cent for down-grade runs, and 19.6 per cent for

constant hard working of the engine on heavy grades. 2. A
superheater engine uses 10 per cent less water per hour and

develops more draw-bar horsepower on heavy work. 3. A
superheater engine with 16.6 per cent less heating surface gives

an evaporation of 10.6 per cent mors water per square foot of

heating surface than a non-superheater engine. 4. The su

perheater engine develops 20 per cent more drawbar horse-

power per square foot of heating surface than the non-super-

heater type.

These tests on the Santa Fe road constitute the most impor-

tant investigation of superheater equipment for compound lo-

comotives undertaken in this country. Assuming 450 degrees

F. as the maximum temperature allowable in the steam chest,

the present development, as being worked out, is much more

attractive than any of the methods requiring excessively high

temperatures.

A theoretical study of the subject shows that a small amount

of superheating in the high-pressure cylinder is of little or no

advantage; when the pressure drop is large between the cylin-

ders, a material gain is effected by considerable superheat in

the low-pressure cylinder; and superheating to 100 degrees or

over for the low-pressure cylinder is, theoretically, an attrac-

tive proposition.
* ^ *

A simple method of obtaining the square of a number ending

with one-half is as follows: Multiply the whole number of

the value to be squared by the next larger whole number, and

add % to the product. For example, the square of 2i^ = 2 X

3 + 14 = 614, and the square of lO^A = 10 X 11 -f % = 110%.
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NOTES ON DRAFTING-ROOM LIGHTING*
Few classes of work call for more active and constant use of

the eye than that of the draftsman. The necessity for con-

tinual distinction of fine lines and details and the use of finely

divided measuring scales and delicate instruments warrants a

system of illumination free from all features likely to produce

eye fatigue and eye strain, and capable of promoting ease and

comfort in such work. The problem is not altogether one of

providing light of high intensity. Too much light may be

as harmful as insufficient light.

The general requirements for such lighting are:

1—Good and sufficient light for each person.

2—Uniform distribution of light provided by lamps in such
numbers and so arranged as to furnish illumination which
is satisfactory without regard to the arrangement of tables.

3—An arrangement of lamps that will avoid glare and sub-
sequent eye strain.

4—A system which will furnish illumination on the drawing
boards with a minimum of shadow effect when using instru-

ments and ruling devices.

5—An intensity of illumination which will permit the dis-

cernment with ease of fine lines and detail, and which will be
sufficiently penetrating for tracing work.

Prevalent Methods of Dra'wing--room Lighting

Numerous methods have been used for the lighting of

drafting rooms, some of which possess several of the features

the drawing boards. The arrangement is equivalent to about
three lamps per bay, or 2.5 watts per square foot. The com-
plaints from the use of this lighting scheme were threefold;

1—The illumination was not uniform, the intensity on some
desks being higher than on others.

2—The low mounting height of the lamps, together with the
large size of the units required to furnish sufficient light,

caused those working in certain positions to suffer from exces-
sive eye strain, both from tlie glare of the light source and
from the reflected light on the papers.

3—Shadows from the small number of light units were dense
and required a constant shilling of the ruling devices so as to

receive the light on the work at the proper place.

The problem was to provide illumination possessing all the

requirements as outlined above, and with features of such

excellence as to be satisfactory in all respects for a class of

work which rightfully calls for superior lighting facilities.

Tie study of the requirements will show that uniformity, the

absence of shadows, and the reduction of glare are the condi-

tions most difficult to obtain. Several methods were given

thorough trial before the final scheme was chosen.

Illumination Experiments

The first step was the installation, of nine units somewhat

smaller than those originally used, arranged as indicated in

Fig. 2. Certain draftsmen were set to work in this trial bay.

From the beginning the following items were observed: The
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Fig. 1. Typical Bay of a Dralting-room lighted with Large Lamps
Bay lighted by Four lOO-watt

outlined above, but they seldom fulfill all requirements. For

example, one method of drafting-room illumination is that in

which one or two light units provided with reflectors are

placed close to the work. This system, casting an intense

light on the paper, is not, however, uniform and it is necessary

to change the units when the position of desks is shifted,

wiring modifications often being called for in such cases. A
system of this kind produces a giare from the surface of

certain kinds of paper with subsequent eye fatigue. It should

be further noted that the resulting shadows are excessive and

this requires a continual shifting of the work or lamps and

a consequent delay and annoyance.

In an investigation of drafting-room lighting, tests were

made in a typical room with bays 16 by 20 feet and a ceiling

height of 11 feet 6 inches. A sectional view and floor plan of

such a bay, together with the lighting arrangement, is shown
in Fig. 1. This typical drafting room contained an average

of four tables per bay and could accommodate four persons

per bay. The room was originally equipped with large light

units spaced on an average of from 8 to 10 feet apart and

mounted 10 feet above the floor or about 5 feet 6 inches above

Fig. 2. Tjrplcal Bay lighted by Nine Lamps,
and Eight 40-w^att Lamps

Fig. 3. Typical

Article published in tbe Electric Journal by C. E. Clewell. lightiDg
expert, with Westinghouse Electric and Mtg. Co., Pittsburg, Pa.

intensity was excellent, the light uniform, and the glare inap-

preciable. It soon became apparent, however, that the shad-

ows cast by the large number of units were an objectionable

feature. In drawing circles and in the use of the divider

generally, some nine shadows standing out in all directions

from the instrument and apparently rotating when a circle was
described produced confusion and annoyance. This feature

naturally gave rise to considerable complaint and led to the

suggestion that the shadows might be dimiuishea by the use

of more units arranged in groups for a given floor space. As
a second experiment, twelve units in four groups were ar-

ranged as shown in Fig. 3, the system being made up of four

100-watt and eight 40-watt tungsten lamps per bay. Draftsmen
were then placed in this bay so as to work under the light for

some days. The same trouble was experienced with shadows
in excessive numbers, as was the case in the first trial, the

effect being even more noticeable, due to there being twelve

lamps per bay instead of nine as before. The lack of unifor-

mity was even more noticeable in this scheme, since each

cluster can be considered as one light source as far as inde-

pendence of desk locations is concerned, and the superiority

of nine over four light sources or groups per bay was demon-
strated.
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Other arrangements which were given trial were as follows:

One bay was finished as an extreme case with 21 units scat-

tered over the ceiling. Here the shadow effect was perhaps

somewhat offset by an excessive intensity, but the use of

lamps in such numbers would be prohibitive in point of econ-

omy, and even if this were not the case it is questionable

whether such large

numbers would be

admissible from the

standpoint of good

taste.

An arrangement

of four 250-watt

tungsten lamps per

bay, equipped with

oroadly distributing

reflectors, was tried.

While possessing

some good points.,

this arrangement

made use of units

entirely too large

for the ceiling

height Calcula-

tions were made tc

determine the min-

imizing of shadow

effect in large

rooms by the use

of broadly distrib-

u t i u g reflectors

rather than those

of a more concentrating type. This involves the building up

of intensity at a given point by the light furnished by many
distant light sources rather than depending entirely upon the

light from one overhead unit. A man leaning over his work

will cast a deep shadow, cutting off nearly all of the light if

provided by one unit overhead and little or none from distant

units; whereas if the units are provided with broadly dis-

tributing reflectors, such shadows

will be far less noticeable.

The Satisfactory Arrang-ement

The plan finally adopted con-

sisted of the use of sixteen 40-

watt tungsten lamps per bay ar-

ranged in clusters of four each, by

mounting the units on fixtures so

constructed as to make use of the

lamps in an inverted position as

shown in Fig. 4. The primary

thought in this scheme was the at-

tainment of a light free from the

shadows found in previous trials.

Various types of reflectors and

fixtures as well as the effective

mounting height of the lamps

above the floor were successively

tried. With the ceiling freshly

painted a yellow tint so as to pre-

sent a coefficient of reflection of

about 0.7, the following items were

observed: Opaque reflectors

which transmitted all the light

coming from ceiling reflection,

while providing a shadowless illumination, did not furnish a

sufficient intensity for the work in question. The reflectors

seemed to give the best results when mounted in a vertical

position pointing upward, rather than when mounted in an

angular position. Reflectors of a softly diffusing quality of

glass and which furnished a considerable amount of trans-

mitted light to the work, seemed to fulfill all the requirements

as outlined above. Each draftsman, irrespective of desk or

table location, received a good and sufficient light. This light

was uniform and was made soft and free from glare by a

glass reflector, providing excellent diffusion and a soft yellow

tint. The shadows were eliminated and with the use of the
correct size of lamp an intensity of proper value was provided
throughout the room. This system has been in service long
enough to show that, within the limitations of ceiling height

and types of units and reflectors available, a very satisfactory

result has been obtained.

It is of interest to note that tne wattage per bay with this

last scheme was practically the same as that found in the

original installation. Hence the superior results were ob-

tained by no extravagant installation of larger wattage, but by
a carefully arranged plan of the equivalent wattage in an-

other form. The approximate installation expense of the sys-

tem originally found in use was slightly higher than the new
one and the operating expense was sensibly the same as that

of the system finally chosen.

It should be stated that the final arrangement of this light-

ing system was the outcome of experiment rather than pre-

determination. Much careful study was given to the problem,

as it had been anticipated that nine, or at least twelve units

per bay, used so as to furnish direct light to the work, would

be satisfactory. Draftsmen, without exception, after working
for a time under one trial installation after another, favored

the final system as furnishing the best illumination of any
that had been tried.

Other Influencingr Factors

In such a lighting installation as that just described it is

likely that different intensities of the artificial light may be

needed at different portions of the day and evening. At first

thought the usual conclusion is that more artificial light is

required at night than on cloudy days. Experience shows the

reverse. During the day the eye is subjected to a stimulus

from daylight intensities which are ordinarily many times

greater than the intensities of artificial light commonly used.

In the daytime this causes the pupil of the eye to be in a con-

tracted state so that it requires a greater intensity on the ob-

ject than is necessary when the eye is relaxed as at night.

Thu.s on a cloudy day, when the daylight is insufficient, a

greater intensity of the added artificial light is necessary to

Pig. 5. View of a Drafting-room lighted with Inverted Tungsten Lamps fittej with Diffusing
Reflectors—Same Arrangement as that in Pig. 4

produce a satisfactory illumination on the working surface

than at night. If the lighting system has been designed for

an intensity suitable when used in conjunction with some day-

light, it is quite possible that the intensity will be too high

for comfort at night. Some way of changing the intensity

of the light without destroying its uniform distribution is

therefore desirable. If lamps be turned out here and there at

random for the purpose of reducing the intensity to the proper

value at night, the uniformity of the light is apt to be de-

stroyed.

One method of varying the intensity, without destroying
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the uniformity ot tlie light, consists in installing the lamps
in groups, and turning out a part of the lamps in each group.

This affords different intensities without disturoing the uni-

formity. Often, however, the lamps are not in groups.

The tungsten lamp possesses one feature which can be used
to advantage in accomplishing this end, whatever the number
and arrangement of lamps. From the normal voltage of the

lamp to about fifteen or twenty per cent below normal, the

light of the tungsten lamp maintains its characteristic white

color. The voltage on such a lighting system may be re-

duced by means of a transformer arranged with a number of

secondary taps to give voltages below normal, thus permitting

a change from normal intensity to lower values without no-

ticeably affecting the white quality of the light. This scheme
has been used and furnishes a convenient method of varying

the light intensity without destroying the uniformity of dis-

tribution.

AN INTERESTING BENDING PUNCH
AND DIE
By C. H. ROWE*

The making of the five bends in the piece shown at D in

Fig. 1, was thought at one time to require a very expensive

punch and die. Upon laying it out on the drawing-board, it

was found, however, that while there were a large number of

parts required and various movements to be provided for, the

punch and die would not be at all complicated, and would

come within the limit of cost that was allowed for this opera-

tion.

The stock from which this piece D was to be made was one-

quarter hard brass, ^2 inch w-ide and about 0.023 inch thick.

The stock was received in strips of the correct width, and

previous to bending, it was cut to required length. After the

pieces were cut to the required length, holes were drilled

and countersunk for wood-screws. As the positions of these

holes were not always the same, it was decided to drill them
instead of piercing them, while cutting the blanks off.

A front elevation of the punch and die used for completing

the bends in the piece shown at D in Fig. 1, is shown in Fig.

2. This punch and die was provided with two 1-inch guide-

posts for retaining the alignment. These guide posts are not

shown in the illustration, but were located at the rear of the

moving parts, so as to be out of the way of the operator. In

designing this punch and die the usual plan of bringing all

the working parts to the front was observed. TTiis facilitates

the operating of the die, and obviates the chance of the opera-

tor putting his hand in a dangerous position.

Referring to the illustration Fig. 2, A is the cast-iron body

of the die, which is machined to receive the spring pad B
and the bending slide C. The pad B. as shown, is actuated by

a coil spring D, and is retained in its upward position by

the two fillister-head screws E. Tbis spring D should be weak
enough, so that it will be easily compressed by the punch

when descending into the die. The slide C for making the

third bend is advanced by the cam F, fastened to the punch-

holder as shown, and is retained in its backward position by

a coil spring G, which bears against a pin G^. located in the

base of the slide.

Referring to the punch-holder, H is the punch which gives

the first two bends to the blank; the third bend is accom-

plished by the slide C in the die; the fourth bend is made
by the punch /, and the fifth bend by the punch J. The punch

H slides on two dowels or guide-pins K. (one of which is

shown) and works against a coil spring L. Two fillister-

head screws M, one of which is shown in the illustration,

limit the position of this punch. The forming punch / slides

on two dowels or guide-posts A', and is operated by a coil

spring 0. The downward movement of this punch is limited

by two fillister-head screws not shown. The swinging punch
J rotates on a stud P. .and is retained by a closed spring Q.

This punch J is fastened by the stud P to the block R, which,

in turn, is held to the punch-holder by two fillister-head

screws, as shown.

In operation, the strip is placed between the locating pins 8
and also between other locating pins not shown, which hold
the blank in the correct position. Then as the ram descends,
the punch // forces the blank down into the die on top ot the
pad B. This forms the blank into the shape as shown at A
in Fig. 1. On further movement of the ram, the cam F comes
in contact with the slide C forcing it in and bending the blank
over the projected part H, of the punch H. This forms the
blank to the shape as shown at B, Fig. 1. As the ram de-

scends still further, the punch / bends the blank around the
punch i/„ giving it the shape shown at C, Fig. 1.

The fifth bend is made by the punch /, and is accomplished
as follows: As the ram still continues in its downward move-

\ n>A B c • D

Machinci (/..v.y.

Fig, 1. Successive Bending Operations on Blank

ment, the punch J conies in contact with the block T. fas-

tened to the die-block as shown. This block T rotates the

punch J on the stud P, and forces the blank around the punch
H^. On the up-stroke of the punch-holder all the slides and
punches are returned to their normal position, the projection

i/i on the punch H carrying the blank out of the die and
leaving it in the position showai by the dotted lines, when
it is then removed by hand. The forming part of the punch
J is offset from the main body of the punch as can be seen,

so that the blank will slide up past it. The forming part H,
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• Address : 163 Elm St., Pittsfleld. Mass.

Fig. 2. Elevation ot Punch and Die for Making the Five Bends in the
Piece shown at D in Fig. 1

of the punch H is also offset, thus allowing the blank to be
bent around it.

All the springs in a punch and die of this description should
be of the best quality and well tempered, so that they will
not become fatigued to such an extent as to render any part
of the mechanism inefficient to even a slight degree. No
trouble, however, was experienced in this regard in the above-
mentioned punch and die.

* * *

For nearly seventeen years an oil hole in the quill of an
engine lathe back-gear was regularly oiled by its operators.
One day a mechanic of a more investigating turn of mind
than his predecessors made the discovery that the hole was
not quite drilled through. All these years the back-gear, when
in use, had run without oil, and no one had been the wiser.
There is no particular moral or lesson to be drawn. It is sim-
ply one of those cold hard facts that makes one wonder what
kind of brains some men have.
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CARE AND MAINTENANCE OF MACHINE
TOOLS IN A LARGE PLANT*

The American Locomotive Co. in its various plants have

about 9000 machines. It is evident that the maintenance of

this equipment requires a considerable organization, if the

equipment is to constantly be up to its highest standard of

efficiency. A few years ago such an organization was formed

for the purpose of increasing the production of the plant with

the least possible cost of the maintenance of the machinery.

At that time a great number of machines of obsolete and com-

plicated design, were in use In the plant, operated, for the

most part, by inexperienced workmen. The growing use of

high-speed steel in machines not especially designed for the

heavy strains thus Imposed, also made the cost of maintenance

of these machines very high.

The first step taken was to create an organization dividing

the work of maintenance into different departments. In

charge of the whole organization is placed the mechanical

superintendent, and under him a general engineer of main-

tenance who, in turn, at each plant has a local engineer of

maintenance whose duty it is to look after all equipment

such as machinery, buildings, grounds, tracks and rolling

stock. The power plant is looked after in a similar manner
there being a general engineer of power with a local engi-

neer of power at each plant, his duties being to look after

such matters as power production, purchase and distribution

of power, heat, light and water, fire protection, watchmen,

etc. In addition there is a general small-tool supervisor with

a local supervisor at each plant, whose duties are to look

after all matters pertaining to the local tool-room, such as

taps, reamers, twist drills, miliing cutters, tool steel, and the

like.

In addition to the oflScials mentioned there is at each plant

an inspector of equipment, whose duties are to investigate and

report on all conditions which might tend to cause failures

in the operations of machines; he also Investigates and reports

on all conditions which might cause accidents to employes, on

abuses of equipment by the operators, and on equipment which

is not kept clean and in order by the operators. The equip-

ment covered by these reports includes machine tools, power

equipment, pipes, sewers, buildings and structures, rolling

stock, cranes, elevators, etc. By means of this organization

it is possible to keep constantly in touch with the conditions

of the equipment in all the various plants.

A small printed form is used on which every machine tool

failure is reported, showing the time when the machine failed,

the cause of the failure and the estimated cost of repair.

When the repair has been completed, the actual cost of repair

and the length of time the machine has been out of service

due to the failure are also reported. These reports are kept for

each individual machine, so that there is a perpetual record

of the performance of every machine In the plant. The fail-

ures are also classified under four heads, as: failures due to

negligence, to improper design, to accident, and to ordinary

wear. Each of these failures is systematically investigated.

Those due to negligence are taken up with the men in charge

of the operators with a view to having the machines better

cared for. The failures due to accident are Investigated, and,

if possible, steps taken to reduce the number to the minimum.

When failures are due to improper design, the weak parts are

redesigned and strengthened. As regards the failures due to

ordinary wear, investigations are continually being made to

see if it is not possible to simplify the construction of the ma-

chines and reduce the number of parts required to the mini-

mum.
The system outlined was Installed in 1907. The results

obtained have been very satisfactory. The cost of mainte-

nance has constantly decreased since the installation of the

system. The present cost of maintenance is about one-third

of the cost at the time when this system was instituted.

The saving effected in all the plants of the AtAerican Locorro-

tive Co. amounts to thousands of dollars a month. At the

* -Vhstract of a paper read liy Mr. C. K. Lassitor before tlie Na-
tional Machine Tool Builders' Association Convention, in New York
City. October 26, 1910.

same time, the number of productive machine-hours that are
lost due to failures has been reduced from 12 per cent to 1.75

per cent. To illustrate just what this means, it may be well

to mention that out of the 9000 machines in all the plants,

aboot 1000 were out of service all the time on account of re-

pairs when this system was begun, while at the present time
this figure stands at an average of 100 machines only. It Is

interesting to note how these results were effected in one of

the shops. By referring to the reports it was found that about
40 per cent of the failures were due to negligence. It has

since been possible to reduce this negligence factor to 1.25

per cent.

In another case it was found that a certain type of machine
tool was purchased having an error in its design which had
e.\isted for ten years on this make of machine and which was
costing the American Locomotive Co. something like foOOO

a year. This matter was taken up with the machine tool

builder and the design changed, eliminating this entire charge
of repairs. It was found that the maintenance of some types

of machines was so heavy that it was concluded a waste to

keep them in service, and they were replaced with modern
tools.

The system has also made it possible to determine definitely

what is the most economical design of the machines used,

from the user's standpoint. Most of the machine tools now
purchased by the company are built to specifications prepared

by its own engineers, and the aim is to cut out every gear

and moving part not actually needed for the work. Planers,

for example, are made with only one speed, because the works

are so extensive that one planer can be put on one class of

work and never changed. On vertical milling machines but

one pair of gears is used between the motor and cutting tool,

and on large vertical boring mills the gear boxes have been cut

out and the drive is equipped w ith a big plain pulley, the pow-

er being obtained from a variable speed motor placed in the

ceiling where the countershaft was formerly located. On ra-

dial drills the speed of the driving shafts has been lowered

and the diameter of the shafts increased, so as to reduce the

cost of maintenance of the bearings.

The question of the economic use of power in operating ma-

chine tools has been investigated in this connection. In test-

ing out some of the machines it was found that there was a

considerable amount of power absorbed through the friction of

unnecessary gears. This is one of the reasons why an attempt

has been made to cut out every gear possible on all new ma-

chines purchased. The result of this policy is that on a new
design of radial drill where all except one pair of gears are

done away with, the frictional load of the machine when run-

ning idle at the rate of about 160 revolutions per minute is

only 0.7 H.P., while the same machine running at approxi-

mately the same speed drilling a Hi inch hole with a cutting

speed of 50 feet per minute and a feed of 0.022 inch will use

5 H.P. In another case, a machine running at about 335 revo-

lutions per minute will use 1 H.P. when running idle, while it

requires 8 H.P. when drilling a 1-inch hole at a cutting speed

of 85 feet per minute and a feed of .0.022 inch. Hence the

percentage of power used for the machine when running idle

is small.
* * *

The development of flashing electric signs in the last ten

years has been remarkable. In Xew York City, thousands of

dollars are invested in electric signs which in some cases are

engineering structures of great magnitude. The ingenuity

displayed in securing motion effect, both attractive and life-

like, is also remarkable. Galloping steeds hitched to Roman
chariots rush madly on, the effect of fiying limbs being simu-

lated by rapidly lighting and extinguishing successive rows

of lamps representing the horses' legs. One of the best il-

lusions is produced by an electric sign overlooking the North

River. This represents an enormous beer bottle emptying

into a glass. The liquid apparently flows and fills the glass,

and the empty space in the bottle grows before the eyes. The

stream twinkles, the foam rises in the glass and the lower

part clears so naturally that thirsty ones on their way home

to Jersey o' nights sigh appreciatively.
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THE PROBLEM OF CONE FRICTION
CLUTCH DESIGN*

By OSKAR KYLINt

The I'oUowing article has been

prompted by a certain meagerness

of information In the engineering

handbool?s and other technical lit-

erature regarding the various co-

efficients and constants that are to

be used in the calculations of cone

friction clutches for different pur-

poses, and also by the desire to in-

^1^. / duce cone clutch specialists to give

JB" their views of the problem that con-
' fronts the designer, and thus pro-

mote a more thorough understand-

ing of the factors of vital impor-

tance in the designing of this im-

portant machine part.
Osbar Kylint

In Fig. 1, A represents a cone

clutch which constitutes a part of the reversing mechanism

of a motor-driven machine tool, more particularly a turret

lathe. The clutch B is a part of the speed changing device.

The shaft C, carrying the two small gears for the direct and

reverse drive, is directly connected to the constant-speed mo-

tor, and, hence, runs at a high speed. Referring to Fig. 3,

the common way of calculating a cone clutch of this kind is

as follows: By previous calculation it has been found that

P„ = M X (1)

D

P„ = P„ sin a + /i Pi cos a (engagement without slip) (3)

TTie term /t P„ cos o is an expression for the force necessary

to overcome the friction between the two clutch surfaces just

at the moment of engagement. The method of arriving at

Formula (2) was given in Machinery, October, 1909, engi-

neering edition, and need not be gone into at this time.

P„
Pa = (approximately)

i BDt
(3)

The difficulty that confronts the designer at this stage of

the problem consists in choosing the right value for the unit

pressure P,, for the material or case in hand, and it is here

that engineering handbooks fail to give the required informa-

tion. Some of the important factors that influence the value

of Ps are: where and how the clutch is applied; whether re-

versing or not; the speed of the friction surfaces; and the

inertia of the revolving or moving parts to be reversed or

started by the clutch. Fig. 2 tends to give an idea of how

these factors have to be taken into consideration. The clutch

at A is a reversing clutch and runs at high speed, and has

the mass of the following gear train, the chuck, and the work,

to reverse, which means a great strain on the friction sur-

faces; therefore, a lower value for P, has to be chosen for

this clutch than for B. C and D, which clutches have slower

J/(ic/iineri/,.V.y.

Fig. 1. Design of Geared Turret Lathe Head, with Reversing Friction Clutch Fig. 2. Diagrammatic View of Friction Clutch

the turning moment to be transmitted through the clutch at

full load is M. Let:

D = mean diameter of clutch,

B = width of clutch,

a = clutch angle,

P„ ^normal pressure between friction surfaces,

Ps^^unit (specific) pressure on friction surfaces,

Pa =; axial force on clutch,

/x= coefficient of friction.

* See Machinert, October, 1909, engineering edition : •Formulas
for Cone Clutches." See also Machixerv's Data Sheet Book Xo. 8.

page 24, "Formulas for Cone Clutches."
.\ddress : 2155 East S5th St.. Cleveland. Ohio.

jOslcar Kj-Iin was born in Omunga, Sweden, in 18S2. .After having
graduated from the Department o£ Mechanical Engineering, at the

Technical College of Boras, Sweden, he was employed as draftsman
and designer by the locomotive works of Xydqvist & Holm. TroU-
hattnn, and the ordnance works of the Bofors-Gullspang Co.. both in

Sweden. In the spring of 1905 he came to the United States, where
he has been employed by the Pratt & Whitney Co., Hartford. Conn., the

.American Diesel Engine Co.. of New York, the Taylor Iron cS: Steel

Co.. High Bridge, N. J., and the Lodge & Shipley Machine Tool Co.,

Cincinnati, Ohio. His specialties are the designing of gas engines
and machine tools. In the Spring and Summer, 1908, Mr. ICylin

traveled extensively in several European countries to study machine
building practice, during which time he acted as an editorial repre-

sentative of Machinery.

surface speeds and smaller masses of machine parts behind

them to start, and which do not reverse. However, a lower

value of Pg must be chosen for B than for D.

If P, is chosen much smaller than necessary, the clutch

will be disproportionately large, and consequently too expen-

sive to manufacture, and if chosen too large, the friction sur-

faces will get overheated at the moment of reversal, or start-

ing, and wear out too fast.

Considering the case illustrated by the clutch B. Fig. 1, this

is not, as already mentioned, a reversing clutch, and Its most

severe strain consists of picking up the load from rest. Ac

cording to the A. S, M. E. Journal, a 24-mch clutch of the

Falls Rivet & Machine Co.'s make will probably break at 100

R. P. M. when transmitting a load of 200 H.P. or when picking

up a load exceeding 110 H.P. Wooden blocks on cast iron are

used in this clutch, and whether these data apply to the raetal-

to-metal friction clutch under consideration is doubtful. How-

ever, It goes to prove that the strain produced by the picking

up of a load is far In excess of that produced by the mere

transmitting of the same load.
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In the case illustrated by clutch A, Fig. 1, the most severe

strain is caused by reversing. At the moment of reversal,

slipping between the male and female friction surfaces must

be allowed as an instantaneous reversal would create an ex-

cessive strain on all parts of the mechanism, and is practi-

cally impossible. The less the slippage, the quicker will th^

reversal be, and the larger the clutch which must be em-

ployed; or, in other words, the size of the clutch is inversely

proportional to the time allowed for the reversal and to the

slippage. As slippage must occur, the clutch has, in the opin-

ion of the writer, several features in common with the jour-

nal and bearing. Lubricant applied to the friction surfaces

would probably be desirable to prevent cutting while the slip-

ping takes place, but this is in most cases impracticable. The

Fig. 3. General Arrangrement of Clutches and Gears

value of the unit surface pressure stands in a more or less

close relationship to that employed in journals, but the time

factor of slippage, the lubrication, etc., must also be con-

sidered.

In order to arrive at a better understanding of how the

various factors influence the unit pressure, we will calculate

the clutch A, Fig. 1. A 10 H.P. motor at 1300 R. P. M. will,

with the gearing shown, friction losses not being consid-

ered, produce a turning moment in the shaft of clutch A of

1460 inch-pounds. This must be transmitted through the fric-

tion clutch. The coefficient of friction in this case, tor phos-

phor-bronze on cast iron, can be assumed as 0.15, which prob-

ably is a fair value. The angle a should be large enough so

that the clutch does not "stick" when the end pressure is re-

leased, or, in other words, tan a must be larger than /i. In

the clutch under consideration a is equal to 12 degrees, a value

frequently employed.

The diameter is in this case predetermined by the size of

the adjoining gears, a situation that often confronts the de-

signer. The mean diameter is here 7% inches. TTie dimen-

sion to be determined by the calculations is the width of the

clutch face, or B.

1

Referring to Equation (1) we have: P„ =1460 X
3.75 X 0.15

= 2575 pounds.

Assuming, further, the unit pressure P, to be 150 pounds

per square inch, the width will be, from Equation (3):

2575
B^2 X ^—= 1.45 or, say, 1V> inch.

150 X 7.5 17-

The normal pressure of 2575 pounds is, of course, enough

only to transmit 1460 inch-pounds as a constant load, and

would not be enough to pick up this load without an excessive

amount of slippage. To prevent this excessive slippage, a

normal pressure of upward of two or three times 2575 pounds

might be required. This extra pressure can, however, easily

be taken care of by means of the adjusting device, and, if

a proper value is allowed for P, , it does not need to enter

directly into the calculations of the friction surface, but it

has, of course, to be considered in connection with the shifting

or locking mechanism.

Regarding the value of P, used—150 pounds—the writer

considers this a safe value for the clutch B for cast iron on
cast iron, with a friction surface speed of not more than 550

feet per minute, but it is too high for clutch A. In fact, a

clutch corresponding to that shown at D, Fig. 3, and carry-

ing its highest load at a surface speed not exceeding 350 feet

per minute is calculated with a value of P, equalling approxi-

mately 185 pounds for cast iron on cast iron, and this clutch

has given entire satisfaction during years of service. A high-

er surface speed requires a lower value of P,.

For a reversing clutch, the unit pressure should probably be

about half of that for a non-reversing clutch. The writer

has no experience to back up this assumption, which is based

merely upon pure reasoning. Clutch A runs at about twice

as high a surface speed as B. but is cast iron on bronze, and
it is very probable that a unit pressure of 60 pounds per

square inch is a safe value. Using this, we get:

2 X 2575
B= = 3.64 or, say, 2Ys inches.

60 X 7.5 TT

This example is quoted only to demonstrate how the size

of a clutch is influenced by the variations of the value of the

normal unit pressure on the friction surfaces, and this. In

turn, by a load factor that depends on where and how the

clutch is used, the surface speed of same, etc. The purpose

of this article is only to prompt a discussion of the subject,

in order to bring out some valuable data of the nature which

the writer has indicated the need of.

LOCOMOTIVE VALVE GEAR
A modification of the Walschaerts valve gear is described in

U. S. patent No. 976,542 (November 22, 1910), by James G.

Blunt, Schenectady, N. Y. In general principle these gears

are very similar, the principal feature of this one being the

absence of a sliding contact, nothing but pin connections being

required.

A is the eccentric rod connected to the main driver and B
the combination lever connected to the crosshead, both as in

A Modification of the Walschaerts Valve Gear

the Walschaerts gear. Double levers C are trunnioned at D
on stationary bearings. Lever E is pinned at its center on the

radius rod F, the latter being suspended from the bell-crank,

controlled from the cab by the reach-rod G. Levers C and E
are connected by short arms H and Z, the latter being slightly

longer to effect a substantially radial motion when the radius

bar F is moved to change the direction of movement or point

of cut-off. These latter operations are performed by raising

or lowering radius bar F by means of bell-crank G. This sets

H and I at an angle, which, when increased, produces a de-

creased travel of the lever E. causing a similar decreased

valve travel, and thereby an earlier cut-off.
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A SYSTEM FOR ASSEMBLING SMALL
INTERCHANGEABLE PARTS*

The direct labor cost of assembling small interchangeable

parts is a comparatively large item in light mechanical engi-

neering and repetition work. Economical production demands
that easy assembly be kept in view at all stages, from the de-

signing of a mechanism, through the tooling and shop proc-

esses, to the delivery of the unit parts to the assembler. The

shop shall, from the first, begin the assembling of the mech-
anism under the most economical conditions.

An efficient assembling system requires that the parts be

assembled at the highest possible speed and that the assembled

mechanism embody the prescribed quality of work, neither

more nor less. These conditions are fulfilled with the best

economy when the classes of labor available are properly se-

lected, graded and trained for the various operations.

In many industries the methods used in assembling are ar-

Assembled Piece Clutch No,31531 (Full Size)

Stage

No.

Unit Parts

18 in Number
Assembled in 10 Stages

Operations in Sequence
tirade

of
Labor

Average Time
Including -Stops,

from Records of
100.000 Pieces

Ream 2 holes 0.073 in Roll

Holder No. 30670 on speed lathe

Jlin. Sec.

T

Assemble roll holder No.30C70

2 rolls Xo. 30080 and 2 pins

N"o-G7(jlO at bench

Boys

^ti^

Ream 1 hole 0.106 in clutch

frame No 30361 ou speed lathe "Women

Tap 2 holes O.OS -SC in clutch

frame Xo.303Gl on tapping machine Men

n=^
Ream 2 holes 0.085 and 0.050 in.

shaft NO.31C20 on speed lathe ^omcn

r^
Straighten shaft No.31020 on

bench block Boys

Put pin No.05610 in shaft

Xo.31620 with bench fixture Eojs

mmv
Put in Tvasher ICo.90000 and

asssmble tube No.31521 and

spring Xo.67210 at bench

Men

^
^

Eend and gage clutch jaws

Xo.30090 in bench vise Men

See full-size sketch

Assemble clutch jaw Xo.SUODO

ratchet Xo.3C370, frame cover

Xo.30330. 2 screws Xo. 70402, and roll

holder comp.. with pins Xo.64650

at bench

52

The direct labor cost of assembling

1 clutch No.31331 is 3.784 cents

Average time to assemble

18 unit parts to form

clutch Xo.31531

Women
Boys

and Men

paper abstracted in the following analyzes and illustrates all

the elements which should enter into the producer's calcula-

tions and outlines the works organization necessary to secure

rapid and economical production. It describes the results

obtained in the assembly of given pieces and the place that

preliminary time and motion study has in assuring that the

Abstract of a paper b.v Mr. John Calder, published in the Journal
of the American Society of Mechanical Engineers, January, 1911.

Chart showhig System foUowed in Assembling Operations

rived at by indirect means, that is by a tedious and inter-

mittent process of elimination, trials and modifications which

are based upon rough, occasional observations by the foreman

and the employes in the shop. This course Is costly, uncer-

tain and slow, and expensive and inefficient methods adopted

at the beginning are likely to be perpetuated. Instead of this

method, any plant of moderate size engaged in light inter-

changeable manufacturing can afford to devote a small inex-
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pensive department entirely to the task of deciding upon the
operations to be performed and the best arrangement of ap-

paratus and labor in the assembling.

Certain preliminary considerations must be held in view,
such as the designing of the form of the parts so that they
will lend themselves to rapid assembling processes; the de-

signing and proper maintenance of efficient tools, jigs and fix-

tures; an efficient inspection system for the parts, securing
in every department an adherence to the working limits; and
the adoption of a system of routing the work through the shop
in such manner that the fitting surfaces will be produced in

such condition as to require the least work in assembling.
The total abolition of the file or other cutting tools at the
bench should be aimed at.

If these conditions have been properly observed, the as-

sembly speed then depends upon the extent to which the
division of labor is carried; the thoroughness of the time-study
of skilled demonstrators, including the elimination of lost

motion and a critical examination of the machined unit pieces;
and the efficiency of the mechanical facilities provided for the
assembling work.

If the various conditions outlined in the two previous para-
graphs are fulfilled, by a suitable organization, for any new
piece of work, before it is presented to the regular assem-
blers, and if the assembly work is accepted only after having
passed an efficient inspection, then the straight piece-work
system of remuneration is often found to be in the best in-

terest of the employer and employe alike. When a prelimi-
nary study such as outlined has been made, there is no such
margin remaining as obtains In the rough approximations of

premium setting where the processes are left to evolve slowly
and partly by chance. For this reason the employes may well
be given the whole of the returns on the prescribed standard
task.

In the accompanying chart is shown an example of the
division of labor and the speed of w^orkers on straight piece^

work tasks in the assembling of small interchangeable parts.

All the conditions essential to the highest economy have been
thoroughly worked out before the assembly task is presented
to the mantifacturing department. Owing to the minute divis-

ion of labor and the elimination, by careful study, of all lost

motion, most of the assembly stages in the chart, it will be
noted, are performed in less time than it takes to describe
them. In the works with which the author of the paper is

connected, about 750,000 unit pieces of several thousand va-
rieties are_ handled daily on the principles laid down in the
chart. These total operations involve the use of about 20,000
piece rates, each based upon the results of exact preliminary
time and method studies.

In the assembling operations the file is conspicuous by its

absence. The possession or use, by any assembler, of this me-
chanical persuader towards a fit is forbidden, unless due cause
is shown and special permission given. It has been found
that such a prohibition often throws a considerable amount
of new light upon the condition of the machined surfaces pre-
pared in other departments, and passed according to the pre-
scribed gage tests. The general result of this course is to
raise the whole level of machine shop practice and to help
in locating definitely the needed refinements and corrections
in the design of jigs and fixtures.

The method pursued in definitely determining the various
operations as outlined in the assembly charts are as follows:
Prior to the introduction in the shops of any new assembly
operations, the prescribed apparatus which is the best that
the collective experience of the superintendent, foreman and
tool engineer can devise, is handed over to the tlme-and-mo-
tion study department, whose few expert employes proceed to

operate it on a manufacturing basis. They handle large quan-
tities of product which is subject to all the usual inspection
tests, and which pass into the regular manufacture of the
plant. In this way, the cost of the time study department is

reduced to a small figure, because the working time of its ex-

perts is fully as productive as that of the shop. The few ex-

perts have been selected and organized from the ranks of the
ordinary shop employes, those having been selected who have
shown considerable versatility and the power of comparative

observation. When any suggestions of value as to the appa-
ratus and parts supplied have been put into effect, this de-

partment determines the following questions:

1. Best height and position of the seat or chair of the oper-
ator at the bench or machine.

2. Best position in front or on the right or left of the
operator of the pieces to be handled.

2. Best position—in front or on the right or left of the
operator—of the pieces to be handled.

4. The advantage, if any, of an ambidextrous operator, and
the cultivation of that faculty.

5. The best arrangement for bringing forward and remov-
ing the work without interrupting the assembly process.

6. Time study of each of the movements finally decided
upon as necessary, and the combination of all of them on the
principle of "least work."

When these questions have been fully settled, a straight

piece rate is fixed, based upon the investigation made. The
rates are so fixed that they will give an industrious worker

with average ability an opportunity for normal earnings,

while the exceptional operator receives the full amount of his

surplus output. In the works with which the writer is con-

nected the entire study staff consists of only six members.

The restriction of the shop foremen to solely productive su-

pervision is not favored, but they are encouraged to compete

freely with the time study staff for best results. The co-

operation with the foremen is always of the highest value

and enhances their administrative ability.

LEGAL DECISION RELATING TO ELECTRICAL
INTERFERENCE

In view of the efforts at the present time to curb amateur

wireless telegraphers and the protests of the latter against

monopoly of the atmosphere by commercial and government

stations, it is interesting to note, says the Siicntific Aniriican,

the decision recently handed down in the case ot the Lake

Shore & Michigan Southern R.R. Co., the Postal Telegraph-

Cable Co., and the Western Union Telegraph Co., versus the

Chicago, Lake Shore & South Bend R.R. Co. Suit was brought

against the latter company because its G600-volt single-phase

trolley line affected inductively the lines of the telegraph

companies and the signal system of the railroad company.

The court held that the use of single-phase alternating cur-

rent on one's own premises does not constitute a nuisance,

even though the electricity may escape and interfere with the

operation of electrical devices on adjoining property: that

the companies by bringing suit held no monopoly of the at-

mosphere; and that if they found their systems interfered

with, they should provide such mechanical or electrical de-

vices as would pjotect their lines.

CHROMAN-BRONZE-A NE^W BEARING
METAL

That the addition of a small amount of (hromiuni to

nickel alloys imparts some very marked and valuable prop-

erties to the latter, was the recent discovery of James Naulty

and John Scanlin, of Philadelphia, Pa. It was found that if

about 5 per cent of chromium is added to an alloy of copper,

nickel and zinc, not only is a strong and non-corrosive

mixture obtained, but one that makes an excellent bearing

metal. This alloy has been patented under the name of "chro-

man-bronze." It is made from pure metallic chromium by a

secret process, and has the following properties: It is white

and capable of taking a high polish; has the toughness of

cold-rolled shafting; is capable of resisting acids to a marked
degree; and is immune to the action of salt water. Tests of

sand castings show a tensile strength of 78,950 pounds per

square inch.

* * *

The British Engine, Boiler and Electrical Insurance Co.

states that in 1909 of the total number of breakdowns of dyna-

mos and motors insured, one-fourth of the cases were caused

by dirt and neglect, one-fifth caused by the age and deteriora-

tion, and one-fifth by poor workmanship and design of the

macliinery.
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SOME EXAMPLES OF MODERN DIE WORK
By FRANKLIN D. JONES'

Some interesting examples of die work tal<en from tlie die-

making department of the Taft-Peirce Manufacturing Co.,

Woonsocket, R. I., are sliown lierewitli. Wliile tlie dies illus-

trated are used to produce comiiaratively plain parts, there

are some points in their construction which may be of in-

terest and value, particularly to those not experienced in the

art of die making.

The die shown in Fig. 1 is for producing the part illus-

trated at A in Fig. 4, which also sho.vs the successive piercing,

bending and blanking operations. The stock is ted through

the die in the direction indicated by the arrow. On the first

stroke the piercing operation at o is performed by the punches

n„ Fig. 1. On the next stroke the bending punch 6 turns over

the part h,. making a right-angle bend, and, finally, the 15n-

which may be moved in or out as required, are used for lo-

cating the stock for the first and second operations.

The die shown in Fig. 2 is for piercing and blanking the

pawl illustrated at B in Fig. 4, which also shows a sample of

the scrap. As the V-shaped projection li on one end of this

pawl, and the straight surface i, had to have a smooth finish,

a shaving operation on these surfaces was required. This
operation is not performed in a shaving die after blanking, as

would be necessary if the entire contour of the part had to

be finished, but it is done in the blanking die by removing a

certain amount of metal adjacent to these surfaces, as at j

and k. during the piercing operation. The result is that

when the pawl is blanked, the edges opposite the openings j

and k are subjected to a shaving action which leaves a smooth

surface that is entirely free from the roughness found on the

other edges where the stock is sheared from the solid. The
narrow shavings which are removed from the surfaces to be

Fig. 3

jracluiicru.X. Y.

Figs. 1, 2 and 3. Punches and Dies for Producing the Parts illustrated in Fig. 4.

ished piece is blanked by the punch c. Of course these opera-

tions all take place simultaneously, except when the stock is

first being started, so that a finished piece is blanked out at

each stroke. One of the interesting features of this die is the

method of stopping the stock as it is fed forward. After the

bending operation, which takes place at b, on the die, the

bent end 6, which projects downward below the surface of

the die. Is fed forward through channel d until it comes

against the end d, which forms a positive stop. By this sim-

ple method, the stock is located for the pilot pins which accu-

rately position it for the blanking operation. By means of

the spring pressure-pad P. the stock is held firmly against the

die, so that it will not be ouckled by the bending operation.

When the' stock is first being started through the die, stops 8.

' .\ssociate Editor of Machi.xery.

finished, remain attached to the scrap in this particular in-

stance, as the illustration shows. It will be seen that whea
this methou of securing a finished edge is employed, the stock

must be accurately located, as the removal of a shaving that

is too thick would roughen the edge. In the die illustrated,,

the stock is located by the two pilot pins J and m. the former

entering the hole n. Fig. 4. and the latter a hole u pierced

simply to give a t.vo-point location, thus insuring accuracy.

In practice it has been found that a shaving equal to 10 per

cent of the stock thickness, is about right for mild steel.

This die is equipped with an automatic stop iSj which is oper-

ated by a projecting screw on the punch in the usual way.

The hole in this stop for the pivot on whicn it swivels, is

tapered toward the center from both sides, as shown in the

detailed view:. Fig. 5, thus giving it a movement horizontally
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as well as vertically. With the stop mounted in this way,

slight adjustments to compensate for any error there might

be in the location of the stop with reference to the pilots in

the punch, can be easily made when the die is being tried out,

by simply turning the screw s until the stop is properly posi-

tioned. The function of the stop is, of course, to locate the

rotary movement. The work as it comes to this die is in the

form of thick washers as at A. The blank is located by the

pilot on the swaging punch 8 and is firmly held by the spring

pressure-pad P, which, as the punch descends, brings up

against the punch-plate Pi, thus compressing the metal into

the square pocket above plunger p which descends, against the

tension of a spring, until it bottoms against the bolster plate.

While the square is being formed in this manner, the tapering

part of the swaging punch is countersinking and forming the

small key-like projections k in the hole. The blank as it

comes from this die is shaped as at B: it is then blanked out

in another die in which it is located by the square previously

formed, thus bringing both the square and the hole central

with the ratchet teeth.

A die of the sub-press type is illustrated in Fig. 7, which is

used for blanking the part shown at C,. The stock A, is first

flattened out as at B, and a small projection b is swaged by a

punch that forces the metal into a pocket of the required

shape, in the die. After this swaging operation, the work is

blanked as at C, in the die shown in Fig. 7, in which it is

located by the projection 6 which fits into a pocket. The part

Fig. 4. Blanked Parts and Scrap, showing Successive Operations

stock approximately and its flexibility prevents the pilots

from being subjected to any strain. This horizontal adjust-

ment has an additional advantage in that the stop does not

have to be located so accurately when this adjustment is pro-

vided.

Another punch and die of the piercing, shaving and blank-

ing type is shown in Fig. 3. In this case the work C in Fig.

4 had to be finished in three places, as shown by the perfora-

tions at p, q and r. The stock, which is fed in the direction

of the arrow, is pierced for shaving by the three punches P,

Q and R, while punches Tj and T. pierce the holes *, and t,.

The hole f, Is merely for locating purposes, there being two

pilots which give a two-point location. This die is also

equipped with an automatic stop similar to the one Illustrated

.,1
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Fig. 6. Automatic Stop with Horizontal Adjustment

is blanked by the punch R and pierced by punch r which

forces the scrap up through the opening shown in the blank-

ing punch.
* * *

In a paper on street traffic conditions in London, read before

the Institute of Mechanical Engineers (Great Britain) Mr.

L. A. Legros, as reported by the Engineering Record, stated

that congestion of traffic generally takes place in districts

lohere land values are high, and he considered the condition

anomalous that tenants pay extremely high rates for offices

I

—

--^aZZZZ^

Fig. 6 Fig. 7 .T/ac'/i('j)fr!/..V. y.

Figs. 6 and 7. Swaging Die and Blanking Die of the Sub-press Type

in Fig. 5, and it has small hand stops S, which are also com-

mon to the designs previously referred to.

Fig. 6 shows a sectional view of a swaging die which per-

forms, simultaneously, two swaging operations on the small

ratchet shown at C This ratchet has a square projection on

one side, as shown, and four small projections fc in a tapering

part of the hole on the opposite side. The latter serve as

keys and retain a tube to which the ratchet is attached, against

in the same localities where traffic regulations put a premium

on very slow vehicular movements. Mr. Legros' discovery is

indeed most atsonishing, so much so in fact, that it puts us in

mind of an old Swedish poem written some 150 years ago

and entitled "Remarks of the Blessed Fool" in which he sa-

gaciously comments on the extreme wisdom and foresight of

Providence "who made great rivers flow, where later great

cities were to grow."
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AUTOMATIC LATHE WORK*
In machine tool work the development of automatic ma-

chinery has been somewhat slower than in a great many
other industries, due to the fact that there has been a con-

siderable variety in the product dealt with, and hence the

number of similar pieces has been too small to call for auto-

matic machinery except in the case of ordinary small screw
work. The tendencies toward a higher degree of specializa-

tion which have become pronounced during the last few years,

have, however, brought with them a development of other

automatic machine tools, especially the automatic lathe or

turning machine—by which is meant an automatic machine
for turning, boring, and facing operations on detached pieces

of work, as distinguished from work made from a bar. Such
detached pieces- may be castings, forgings, stampings or

blanks previously cut off from the bar on a cutting-ofC machine.

Development of Automatic Turning Machines

The earliest machines for this work were simply converted
automatic screw machines, and the work, which was generally

castings, was fed automatically into the chuck from a maga-
zine attachment. As the advantages of this kind of machine
became obvious, a demand arose to use them on larger articles,

but experiments with magazines for large work have not been
successful. In the place of a magazine, what Is known as a

transfer chuck is frequently used, this transfer chuck consist-

ing of a spring holder into which the work is placed by hand.

At the proper point in the cycle of operations, this transfer

chuck places the article in the automatic chuck on the spindle

of the machine. An attendant is, of course, then required to

go around from one machine to another feeding the chucks.

the machine of course, running continuously.

The difficulty of holding rough castings varying in size has

been overcome in some cases by the use of spring chucks, in

others by the use of compressed air. In a type of chucks of

a design recently brought out and successfully operated, the

irregularities in the castings are compensated for by using a

system of automatic spring-operated wedges. All these de-

vices have been successful on work of moderate size, but no
one would attempt to hold, say, an 18-inch casting in an au-

tomatic chuck, and on such large work hand chucking is used.

This is not a marked disadvantage, because in the case of

large pieces, the actual time required for the chucking is

usually only a small fraction of the time required for the whole

work, so that but little time could be saved by automatic

chucking.

Comparison of Cost of Work done on Engine Lathes, Turret
Lathes and Automatic Turning Machines

One question to be answered in regard to automatic turning

machines is whether work can be done on such a machine
quicker than in an ordinary hand-operated turret lathe, and
in reply to this question it may be said that on work for

which the turret lathe and the automatic machine are both

set up in the best way, the time is estimated to be approxi-

mately the same for both machines for each piece, but in the

ordinary everyday practice the output of the automatic turn-

ing machine, per day or per week, would materially exceed

that of the turret lathe. There are two reasons for this, the

first being that the automatic turning machine, when once set

up, works at the same rate all day without getting "tired" and
without suffering from any of the usual casual interruptions

which interfere with the output of a hand-operated machine;
the second reason is that in actual practice the turret lathe is

seldom set up as efficiently as it might be, whereas the auto-

matic turning machine must be set up more or less correctly

in order to do its work at all, and, th refore, in itself, exer-

cises a kind of automatic discipline on the operator, which is

absent with a hand-operated machine. As a general estimate

it may be said that work which will take four hours on an
engine lathe and one and one-half hour on a turret lathe, can

be produced in one hour on an automatic turning machine.

Of course, the fact that work can be turned out quicker on

this machine does not in itself prove its economy. In order

*.Vbstract of a paper read by Mr. P. V. Vernon before tbe Rugby
Engineering Society (England), November 10, 1910.

to determine the question of cost, the prices of the machine
and of labor, depreciation, and running expenses, must be con-

sidered. On an average it may be said that the prices of

engine lathes, turret lathes and automatic turning machines,
properly equipped with standard tools, are In the ratio of 100

to 350 to 450. The interest and depreciation allowances are

in the same ratio. If the time to do certain work is assumed
to be in the ratio of 4 to 1 i/i to 1 in the three machines, and it

is assumed that one operator can handle four automatic ma-
chines, then the labor cost per piece will be in the ratio of

of 4 to 1.0 to 0.25. If all the factors are thus considered it is

found that the ratio of cost of labor, interest and deprecia-

tion for engine lathes, hand-operated turret lathes and auto-

matic machines is in the proportion of 4.5 to 2.1 to 0.8, ap-

proximately, for each piece of work, which is strikingly in

favor of the automatic turning machine. Of course, it is to

be understood that these results can be obtained only when
a considerable number of duplicate parts are to be made on

the automatic machine, so that the cost of setting up the ma-
chine becomes a very small item per piece.

Makers of automatic turning machines have frequently been

charged with using, too freely, glowing descriptions of the

economy of labor cost, and carefully avoiding any reference to

machine and tool charges, but the proportions given above

show that even after allowing for machine and tool charges

the same as for other machines, these charges amounting to

more than twice the cost of labor in the calculations leading

up to the ratios given, the economies resulting from the em-

ployment of machinery of this class on suitable work are too

great to be overlooked. The economies are so great that auto-

matic machines may properly be employed even where the rela-

tive figures for hand and automatic machines would vary

largely from those assumed above. For instance, even if the

costs upon which the author has based his calculations were

doubled, there would still be a saving in the use of the auto-

matic machines.

The running expenses charged against the work include

such items as the floor space occupied, the power consumed,

the amount of repairs, the cost of tool renewals and the cost

of supervision. In this respect the three machines appear

about as follows: The automatic turning machine occupies

less floor space per unit of work than the engine lathe and

somewhat less than the turret lathe; the cost of power per

unit of uork will be about the same for all three classes of

machines, and the same applies to the question of repairs.

The cost of tools, of course, will be higher for the automatic

and the turret lathe than for the engine lathe; but a sum of

$50 a year per machine spent for additions to the original out

fit of standard tools would mean less than two cents per hour

in running expenses, which is not enough to seriously affect

the savings due to the use of the machines.

Requirements for a Successful Automatic Turning Machine

The requirements of a successful automatic turning machine

are more exacting than those of automatic screw machines

on account of the great variety of work and materials for

which the machine is made. The automatic turning machine

consists essentially of a turret lathe in which the chucking is

performed by hand, but In which all operations required for

the performance of the work proceed automatically. It should

he possible to start the spindle by hand without starting the

automatic movement so as to be able to test whether the work

runs true in the chuck before the machine begins to operate.

The chuck must be exceedingly strong and powerful on ac-

count of the number of tools which may be operating at the

same time.

The spindle gearing should have automatic speed changes

for different cuts on the same piece of work. All tools should

have independent feeds so that if one tool should happen to

be feeding too fast, the reducing of that feed does not reduce

the feed of all the other operations, which would seriously

reduce the output of the machine as a whole. The turret

should be strong enough to carry very heavy tools, should in-

dex without shock, and should be clamped after indexing.

The cross-slides should be capable of independent adjustment

along the bed, and every tool movement should have its own
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adjustable dead stop. The spindle of the machine should be

capable of reversal when required.

A most Important point, and one which is overlooked on too

many machines of this class, is the provision for automatic lu-

brication. When an operator has a number of machines under
his charge it is clear that he has not a great deal of time to

attend to oil holes and lubricators all over the machines.

The headstock and other gears should preferably run in oil,

and all bearings should be of the self-oiling type.

Another point sometimes overlooked is the provision of

means for stopping the machine should anything happen to

any of the tools. A tool may occasionally break during the

operator's absence, and in such a case, means should be pro
vided so that the breakage is confined to this tool and is not

followed by a breakdown of the machine itself. Some form of

slipping device should be used for this purpose, and the sim-

plest form of such a device is to drive the speed motion and
the spindle of the machine by means of belts which would slip

and be thrown off in case of accident.

General Considerations

Attention may profitably be called to the material to be ma-
chined. An occasional hard casting in a lot may necessitate

slowing down the machine for every casting with a consequent
decrease in output. The same may be said of castings which
are irregular, as the machine must, of course, be set for the

outside dimensions of the largest pieces; hence time is wasted
on all the castings on account of an occasional lump on one.

The user of automatic turning machines, therefore, can in-

crease the output of these machines by inaugurating some
improvements in his pattern shop and foundry, and the time
spent in these places will be regained over and over again in

the machine shop.

Cast-iron articles should be annealed, and when this is done
they may be made of a much harder grade of cast iron, and
hence are stronger, but as easily machined. Castings should
also be pickled to save tool grinding. Most of these recom-
mendations are applicable to work machined by any method,
_but are especially necessary when continuous running is aimed
at, as in automatic turning machines.

Lastly, looking at the question of the desirability of auto-

matic turning machines from the workman's standpoint, it

may be said that their use enables reasonable wages to be
paid, and there is more change, variety and opportunity for

mental exercise in the running of four machines by one man

—

all, perhaps, employed on different jobs—than there is in the
operation of an ordinary engine lathe using a single cutting
tool.

* * .*

The Bureau of Steam Engineering, Navy Department, Wash-
ington, D. C, has recently issued new specifications covering
the composition of metals and materials supplied to the
United States Navy Department. The specifications cover the
composition of commercial brass, Muntz metals, brazing metal,
gun-bronze, journal-bronze, valve-bronze, ingot-copper, man-
ganese-bronze, monel-metal, cast naval brass, phosphor bronze,
screw pipe fittings of brass, metallic nickel, tin, lead, thrust-

rings, monel-metal ingots, admiralty metals, benedict-nickel,

sheet brass and tubing, brass rods, copper, manganese-bronze
and rolled naval brass. The specifications also give the re-

quired tensile strength, yield point and elongation of the
various metals, together with other general information re-

lating to the tests to which the metals are subjected in order
to determine their qualities.

* * *

As a result of recent tests. Prof. F. M. Goss estimates that

of 90,000,000 tons of coal consumed by 51,000 locomotives In the

United States in 1906, 720,000 tons were lost through incom-
plete combustion of gases, more than 10,000,000 tons were
lost through the heat of the gases discharged through the

smokestack, more than 8,000,000 tons were lost through cin-

ders and sparks, and the equivalent of nearly 3,000,000 tons

were lost through unconsumed fuel in the ashes. These fig-

ures indicate the economy that might be possible with im-

proved furnaces insuring more perfect combustion.

MACHINE SHOP PRACTICE

HAND SCRAPING
By H. P. FAIRFIELD-

Hand scraping in metal working is done to accomplish three

specific objects:

1. To produce an ornamental surface for the sake of ap-

pearance only. This is known in shop nomenclature as "frost-

ing," "snow flaking," or under the general head of "spotting,"

and consists in using the hand scraping tool in such a way
as to obtain "spots" upon the surface to be ornamented. The

Fig. I. "Frosting*' and "Snow-fiaklngr." as produced by Scraping Operations

spotted surfaces, as shown in Fig. 1, are of two kinds, one
having small square spots arranged as indicated, and one
having "half-moon" spots. The former is termed "snow-flak-

ing," and the latter "frosting." In the former, the scraping

tool is pushed scjuarely ahead to give spots of an established

size and at established intervals. Similar spots are then

made to fill the intervening spaces, using the scraper at

right angles to the previous direction of motion or push.

Frosting is accomplished by giving the scraping tool a peculiar

"wiggle," as the cut is made; this is not easy to do, and dlf-

Fig. 2. Hand-scraped Surface-plates—Note the Tripod Principle o* Support

Fig- 3. Hand-scraped Straightedge; when not in Use. It is supported
from the Holes sho^m, to prevent Unequal Stresses

ficult to describe. However, if well done, it leaves a very

handsome finish. A surface ornamented in this manner may
have been most carefully hand scraped to an accurate and

precise plane, or it may have been left as it came from the

machine. Ornamenting by spotting a surface that has been

hand scraped, is done to give a regularity to the impressions

left by the tool. Wlien a surface is ornamented without pre-

vious hand fitting by scraping, it may be done wholly as an

ornamentation or, as is sometimes the case, to deceive the

uninitiated, who are apt to consider it as proof of previous

careful fitting.

•.\ddrcss: Worcester Polytcchnie Institute. Worcester, Mass.
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2. To fit two surfares to each other more aecurately than

they can be fitted by machining. Examples of this liind are

seen in such bearings as spindles and their boxes, in cylinders

where a solid piston must fit without the presence of high

spots or ridges on the surfaces, and In cases where it is im-

possible to use machinery for smoothing or finishing surfaces.

An example of this latter case may be seen in repair jobs on

Fig. 4. Hand-scraping the Front of a Drill Post

babbitt-liued bearings, replaced in localities distant from all

shop conveniences.

3. In the case of plane surfaces, where the surface is fin-

ished by hand scraping to conform to a previously prepared

master plane surface, termed a surface plate. The hand

scraping of plane surfaces is undoubtedly one of the most

surface could not fit both the curved surfaces. In other words,

a surface cannot at the same time be concave and convex.

Therefore, if each of three surfaces or straight edges will

match each other, they must all be straight or plane surfaces.

Surface-plates are usually made from gray iron castings.

The pattern is made with uniform ribs upon the back or under

side, as shown in Fig. :.', if it is to be finished uiion one side

only. (If it is to be finished upon all sides, as, for example, a

long bar of rectangular cioss-section, it is built as a hollow

box with suitable internal ribbing. ) Besides having ribs, the

under side is provided with three bosses used as feet, as shown,

for resting the plate upon the bench or other support. These

feet are so located as to evenly support the weight of the plate,

and it should, at all times, whether in use or not, rest upon

these spots. The castings are first rough-planed to approxi-

mately the finished size, and allowed to season for a period of

several months that all internal cooling strains may adjust

themselves. Tliis process can be hastened somewhat by heat-

ing in an annealing oven, if care is used not to overheat.

When suitably seasoned, a light finishing cut Is made on the

surface to be scraped, and a seasoning period is again allowed.

Each plate is then carefully scraped to a smoothly finished

surface, taking care to remove even amounts all over each sur-

face. They are then scraped to fit one another by placing one

upon another and rubbing the surfaces together until the high

spots on each plate are located, and then scraping these off.

As an aid in locating the high spots upon the surfaces in

contact, use is made of some pigment, as for example, Vene-

tian red. A thin film of this is rubbed over the surfaces be-

fore placing them together. The points • at which the two

plates touch are thus readily indicated. The workman with

his hand scrapers removes a small amount of the stock at the

indicated points, and repeats the process of locating the high

points of contact between the several plates and afterw-ard

scraping them off, until the surfaces are interchangeable each

with the other and are completely "freckled" over their upper

surfaces with points of contact. These points of contact should

Fig. 5. Method of Holding a Scraper Fig. 6. Honing a Scraper Pig. Honing the Scraper on the End

skilled of the regular machine shop operations, and is always

performed by a specially trained corps of employes. Perhaps

the art of hand scraping plane surfaces can be illustrated In

no better way than by describing the methods of producing a

n.aster surface-plate.

Commercial firms that produce standard surface-plates for

sale have a large master plate to which all the master plates

used by them in producing surface-plates can be referred.

This plate, which might be termed "an original master plate."

is used for test purposes only, and cared for as religiously as

possible. Where no master plate is available for test pur-

poses, it is necessary to make three plates if but one is de-

sired. This is easily understood if one considers that two

curved surfaces can be made to fit each other, but that a third

be uniformly distributed over the entire surface, and the fit-

ting should continue until at least 60 per cent of the surface

of the plate is in contact with its mates. Evenness of dis-

tribution is of prime importance, as is also the requirement

that all parts of the surface not actually in contact shall be

an unmeasurable distance be'ow the level of the parts which

actually are in contact.

For this class of hand scraping and for the spotting processes

first described, tools resembling in outline a file, are or-

dinarily used, held as show-n in the accompanying illustrations.

Figs. 4 and 5. They are ground square across the end and

are aftersvard honed upon a hard oilstone. When the honing

is being done, they are held in a vertical position and inclined

alternately to the right and to the left about 3 degrees. (See
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Fig. 7.) The cutting edges are thus given a negative rake of

3 degrees, and the tendency to chatter in use is reduced. In

this, as in all other purely hand operations, the personal ele-

ment is supreme, and the difference between workmen in re-

spect to quality and quantity of production is very marked.

Fig. 4 shows a workman hand scraping the front of a drill

post for its table and spindle brackets. In work of this char-

acter the surface plate, or straightedge. Fig. 3, is placed upon

the surface being scraped, but in the case of small pieces, the

work is rubbed upon the plate instead. "Whichever is done.
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Fige. 8, 9 and 10, General Appearance. Sections and Enlarged View of
End of Hand Scrapers

the surfaces should be carefully wiped to remove loose parti-

cles, and a light coating of pigment given them.

Hand scrapers, as shown in Fig. 11, resemble files in form

and are often made from old files. This is not, however, good

practice, and new special stock should be used. They are

hardened glass-hard on the cutting edge and not "drawn" af-

terward. Then the cutting end is ground and honed upon an

Arkansas oilstone, as already mentioned, leaving -a cutting

Fig 11 Colle <n of Hand Scrapers for Flat SuL-fn.'

Journal Bearings

edge as shown exaggerated in Fig. 10. In use, the hand

scraper is held at a sufficient angle with the work to make it

"bite" the surface, and is then pushed from the workman
along the surface being scraped. The length of stroke varies

from that of several inches, when roughing off the surface, to

almost no distance when the finishing touches are being

made.

Flat hand scrapers vary in size to fit the jobs on which they

are used. The usual range is from % inch wide by 6 inches

long, to 2 inches wide by 24 Inches long. The ordinary size

used on machine tool work is about 1 inch by IS Inches.

The curved scrapers shown in cross-section in Fig. 9 are

used in finishing spindle boxes. Scrapers of this type are of a

variety of cross-sections. They are used by pushing or pulling

with a combination motion both around and lengthwise of the

bearing.

In Fig. 8 is shown the ordinary flat hand scraper. It will

be noticed that there is a slight curvature at the end B of the

tool. In Fig. 9 are shown cross-sections of scrapers for spindle

boxes, as mentioned; A represents the cutting edge in all

cases. The cutting edges make an angle of from 3 to 15 de-

grees with the vertical. The cross-sections at C and D are for

scrapers for roughing, and that at E for finishing spindle

boxes.
* * *

FIVE YEARS OF MACHINE TOOL TRADE
The accompanying chart is based upon the sales of the

Frevert Machinery Co., 18 Dey St., New York City, dealers In

machine tools. The chart shows the variations in the busi-

ness activity of this firm during the past five years, and it

I

Mjcluneru.y.Y.

Diagram of the Machine Tool Business of the Frevert Machinery
Co.. New York

may be reasonable to assume that this diagram in a general

way indicates the state of the machine tool business through-

out the country during this time. The heavy horizontal lines

show the average yearly sales for these five consecutive

years.
* * *

PEAT AS A FUEL FOR LOCOMOTIVES
The experiments undertaken in Sweden to determine the

possibilities of peat as a fuel on locomotives have now been

completed, and the State Railway Department reports that

the attempts have not been successful. It has been found in

these experiments, as well as in experiments und rtaken

elsewhere, that while theoretically 1.64 ton of peat is equiva-

lent in heating value to one ton of coal, it was practically

necessary to use 1.95 ton of peat to one ton of coal. The result

is that, at the present time, the cost involved in the use of

peat fuel exceeds that of using coal. It is evident that while

the increased weight and bulk of peat for use on locomotives

is a serious objection, apart from its cost there would be no

such objection to its use in stationary power plants. The

problem of how to get the peat into a state where it is suitable

as boiler fuel without incurring excessive cost in the operations

necessary for its preparation, eems, however, still to be un-

solved.
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DRAWING DEEP CYLINDRICAL SHELLS
By SIRIUS

I was much interested in the article which appeared in the

December number of Machixery on drawing deep cylindrical

shells, and the auxiliary-punch idea is one that will find a

place in my note-book.

The ratio as given between the diameter of the blank and

the diameter of the first cup seems to me to be rather low,

judging from my experience which has been mostly on small

work and on work where the ratio between the thickness of the

metal and the diameter of the blank is not so great. The
ratio between the thickness of the metal and the diameter of

the blank in the case referred to, is 1 to 368. With a greater

ratio—1 to 475—that is, with stock which is 0.015 inch thick

and a blank T's inches in diameter, it was possible to draw

a cup nearly 4 inches in diameter. This gives a ratio of

approximately 1.8 between the diameter of the blank and the

diameter of the first cup. In a certain case where the stock

was slightly thicker in proportion to the diameter of the

blank than that given, a ratio of 2 was used successfully. The

stock in this case was a composition of tin plate on a base

of special-quality open-hearth steel, and the dies were well

fitted to a toggle-press which had

a smooth action. This leads me to

believe that the ratio of 1.6, as

given by Mr. Davis, is too low.

Referring to the redrawing oper-

ations, Mr. Davis states: "The

reduction of the shell in this and

the successive operations is deter-

mined by practical experience

more than anything else, as it is

a very difficult proposition to know-

just exactly how much the metal

will stretch under varying condi-

tions." I have not found this to

be the case. Redrawing opera-

tions are as simple as plain draw-

ing operations, and for years I

have used a ratio of 1.3 between

the diameter of the cup and that

of the shell in the first redraw,

and also for the successive re-

drawing operations. In one case

a ratio of 1.41 was used success-

fully for reducing, that is for reducing a portion of the body

only, not for redrawing, which reduces the entire length to a

smaller diameter. Where new stock is used, that is, metal

that has not passed through a drawing operation, or been oth-

erwise strained, the ratio can often be as high as 1.65.

By calculating, it will be found that the ratios given by Mr.

Davis for the redrawing operations are 1.23, 1.27, 1.23 and 1.25.

This is close enough to 1.25 to show that this figure Is prac-

tically constant and was probably used to determine the aiam-

eters for the successive redrawing operations. Perhaps the

material used will not stand more, or probably this may be

the limit under the specific conditions for this particular case,

such as temperature, lubrication, conditions of dies and press,

faulty heat treatment, excessive scaling or injurious pickling.

Whatever the cause may be, a higher ratio could probably be

used, but I would like to know the absolute limit which can be

used under the best commercial conditions, as that is the most

important factor.

Judging from my experience it seems that it would be pos-

sible to complete the drawing of the shell in four draws, eli-

minating one redrawing operation. This could be done by us-

ing a ratio of 1.3 for the there redraws which will give (1.31)^

the index representing the number of redraws as well as the

third power of the ratio. By multiplying the final diameter of

the shell, 6 inches, by (1.3)' and dividing the result into the

23

diameter of the blank, 23 inches, ^ gives a ratio

6 X (1.3)'

of 1.744 for the first draw—the making of the cup from the

blank. Using this ratio 1.744 gives a cup 13.18 inches in

diameter. Applying the ratio 1.3 for the successive redraw-
ing oporalions, w'e obtain for the first redraw a shell 10.13

inches in diameter; for the second redraw a shell 7.79 inches

in diameter; and for the third redraw, a shell 5.99 inches In

diameter, or approximately 6 inches, which is the desired

diameter of the shell.

AN INTERESTING PLANER JOB
The. illustration shows a peculiar planer job recently met

with in the Hoofer Mfg. Co.'s shops, 120 Jackson St., Free-

port, 111. This company built a cylinder boring machine for

the automobile trade in which it was necessary to plane both

the top and the bottom of the column, as indicated in the il-

lustration. The widest planer In the shops of the company,,

however, was a 33-inch x 33 inch x 10-foot Cincinnati planer.

As the column was over eight feet long, there was no way in

which the top could be planed, as ordinarily set up on the

planer. Beside this Cincinnati planer in the shop stood a

24 inch x 24 inch x 6-foot Gray planer, turned, however, so as

to run in the opposite direction. After many methods had
been thought of and discarded, it was decided to turn the

Gray planer end for end into the position shown in the illus-

A Novel Method of Planing a Large Cylinder Boring Machine Column

tration. The column to be planed was then bolted rigidly to

the table of the larger of the two planers, and then both

ends of the column w-ere planed with tools held as indicated

in the half tone. Of course, the cut taken on the smaller end

of the column was necessarily very light, because of the lia-

bility to chatter. A boy was placed at the feed lever of the

small planer, as all belts had been previously removed. The
small and large ends were then planed . simultaneously, and
the work was not only rapidly, but also accurately com-

pleted.
* * *

STRENGTH OF OLD TIMBER
Tests undertaken by Mr. C. P. Buchanan on white pine show

that sound timber a quarter of a century old is materially

stronger than new timber. While the experiments were un-

dertaken on white pine, there is no reason to suppose that oak,

hard pine or any other wood commonly used in building con-

struction would act differently. This is an Interesting fact

because ordinarily one would assume that new timber would
be stronger. The differences In strength as found by Jlr.

Buchanan were quite remarkable. Where the average crush-

ing load in pounds per square inch of new timber was 4260,

the average strength of timber 25 years old, and which had

been used in a wooden bridge, was 5300 pounds per square

inch. While it may be assumed that the timber from the

bridge was of a better quality than the new timber tested,

and while this may be a correct assumption, it would hardly

account for such remarkable differences in strength as shown

by the figures quoted above.
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"INS AND OUTS OF GEAR HOBBING"
An article by Mr. Ralph E. Flanders, entitled "Ins and Outs

of Gear Hobbing," wliich was published in the January num-
ber of MAcnixEr,y, page 369, engineering edition, has created

wide comment, especially from manufacturers of hobbing ma-
chines. Mr. Flanders was for a number of years an associate

editor of Machineey, leaving this paper last July to become
•connected with the Fellows Gear Shaper Co.; and some manu-

facturers have felt justly that his relation to the latter firm

was not made plain in connection with the article, and that

it appeared as an editorial opinion of M.\ciiinery, which was

not the case.

We know Mr. Flanders too well not to believe that the opin-

ions expressed represent his honest belief, irrespective of his

business connection; but it is only fair that the readers of

Maoiimery should understand the circumstances, and also

that ample space and opportunity will be given for the presen-

tation of the other side of the case.

THE SELDEN PATENT DECISION
REVERSED

In the October, 11)09, number of Machinery, the decision

handed down by Judge Hough of the United States Circuit

Court, upholding the famous Selden patent on gasoline engine

automobiles, was referred to. The United States Circuit Court

of Appeals on January 9, this year, reversed this decision, and

overthrew the suit brought by the holders of the Selden au

tomobile patent against C. A. Dueer & Co., the Ford Motor

Co., the O. J. Gude Co., Panhard & Levassor, the Societe

Anonyme des Anciens, Andrew Masserbal, John Wanamaker
and others concerned in the automobile industry. The Selden

patent was granted in 189.5 to George B. Selden, for an im-

proved road engine.

TTie decision of the United States Circuit Court of Appeals

was written by Judge Noyes. It describes, as the feature of

the Selden automobile patent, the engine, inasmuch as the

carriage element was ancient and the drive element dated

back at least as far as 1879. Gas engines also were old then,

according to the court, and liquid hydrocarbon engines, both

of the compression and non-compression type, were no novel-

ties. Practically speaking, there were two types of gas engines

then in use, the so called Brayton constant pressure engine

and the Otto engine. Selden chose the former on which to

apply the ideas that constituted his patent; later the Otto en-

gine came in and superseded the Brayton engine. Judge

Noyes declared that if Selden had based his patent on the

Otto engine he would have obtained a grant that covered the

modern automobile, but as he did not, the claim of the plain-

tiffs must fail. In his opinion he says:

"The patent was applied for in 1879 and granted in 1895.

For over sixteen years the application lay in the Patent Office,

and the applicant took full advantage of the periods of inac-

tivity permitted by the rules and statutes. It is apparent
that he delayed just as long as possible the issue of the patent
to him. During this long time the automobile art made marked
advances along different lines, and ^^ hen, in 1895, the patent
was granted it disclosed nothing new.

"Others had then made the patentee's discovery, and had
reduced it to practice in ignorance of what he had done.
While he withheld his patent, the public learned from inde-

pendent inventors all that it could teach. For the monopoly
granted by his patent he had nothing to offer in return. The
public gained absolutely nothing from his invention, whatever
it was. From the point of view of public interest it were even
better that the patent had never been granted.

"It is urged that we should favorably consider the patent
on account of the delay in the Patent Office, and should seek
to avoid giving it a broad construction, and should permit the

a leged abuse of the law to weigh against the standing of the

complainants in a court of equity. But the patentee acted

wholly within his rights. He merely toolv advantage of the

delays which the law permitted him.

"He followed strictly the statutes and rules of procedure,

and the courts cannot exact a greater amount of diligence from
him. When the patent was granted under the law it became
entitled to the consideration accorded to any other patent.

If the statutes and rules permit unnecessary delays they

should be changed, but we reject the view that this court owes

any duty to relieve against their operation. This patent, even
if it be useful only for tribute, must be viewed without preju-
dice and with absolute judicial impartiality.

"While the conclusion of non-infringement which we have
reached leaves the patentee empty-handed with respect to the
patent for the short time it has to run, it cannot be regarded
as depriving him through any technicality of the first reward
for his labors. He undoubtedly appreciated the possibilities
of the motor vehicle at a time when his ideas w'ere regarded as
chimerical. Had he been able to see far enough, he might
have taken out a patent as far-reaching as the Circuit Court
held this one was. But, like many another inventor, w^hile he
had conception of the object to be accomplished, he went in the
wrong direction.

"The Brayton engine was the leading engine at the time,
and his attention was naturally drawn to its supposed advan-
tages. He chose that type. In the light of events we can see
that, had he appreciated the superiority of the Otto engine
and adapted that type for his combination, his patent would
cover the modern automobiie. He did not do so. He made
the wrong choice, and we cannot, by placing any forced con-
struction upon the patent or by straining the doctrines or
equivalents, make another choice for him at the expense of
these defendants, who neither legally nor morally owe him
anything.

"The decrees of the Circuit Court are reversed, with costs,
and the causes remanded, with instructions to dismiss the
bills, with costs."

Hence, according to the Court of Appeals, the Ford Motor

Co. and the other defendants have never infringed the Selden

patent. It is also interesting to note that th? court finds that

these companies gained nothing from the Selden patent when
it actually came out of the Patent Office.

TTie Association of Licensed Automobile Manufacturers has

announced that the Columbia Motor Car Co. and Mr. Selden

are preparing to apply for a writ of certiorari with a view of

having the case go to the United States Supreme Court for

final decision.
* * «

TABLE OF LA POINTE STANDARD ROUND-
CORNERED SQUARE HOLES

The accompanying table gives dimensions for what are

called "standard round-cornered square holes," the standard

given having been established by the I.apointe Machine Tool

Co., Hudson, JIass. These holes are used for shafts of the

TABLE OF LA FOINTE MACHINE TOOL
CO.S STANDARD BOUND-COR-

NERED SQUARE HOLES
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square form, especially where sliding gears or other parts of

similar nature are placed on the shafts, thus eliminating the

use of keys. The reason why square shafts are not adopted to

a greater extent than is at present the case, is to be found in

the difficulty of producing square holes. The automobile busi-

ness, however, has made the use of square shafts imperative,

and holes irade to the standard dimensions given in the table

can be produced by the broaching machine and tools made

by the Lapointe Machine Tool Co.

* * *

At the annual meeting of the stockholders of the New-

York, New Haven & Hartford R. R. Co., last fall, it was de-

cided to inaugurate a pension system for old employes.
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AN EFFICIENT CIRCULAR DRILL JIG

It is sometimes necessary to drill a number of holes in

a circle at a certain distance from the center, and a jig which
will be found very convenient for this class of work is shown
in detail in the accompanying illustrations. It is not always

an easy matter to set a drill concentric with a bushing when
the jig is of large size and the drill small in diameter, as it

is easy for the drill to be bent out of the perpendicular

.^Plg.6 KEY. M.S.
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Figs. 1 to 9. Details and Assembly Views of Circular Drill Jig

by the jig bushing, which condition, if slight, would not be no-

ticed by the operator. Having had considerable work of this

nature to do, the writer designed the jig shown herewith,

which proved to be very satisfactory. This jig was orig-

inally used for drilling spanner holes in tight and loose col-

lars. The assembled jig shown in Fig. 4 consists of very

few parts. Fig. 1 is the baseplate, the bottom of which is

recessed to give a good bearing on the table, so that the

tightening of the bolts which clamp the jig to the table will

not cause the plates to spring, which would bind the swivel.

Fig. 2 is the swiveling part. This is turned to fit the base-

plate and to insure its being true, the

clamping stud. Pig. 9, must be first fastened

into the swivel and both turned together.

Ths slots e in the baseplate and e' in the

swivel-plate are tor the purpose of holding

the two parts together with the key, shown

in Fig. 6, when removing or putting the

work in the jig, as the key keeps the jig

from rotating when loosening the nut. The

recess o in the swivel-plate is to facilitate

the easy dismantling of the swivel plate

from the baseplate. The two headless

screws. Fig. 8, are used for holding the

sw'ivel-plate in the baseplate, fitting in the

recess a.

Fig. 3 is a templet made of tool steel and

hardened which Is used for centering both

the tight and the loose collars in the jig.

The collar shown at Fig. 5 is the loose

collar and it can be seen how the boss on this templet is lo-

cated in the hole so that the two 9/lC)-inch holes are spaced

the correct distance from the center.

Fig. 4 shows the drill jig assembled ready for use. After the

drill is set for the first hole all the movable parts of the

drilling machine are tightened, and after this it is not neces-

sary to loosen them until all of the holes are drilled. All

that is necessary to drill the holes is to swing the swivel-plate
B into the desired position when, if necessary, it can be locked
with the small headless screws shown. This is a decided ad-
vantage in several respects over the ordinary drill jigs, and
not only can holes be drilled more rapidly, but they can be
drilled more accurately as well.

With the ordinary jig or templet the movable parts of the
drill press must be left loose, and owing to this it is a diffi-

cult proposition to drill holes which will have the same center

distances on both sides of the work. This
means that to bring the holes back to their

true relation they must either be filed or
reamed, which is not a very practical w-ay

of doing such work. For the class of work
just mentioned, the circular drill jig shown,
overcomes these defects and can be used for

a considerable range of work having two or
more holes drilled in a circle.

The chief advantage of this jig is that the

drill press table can be kept tight during the
whole job, it only being necessary to move
the swlveling-piate around to bring the jig

into position for each hole.

Fig. T shows a templet which is applied
to this type of jig for drilling pipe flanges.

The templet shown here is for drilling 2- and
214-inch flanges, one bushing being used for

both sides. A templet of this kind could
also be used to advantage for drilling bon-
nets, cylinder covers and small cylinders of

varous sizes by using interchangeable bush-
ings to fit over the stud.

By graduating the baseplate of this drill

jig into 360 degrees, templets and jigs can
be drilled, and their holes will be equally

and accurately spaced. John W. Bisandle
Jackson, Tenn.

3

MtUjif.niH.y.Y.

A SMALL BENCH SURFACE GRINDER
The accompanying illustration shows a small bench surface

grinder of improved design, which will be found very useful

in tool-rooms where small work is to be ground. It is par-

ticularly adapted for typewriter, adding machine and cash
register work, for grinding the small interchangeable parts

composed in their make up. Although this grinder is limited

Macfiine'ry.y^Y-

Small Bench Sur.''ace Grinder equipped with BaU Bearings

to small work, it has a wide field of usefulness in the aver-

age tool-room.

The design of the spindle is out of the ordinary; and it is

well supported and equipped with ".\'ew-Departure" bearings.
The writer does not know of any grinder on the market in
which the bearings shown in this design are incorporated.
The forward bearing a is a double-row bearing, and takes the



480 MACHINERY February, 1911

end thrust as well as the radial thrust of the wheel, while

the bearing b is a single-row bearing and takes the radial

thrust of the pulley. TTie forward bearing has very little

clearance between the outside of the bearing and the bore in

the head, only O.OOOS inch being allowed. The rear bearing b

is forced into the main casting or pillar A.

The knee B has two slides—a cross-slide C and a longitudi-

nal or top-slide D. The knee is raised by the handwheel H
fastened to the shaft F, the latter having a pinion attached to

it which works in a steel rack screwed to the column A. The

cross-slide is operated by the knurled knob / fastened to the

screw J. The top-slide is operated by the handwheel H,

through pinion G, held on shaft T. The pinion O works in

the rack V attached to the top-slide.

The spindle R is made of a good grade of tool steel and is

hardened and ground throughout. The bore in the bearing

is made 0.002 inch larger than the spindle. A steel sleeve IN

is forced on the spindle between the two bearings. The bear-

ing a is put in place and securely held by the bronze lock-nut

M. the shoulder of the spindle pressing up against the bearing.

The lock-nut M also acts as a dust cap to keep the emery

from cutting Into the bearings.

This grinder is driven by the pulley E which is 3i/^-inch

diameter by li4-inch face, held to the spindle by a Woodruff

key not shown and the headless set screw V. P is a locking-

wire that goes three-quarters of the way around the lock-nut

0, and thence into a keyway which is cut in the spindle. L
is the dust cap for the other end of the head, and the recesses

c are filled with packing. This not only keeps the dust out,

but also keeps the oil inside the bead. The oil is fed into

the head from an oil cup (not shown) through a brass tube

screwed into the hole d, thus keeping the spindle well lubri-

cated at all times. S is an adapter or arbor screwed into the

end of the spindle for holding the grinding wheels. For ex-

ternal work a 3-inch wheel can be used, and for internal work

a smaller wheel can be used by making a smaller arbor.

Bristol, Conn. Walter J. Oldeoyd

CUTTING A MULTIPLE-PITCH WORM
In the department "Letters on Practical Subjects" of the

November number of M.vchineky, a short article appeared un-

der the heading "Cutting a Multiple-pitch Worm." The rule

given in this article has its limitations, however, and cannot

be universally applied. A better rule, and one that will work

in all instances where it is possible to "catch" the proper

thread by moving the carriage back a whole number of inches,

is as follows: Multiply the pitch of the thread by a whole

number which is either 1 more or 1 less than a multiple of

the number of starting points of the worm and screw; and

which, when multiplied by the pitch, gives a whole number

for the product. It should be understood that by "pitch" is

meant the distance from the center of one thread to the center

of the next. The pitch must not be confused with the lead,

which is the advance in one turn of the worm or screw.

As an example, apply this rule to the worm mentioned in

the artic:e in the November number. Here the lead was 2%
inches and the worm triple-threaded; the pitch then is 2% -4-

3 = % inch. We now multiply % by trial whole numbers

which are not multiples of 3, until we obtain a product ex-

pressed as a whole number. We find that the first number by

which we can multiply, and which complies with the conditions

imposed, is 8. Thus % x 8 = 7, which indicates that if the

lathe is stopped at the end of the cut and the carriage moved

back 7 inches, we will enter the thread at its second starting

point. If the piece of work is longer than 7 inches, we can

move the carriage back 14 inches, 21 inches, 28 inches, etc., as

required.

In some cases it is not possible to find a number by which

to multiply the pitch which complies with the conditions and

gives a whole number for the product. In such a case the

cutting of a multiple thread by moving the carriage back a

whole number of inches is impossible. Such a case, for ex-

ample, is that of a triple thread with 1%-inch lead; the pitch

of this thread is 5/12 inch. We find that 5/12 cannot be mul-

tiplied by any number not a multiple of 3, that will produce a

whole number. O. G.

GRIP CHUCK FOR A PRATT & WHITNEY
HAND MILLER

We had a Pratt & Whitney hand miller and insufficient work
to keep it going all the time, and we also were hard pressed
for small capstan lathe work. One of the jobs wanted was a
large quantity of key-pins A, shown in Fig. 1. These pins
were driven under the shoulders of the studs to keep them
from turning while screwing the nut on. One end of the key-

pin had to be rounded, and a tool was used which rounded the

end while cutting them off. To utilize the Pratt & 'RTiitney

hand miller for cutting off these pins a grip chuck, as shown
in Fig. 2, v,as made. This consists mainly of a body C,

sleeve A, cap B, and small spring chuck E, these parts being
operated by the handle F.

The body C screws onto the nose of the spindle and is bored

out tapering to receive the spring collet E, which has three

Fig 1. Vie^rs shopping the Key-pin and its Use

tapered slots cut in it, so that the toggles D can be operated

easily in them. A seat for the top of the toggles is made by
beveling the edges of the sliding collar A and cap B as shown.
Tbe gun-metal pads a, shown fastened to the handle F, operate

in the groove 6 cut in the sliding sleeve A. The outer end
of this handle is attached to a bracket fastened to the ma-
chine (not shown) so that by pulling the gripping part of the

handle the sleeve A is forced back and forth on the body C.

It can therefore be seen that by sliding this sleeve back and
forth, the toggles D are changed from an angular to a per-

pendicular position, and that when in a perpendicular position

the chuck is closed.

A threaded washer G is provided to stop the movement of

this sliding sleeve A. so that the toggles will be forced a slight

amount past their perpendicular position. If this stop were

"Hj

SECTION CN X-Y jm ^.<^ <^M)

Fig. 2- Details of the Grip Chuck used on the Pratt & W'hitnej-
Hand Miller

not provided, it can easily be seen that the toggles would pass

over the center to an angular position on the opposite side,

when the chuck would again open. The cap B, while acting

as a seat for the toggles, is also used for changing the diam-

eter of the chuck. This is accomplished by screwing it up on

the sliding sleeve A, thus forcing the toggles D downward and

decreasing the diameter of the chuck.

This chuck answered the purpose very well and after a little

practice a boy was able to cut off key-pins in one-third the

time that was required to cut them in the capstan lathe. The

parting tool for cutting off the key-pins was held in the milling

machine vise, as was also the stop for gaging the length of the

key-pins. G. H. Gibbs

Leicester, England.

A REVOLVING TURRET DRILL-HOLDER
The accompanying illustrations Figs. 1 and 2 show a four-

hole turret drill-holder, which was used in a turret lathe for

drilling the four holes A, and reaming the hole B in the cast-

ing shown to the left of the illustration Fig. 1. This cast-
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ing was made from brass and was finished complete in the

turret lathe. It was held in the chuck by the arms C. The
half-hole D cast in It, acted as a driver on the dog F, for the

drill-holder.

In operation, the shank E of the holder, Fig, 1, is held in

the turret, and after the other machining on the casting has
been done the spindle is stopped, the dog, or driver, F located

in the half-hole D in the casting, and the spindle run back-

wards. The turret Is then advanced, when the reamer G
reams the hole B, and on further movement of the turret, the

reamer shank G, is forced back into the holder against the

tension of a spiral spring. The stripper plate, or rather the

bushing carrier, H. then comes up against the face of the cast-

ing, and is forced back allowing the drills / to project, thus

drilling the four holes A simultaneously. The bushing car-

rier H is forced outward by three spring-pins J and the dog

F. The drill-holders K can be seen projecting from the top

of the holder in the illustration.

A clearer idea can be obtained of the working mechanism
of this tool by referring to Fig. 2. All the parts mentioned

in Figs. 1 and 2 bear the same reference letters. The cross-

sectional view shows this tool clearly, giving a good idea of

its complicated mechanism. The reamer G. which reams the

hole B in the casting, is screwed to the shank G, which is

Pig. 1. Four-hole Turret Drill-holder and VTork on which it was used

forced outward by the spiral spring G,. G, also has a key G,

inserted in it, which prevents it from turning in the body E.

The stripper-plate H. or the guide for the drills / is cut out to

fit around the dog F, and is also made a sliding fit on the

body of the holder E. Connected to the body of the holder E
by a key, is a spur gear L. This spur gear drives the four

drill-holders, or spindles. A' which have teeth cut in their peri-

pheries meshing with the large gear. The drills / are screwed

in the spindles K, and have a left-hand thread cut on them.

The outer casing or body M of this holder is counterbored

from the rear, and a cap X is screwed onto it as shown. The
gears L and K work in this counterbored space. Sleeves are

provided for the spring-pins ./ and dog E. so that springs may
be inserted behind them, to force them out. Eight pins

are driven half into the hub of the knurled casing or body Jf,

and halt in the stripper H. to prevent the stripper H from ro-

tating independent of the revolving parts of the holder. A
nut P holds the stripper H to the body E, but allows it to turn

with the revolving parts.

This holder is provided with ball bearings as shown, which

are held in the retainer Pj. Two hardened steel washers Q
are also provided. If left-hand drills had been used, it would

not have been necessary to reverse the spindle of the machine.

However, the man who paid the bill was so disgusted at the

cost of such a complicated device, considering the simple work

which it had to perform, that he dispensed with its services,

and the writer arrived just in time to reclaim it from the
scrap-heap.

Considering the simple drilling to be done, for which this
tool was designed, it seems to be a very extravagant piece
of work, as with a simple jig and a four-dollar-a-week boy to
operate it, these castings could be finished at a smaller cost
than would be possible by using this complicated device. The
writer cannot imagine why the outer body M was knurled, un-

End and Sectional Views of the Four-hole Turret Drill-holder,
showing its Construction

less it was to make the customer think that he was getting
something good for his money.

In conclusion the writer would state that he has found by
long practical experience that the best way to manufacture
is the simplest way no matter how much accuracy is required.

This principle also applies to parts which are made by the use
of dies in power or foot presses. Some manufacturers make
a sub-press die for some insignificant piece, which could be
made in an ordinary open die at perhaps one-tenth of the cost,

considering the output. Charles We.slow
Buffalo, X. Y.

SPACING THE CUTTING EDGES OF
REAMERS

In the November number of 1I.\chixery appeared an article

by "H. M.," on spacing the cutting edges of reamers to pre-

vent them from chattering, in which he suggests that reamers
with 5, 7, 9 and 11 teeth give the best results, but he does
not offer any reason why this should be the case. Without
taking up the cause of reamers chattering, let us consider the

effect of chattering in use. When a reamer with cutting

edges spaced the same distance apart chatters, it forms "hills

and valleys" the same distance apart. It can therefore easily

be seen that the cutting edges, being the same distance apart
as these "hills and valleys," will follow in the same chatter

marks. Now on the other hand, if the reamer has an odd
number of teeth, or an even number of teeth unevenly spaced,

there is less chance that it will chatter. In the latter case

Fig. 1. Gage used in Measuring
Reamers having Five Cutting
Edges

Fig. 2. Method of Deriving Con-
stant for Finding the Diameter of
the Reamer

this is especially true because each tooth will only come in

line with the previous mark when the reamer is in one po-

sition.

The best use which the writer has found for the reamers
with odd number of teeth, is in reaming a split bos or a hole

which has grooves running its entire length. Reamers having

five cutting edges have been used satisfactorily for this work.

In regard to the measuring of reamers having an odd num-
ber of cutting edges, the easiest and cheapest way to measure
them, is to use a segment of a ring which has been bored

out to the finished size of the reamer, and then measure from
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the outside of the segment over the opposite teeth; deducting

the thickness of the segment, will, of course, give the size of

the reamer. It more than one size of reamer is to be "made.

a V-gage. shown in Fig. 1, can be made which will facilitate

the measuring of reamers having an odd number of flutes. In

using this gage for reamers having five flutes, the size of

the reamer equals the micrometer reading divided by 1.118.

The method of obtaining this rule is as follows: Assume
that the radius of a circle is 1 inch. Then for a reamer

having five flutes, as shown in Fig 2, the distance D-B equals

the radius, or the distance D-C, divided by the sine of 54

1

degrees, or =1.236. Then the distance E-B, or the
0.S0902

micrometer readings 1+ 1.236 ^ 2.236. Now for a circle

2.236

1 inch in diameter, the distance E-B=z = 1.118, which Is

2

the constant required.

Other gages could be made for reamers having an odd num-

ber of flutes, and the same method used for finding the con-

stant, which would simplify the problem of obtaining the

diameter. W. S. P.

CAM MILLING FIXTURE
The accompanying line drawings show the main parts of a

motor cycle engine cam milling fixture. The cam to be ma-

chined is shown at the bottom of Fig. 2, and is a combination

drop-forged gear and cam.

A base A and stand B, Fig. 1, are bolted to the milling ma-

chine table which remains stationary throughout the opera-

tions. On the base A there is a sliding housing C through

which pass an arbor D and a shaft E. In this housing there

is a gear F meshing with a corresponding pinion O on the

lower shaft E with a ratio of two to one. Pinned to the large

gear F is a master cam H on the arbor. On each end of

this arbor D there are reduced sections over which the work
(which is shown in broken lines and also in Fig. 2), is

slipped and secured in place by tightening up the end nuts.

On this arbor there are also steel templets / in alignment with

tne master cam so that the rough cam and gear when placed

chined. The cam blanks are fed up against the cutters by
revolving shaft E through wheel u, two revolutions of this

being necessary for a complete revolution of the cam blank.

It will be noticed that the cutters and master roller must
of necessity be of the same diameter. Another point to be

ilachinertj.S.Y,

Fig 2. Details of the Cam to be miUed. and Arraugeraent of Cutters
and Master RoUer

noted is the fact that nothing is required to hold the cam
blank in position against the templet / other than the friction

between these two; this has proved to be quite sufficient from
long service. v.

ALTERATION OF PATTERNS
The article in the December issue of .\I.\i iii.nery by C. S.

Bourne in regard to "Alteration of Patterns" is a step in the

right direction. In many shops where a change is made
during the erection of a machine, no record is made, and this

leads to trouble in later machines. Sometimes the foreman
will tell the patternmaker to make a certain change to a pat-

tern, but the drawing-room is not notified. When at some

yiachincrij.S. V.

F(g- 1. Cam Milling Fixture ready for Operation, with the Master Roller in contact with the Master Cam

on the arbcr may be readily trued up, adjusting so that the

same amount of stock may be removed on all sides.

On the back of the housing C are ribs to which the link J

Is attached, the other end of the link being attached to the

lower arm of a bell-crank K. this latter being pivoted on the

stationary stand C, before mentioned. The outstanding arm
of the bell-crank is notched to receive a weight. This weight,

acting through the bell-crank tends to keep the housing C to

its extreme left position.

The milling machine arbor L has on it two milling cutters

M and a master roller A' placed opposite, respectively, to the

rough cam blanks and the master cam. This miliing arbor

with its master roller and cutters is shown more in detail in

Fig. 2. The previously mentioned weight on the end of the

bell-crank keeps the master cam up against the master roller,

thereoy giving the correct contour to the cams being ma-

future time the part is needed for repairs, the pattern is not

like the drawing and the question is raised as to which is

correct.

In one shop where the writer was employed, all changes

were reported to the drawing-room and. If important, were

made on the tracings and blueprints at once. If not im-

portant, or on a large piece, a record only was made on a

card, for future reference. In case an order came in for a

duplicate machine, the order first went to the drawing-room,

and the card of that particular machine at once gave all par-

ticulars regarding changes.

This system worked satisfactorily to all concerned, as it

tended to keep the record correct and relieved the shop of the

responsibility. This was soon appreciated as it saved many
a "call-down' for not sending a repair part the same as that

shipped with the machine. Benj. Woktii
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MOUNTING BLUEPRINTS
The same trouble as that referred to by J. B. & Co., in the

How and Why department of Maiiiixery for December, has

been experienced by the writer in mounting blueprints. Good

results, however, have been obtained by using tin, galvanized

iron or strawboard sheets. These sheets should be about one

inch larger each way than the print, thus allowing a margin
of half an inch. After applying common library paste to the

tin or sheet, making certain that the paste is not lumpy, lay

the blueprint in water and hang up to partially dry. WHien

about as dry as a sponge that has had the water squeezed out

of it, lay it on the metal and carefully smooth out the wrinkles

by hand and then set aside to dry. The print will shrink

slightly In drying, and will therefore be very smooth. Fi-

nally give one coat of white shellac, and in a few minutes it

Is ready for use.

This method of mounting was accidentally discovered one

day when the writer did not have the time to thoroughly dry

the blueprint before mounting. Previously considerable trou-

ble had been experienced through wrinkled prints, but this

method has entirely overcome that difficulty. E. H. R.

In the December number of Machixery, J. B. & Co. ask a

question regarding the mounting of blueprints for shop use.

Common strawboard is a good and cheap material for mount-

ing prints. For prints 14 x 20 incnes or smaller, use No. 20

(20 sheets 26 x 38 inches to the bundle), which is a scant Vs

inch thick. Trim the print % inch larger all around than

the cardboard, notch the corners of the print, and fold over

and paste the V-> inch edges on the back of the card. Use stiff

library paste rubbed onto the edges of the card with a flat

stick or with the finger, and work the print down tight to

the card with a putty knife having a smooth rounded edge.

The stiff paste sets quickly, and holds the edges of the print,

and there is no moisture to stretch the face of the print out

of shape. This leaves the print held to the cardboard by the

back edges only, the face or printed side simply lying ciose

to the card. Prints so mounted answer all requirements for

shop use. They are easy to mount, light to handle, stack

nicely in racks, and look neat. When they get dirty or torn,

run a knife under the face side, cut the print off, and paste

on a new one. Do not shellac prints; they are not worth it.

Do not make changes on prints unless for a hurry job, when
there is not time to change the tracing and make a new- print.

Niles, Cal. F. A. Dew

In the December number of JIaciiixery, J. B. & Co. ask for

a simple and efficient method of mounting blueprints. In re-

ply to this the writer would say that he has found nothing

more satisfactory for backing, than strawboard, or better

still, pressboard which has a harder and smoother surface, to

which the blueprint will more readily cling. This has a de-

cided advantage over a metal backing where the prints are

kept flat, one lying on top of the other, as there are no sharp

corners or edges to mar the surface of the prints, when one

is being withdrawn from the pile. Both sides of the press-

board may be used for mounting.

Another very convenient and successful method is to mount

prints on ten- or twelve-ounce ducking. This is accomplished

by first preparing the ducking by giving it a coat of glue siz-

ing, such as is ordinarily used by paper hangers, and then al-

lowing it to dry. The print is then mounted on this ducking,

by using a good flour paste, or still better, prepared library

cream paste. After the paste has been thoroughly dried the

surface of the print may then be coated with white shellac.

This has one advantage over pressboard, in that it will either

lie flat or may be rolled without injury, for carrying or storing.

Changes on a shellaced blueprint may readily be made by

rubbing the portions to be changed with a fine sandpaper, thus

making a dull spot, which will readily take drafting ink. After

the changes have been made, the print can again be coated

with shellac.

A simpler and quicker method than that given above, is to

make the prints directly on heavy blueprint cloth, which may
be obtained from any manufacturers of blueprint paper.

Prints made on this, after receiving two or three coats of shel-

lac are quite stiff and serve very nicely as shop prints, es-

pecially where a board is provided to which they may be hung
for display. P. F. Lueth

Everett, Wash.

MACHINING SPUR GEAR BLANKS
The plan followed by the Acme Machine Tool Co., Cincin-

nati, in turning change gear blanks, is to first bore and face

one side of the blank in a screw machine, after w-hich the

blanks are held on the expanding stub mandrel shown in

Fig. 1. View showlncr the Stub Mandrel used in holdin
Blanks for the Second Operation

Fig. 1. When held on this stub mandrel, a roughing and

finish cut is taken from the other side with the two turning

tools on the cross-slide shown in Fig. 2. The periphery of

Pig. 2. View showing the Tools used in Finishing the Gear Blanks

the blanks is also roughed and finished in this operation

to the exact diameter by the two turret tools, A and B. For

turning the periphery it is only necessary to draw the cross-

slide tools back a little further than the cutting position In

order to let the turret tools pass. E. V.

THE CARE OF OIL DRIP CUPS
A correspondent in the January number of M.^ciiixerv calls

attention to the fact that oil drip cups work loose, due to

vibration, and offers a suggestion for holding the drip cups

in place so as to prevent the cup from falling to the floor.

The best method in the writer's mind is to have the thread

on the bolt of the hanger a tight fit in the tapped hole in the

hub of the drip cup, and then to screw the cup up "good and

tight," and let it stay there. When the drip cup requires to

be emptied, a large-sized hand-pump is used. One pull of the

plunger empties the cup, and one push empties the contents

of the pump into a pail. By this method all chances of getting

a free oil bath, or of the cup dropping, are eliminated. It may

not be amiss to say that the best time for emptying drip cups

is during the noon hour, or at some other time when the work

is discontinued, so that the man do'ng this work will not get

in the way of the machine operators, and time will not be

wasted by stopping the machine in order to facilitate the task.

Waterbury Mass. Charles Doescher
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BORING-DIMENSIONS FOR LARGE
THREADED HOLES

If a machinist lias a piece to bore and thread, he often has

difficulty in obtaining the allowance to leave for the threads,

in boring the hole. To get accurate results, he would, of

course, have to consult a table, which may not be within con-

venient reach, in which case he may have to refer the matter
to the drafting-room.

In a certain shop the writer noticed that one particular man
was often applied to for information of this kind. He would
quickly give the correct amount to allow for the thread, with-

out hesitation and without consulting any tables or hand-
books. It did not seem clear what method he used, but, in

fact, his method was so simple that it is,'a wonder that it is

not more generally ' applied. He carried in his head the

amount that would have to be allowed for a thread of 1-

inch pitch, and he divided this figure by the number of

threads per inch in each particular case. In a case, for ex-

ample, where 10 threads per inch, 4-inch diameter, were to

1.299
be cut, the amount to be allowed would be = 0.130 inch,

10

and the hole would be bored to 4 — 0.130 = 3.870 inches diam-
eter. The advantage of the method is that only one figure

need be carried in the head. It is easily remembered, and
there is no need to look up tables which are generally, out
of the way when required. The constant 1.299 used above is

the double depth, in inches, of a United States standard thread
of 1 pitch. In fact, the man who was using this method
had not the slightest idea of what the figure 1.299 represented,
but he knew that by dividing it by the number of threads per
Inch, he obtained the required result. The constants for the
other standard forms of thread are as follows:

Whitworth 1.2806
Sharp V 1.732
French and International standard 1.299
Acme 1.000

With the French standard the constant is multiplied by the
pitch in millimeters and the result obtained will then be ex-
pressed in millimeters. If required in the English measure,
divide the result obtained by 25.4.

Coventry, England T. Bakton

A DIFFICULT TAPER-TURNING JOB
The writer at one time had occasion to turn up two cast-

iron cones for a variable-speed friction drive, and not having
a lathe with a taper-turning attachment, nor being able to

set the tailstock over far enough to obtain the desired taper,

he adopted the following scheme.

A drill chuck. A, was inserted, as shown, in the tailstock

spindle of the lathe, and clamped in the chuck was a bar bent

at right angles and forged round on the shank, so that it could

Method of Turning Tapered Cones for Variable-speed Friction Drive

be held securely. A cone pointed screw, C, was screwed into

the projecting leg and was checked by a nut, D. The point of

this screw was casehardened and was set off from the center

of the lathe a distance sufficient to give the desired taper.

To prevent the bar B from turning in the chuck a block,

not shown in the illustration, was placed under it and on top

of the ways of the lathe, and a C-clamp used to hold the bar

B down on this block.

Dallas, Texas. Sidxey Hictherington

TIME-SAVING METHOD FOR DUPLICAT-
ING WORK

At the present time there is a tendency in manufacturing to

standardize drawings. The illustration shows a drawing of a

center for turning crankshafts of large sizes. The design is

not a new one, as I have seen it in several different factories,

but it illustrates a convenient time-saving method for dupli-

cating work of this or various kinds. It saves a great deal

// 'I
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Machtnery,y. Y.

A Convenient Time-saving Form of Drawing for Duplicating Work

of time where many drawings of articles of practically the

same design are needed, but with different dimensions. This

idea involves only the time for making one drawing and trac-

ing, and several blueprints may be printed from it, and the

required dimensions inked in, in the blank spaces shown.

Blank spaces at the lower right-hand corner should also be

provided for a change of title. Jio and Tool Dksig.ner

CARE OF LATHE CHUCKS
In the December number of Machixerv John Homewood

draws attention to the fact that three-jawed universal chucks

are abused and sprung out of true, by putting a pipe on the

chuck wrench, when tightening the jaws on the work.

Inasmuch as there are other abuses that this handy and

useful tool is often put to, it seems that mention of them

should be made through the columns of Maciiixehy, together

with a few suggestions regarding the elimination of the

troubles. While lathe chuck abuses are usually due to care-

lessness on the one hand, they are more often the direct re-

sult of employing cheap and inexperienced help.

The most common abuse to which a lathe chuck is put, is

that of screwing it up against the shoulder of the lathe spin-

dle w'ith a bang, and then because it won't come off readily, a

long bar of steel or iron is placed between the jaws to loosen

it, thereby springing the jaws and injuring the scroll. All

chucks should be screwed lightly up against the lathe spindle.

In order to remove thein without springing the jaws, a hole

should be drilled in the neck of the chuck faceplate, so that

the chuck can be loosened by a spanner wrench.

Forcing the chuck on the spindle regardless of chips or

grit that may be in the threads, is another abuse that does not

tend toward the welfare of the chuck or lathe spindle. Chuck-

ing rough bar stock that is considerably out of round, forg-

ings, castings, etc., in a four-jawed universal chuck is an-

other common abuse that should not be tolerated, for the rea-

son that the jaws and scroll are either sprung or bruised. Us-

ing a piece of sheet steel or brass under one or two jaws, in

order to make an eccentric pin or punch from a piece of stub

wire, is still another abuse that does harm to the chuck.

Cutting off work with a parting tool that is set under the cen-

ter, often causes the work to spring up and ride on the tool,

when it is almost cut off, particularly when the spindle is a

trifle loose. This al^o causes the chuck to spring out of true.

Lathe chucks should be taken apart when necessary and thor-

oughly cleaned and oiled, in order to prolong their life.

Waterbury, Conn. Charles Doescheb
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SHOP KINKS
PRACTICAL IDEAS FOR THE SHOP AND DRAFTING-ROOM
Contributions of kinks, devices and methods of doing work are solicited for

this column. Write on one side of the paper only and
send sketches when necessary.

A HANDLE FOR SMALL FILES

The accompanying Illustration shows a very convenient han-

dle for use on small files. It is made from two pieces of stiff

leather, % or 3/16 inch thick, which are held together by small

brass nails or screws. The corners of the handle are rounded
off, making it convenient to hold in the hand. The tail of the

file is slipped in between the two pieces of leather, thus hold-

ing it effectively.

East Syracuse, X. Y. C. W. Shelly

PROTECTING TRACINGS AND DRAWINGS
A very convenient means of protecting a drawing or tracing

from being soiled by constant leaning on it is shown in the

accompanying illustration.

It is in every way superior to using various pieces of paper,

as is usually done. As shown, this device consists simply of

an ordinary spring-roller curtain fastened underneath the

CLOTH PROTECTOR .,

JTachhiery, .V, y.

drawingboard, in such a manner as to permit the tracing

to hang over it when occasion demands. The curtain material

can be of curtain linen, paper or tracing cloth; the latter Is

preferable, however, owing to its transparency, and also to

the. fact that it can be easily cleaned when soiled.

WlXAM.iC

PREVENTING DEAD CENTERS FROM BURNING
The accompanying illustration shows a method of prevent-

ing dead centers from burning when turning fast revolving

stock or where excessive pressure is applied, as, for instance,

in taking a heavy cut on large stock. The center shown has a

groove ^8 inch wide by % inch deep cut to the extreme point

and the sharp corner filed off, so that it will not ream out the

center in the work. It is obvious that as the work revolves

Machiner•!/. y.U
the turning tool has a tendency to raise it so that it pulls up

against the bottom, of the center, thus preventing the dead

center from reaming the center in the work. For small work

it is sometimes advisable to reduce the depth and width of

the slot, depending on the diameter of the work. A good lubri-

cant is prepared by mixing together, in equal proportions.

beef tallow and graphite. This should be well mixed, and if

applied in the groove of the dead center will prevent it from

burning. L,. J. Getz

Salem, Ohio.

A CHALK PAD FOR DRAFTSMEN
As I found it inconvenient to use a chalk can and rag for

chalking tracings, I made a little device which is neat in ap-

pearance, and inexpensive for any draftsman to make. It con-

sists of a wooden block shaped as shown in the accompanying

illustration to hold a chalk can, and has a piece of cloth glued

.VuL7ti',ier(/..V. 1

.

to it, similar to that used on pool and billiard tables. This

makes a very convenient chalking device.

Toledo, Ohio. George J. Net

A TOOL FOR PACING CAST GEARS
More or less trouble is experienced in facing off the sides

of cast gears with ordinary turning tools, because of the chat-

ter as the tool jumps from one tooth to the next. The tool

shown in the accompanying illustration, however, was de-

signed especially to overcome this tendency, and has been
'

found to give satisfaction.

The tool consists of two parts, a piece of broken file about

3 inches long and a wrought-iron or steel holder made to fit

Jf SET-SCREW

I

I MMhii'enj.X.r.

in the regular toolpost of the lathe. The holder is made in

such a way as to hold the piece of file vertically against the

side of the gear as it revolves on the lathe centers, thus

grinding or filing oft" to the proper finish. The broad bearing

surface presented to the work effectually prevents all jumping

and chattering. C. A. Allen

Linwood, Mass.
* * *

By using tantalum lamps tor car lighting the Chicago Rail-

way Co., it is stated, finds that it can save about $1S a year

per car. A thousand cars have been equipped with these

lamps already, and when all the cars of the company are

equipped this way, a saving of $35,000 a year will be accom-

plished.
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HOW AND WHY
A DEPARTMENT INTENDED TO CONTAIN CORRECT AN-

SWERS TO PRACTICAL QUESTIONS OF
GENERAL INTEREST

Give details and name and address Tbe latter are for our o^^Ti convenience
and win not be published.

UNUSUAL FORMS OF GEARING
J. W. Jr.—\\liat is the practical value to the engineer of the

logarithmic sector gear; the lobed wheels formed from logar-
ithmic spirals and ellipses; and the skew gear formed by roll-

ing hyperboloids of revolution? Where are these gears used
and how are they manufactured?

A.—The question is submitted to the readers.

TINNING CAST-IRON CROSSHEAD SLIPPERS
M. H. W.—^Can any of the readers give a good method of

tinning oast-iron crosshead slippers, so that the babbitt will
hold while being planed? I do not mean a slow process by
which a man spends considerable time on one, over a small
fire; but some quick method of tinning a number at once. A
good proportion of these slippers are old ones in the repair
shop for rebabbiting, and are greasy.

RESTORING OVER-EXPOSED BLUEPRINTS
Draftsman.—How can over-exposed blueprints be saved? I

understand that by the use of certain chemicals a blueprint,
totally spoiled by being over-exposed, can be restored.

A.—An over-exposed blueprint can be restored to an ac-

ceptable tone by a bath consisting of a teaspoonful of crystals

of potassium bichromate in one-half gallon of water. The
blueprint is first washed in the usual manner, and then im-

mersed for half a minute—or less—in the bichromate solution.

After having been treated, it is washed in clear water and
hung up to dry.

DRAWING A COLD-ROLLED STEEL SHELL
C. H. R.— I would like to ask the readers of Maciii.nf.kv

how they would draw up a steel shell like the sketch; how
many operations would be required; what are the sizes of the

steel Shell to be drawn

dies and how should the work proceed? The writer has esti-

mated that twelve operations would be required. These in-

clude turning at right angles and the trimming of the flange
after drawing. Of course the walls of the 214 inch diameter
part will be dravvn slightly thinner than % inch, but this is

permissible.

FLAT-HEAD CAP AND MACHINE SCREWS
C. A.—Is there any accepted standard for the included an-

gle of the heads of fiat head cap screws? What is the differ-

ence, if any, between a flat head machine screw and a flat

head cap screw?

A.—As regards general appearance, there is no difference

between the flat head machine screw and the flat head cap

screw. Tiey both have the appearance indicated in the accom-

panying engraving. There is, however, a distinction made
between these two classes of screws in the screw manufactur-

ing field. The cap screws are made in sizes varying by 1/16

inch, up to 1 or I14 inch diameter, while the flat head ma-

chine screws are made to the regular standard machine screw

dimensions. The American Society of Mechanical Engineers

has recommended an included angle of 82 degrees for the

head of flat head machine screws. For flat head cap screws.
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General Appearance of Flat-head Cap. and Machine Screws

no standard has ever been oflftcially recommended or recog-

nized, but 70 degrees included angle has been assumed by

many manufacturers as being a standard established by usage.

A great deal of confusion, however, seems to exist in regard

to the angle for both cap and machine screws. In order to

place on record the present conditions In this respect, infor-

mation has been gathered from a number of screw manufac-

turers; it will be seen that there is as yet no thoroughly ac-

cepted standard either as regards machine or cap screws.

The Atlas Bolt & Screw Co., Cleveland, Ohio, states that
there is little call for flat head cap screws or machine screws
made with the 82-degree (the A. S. M. E. standard) angle.

The standard used by this company is about 8-4 degrees in-

cluded angle for both cap screws and machine screws.

The Chicago \ut Co., Chicago. III., in making machine
screws, has adhered to the 82-degree angle recommended by
the A. S. M. E. ever since the society's report was issued.

The Cleveland Automatic Machine Co., Cleveland. Ohio,
states that in filling orders for tools for cap screws and ma-
chine screws it has been found that the ange called for is

usually the 82-degree or the A. S. M. E. standard angle.

The Columbia Screw Co., Pullman, 111., has made screws
with the S2-degree included angle for the last twenty years,

and does not make use of any other angle.

TTie Critchley Machine Screw Co.. Worcester, Mass.. makes
the included angle of flat head cap screws about 80 degrees.

The Hartford Machine Screw Co., Hartford, Conn., makes
the included angle of flat head cap screws 70 degrees, and con-

siders this to be the standard angle.

The National-Acme Mfg. Co., Cleveland, Ohio, has for some
time past made all regular flat head cap screws with an 82-

degree included angle.

The National Sewing Machine Co., Belvidere, 111., has always
used a 76-degree included angle for flat head cap scre.vs. This
company has had but one call for screws with an S2-degree
angle in the last year.

TTie Philadelphia Machine Screw Works, Philadelphia, Pa.,

uses the 82-degree A. S. M. E. standard angle only when re-

quested by customers; otherwise cap screws are made with a
90 degree included angle.

The Reading Screw Co., Norristown, Pa., uses the 82-degree
angle for all flat head countersunk machine screws.

The Reed & Curtis Machine Screw Co., Worcester, Mass.,

does not make screws to any extent according to the A. S. M.-

E. standard angle, nor does this company make regular ma-
chine screws. For cap screws a 70-degree included angle is

used.

The Screw Machine Products Corporation, Providence, R. I.,

states that there is but little demand for screws with the 82-

degree angle, and that, in fact, but one order has been made
to specifications calling for this angle.

The Worcester Machine Screw Co., Worcester, Mass., uses a
76-degree angle for flat head screws. The call for screws
with the A. S. M. E. standard angle has been very limited.

As will be seen from the foregoing it is hardly correct as

yet to speak of an angle as being standard, as different screw

manufacturers use different angles. There seems to be a

tendency, however, to adopt the 82-degree angle for flat head

machine screws, but not for the flat head cap screws.
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"INS AND OUTS OF GEAR HOBBING"—

A

COMMENT
By PERCY O. DAY-

Gear-men are indebted to Mr. Flanders for so much useful

and impartial information on tlieir pet subject, that they will

be inclined to forgive him for his latest contribution. But

those who are interested in the bobbing process can hardly be

expected to let it go at that. Those who read Mr. Flanders'

article in the January number of Machinery (engineering

edition) entitled "Ins and Outs of Gear Hobblng," might rea-

sonably expect to find some illuminating truths about a much
abused process. What they will find is a record of some ex-

periments which have been carried out under peculiarly un-

favorable conditions.

In the first place, the blank appears to have been chosen

for a gear of 21 teeth with standard addendum and 14i^-de-

grees pressure angle. So much Information has emanated

from Springfield, Vt., in regard to the greater suitability of

stub-teeth and high-pressure angles for all generated gears,

that it is hard to understand why an expert from that neigh-

borhood should have chosen to conduct his experiments on

other lines. It should further be noted that Mr. Flanders, in

a paper which he read before the American Society of Ble-

chanical Engineers in December, 1908, (see Machinery, Jan-

uary, 1909, engineering edition) clearly demonstrated that

the smallest number of teeth in an interchangeable series of

standard form is .32. In spite of this he chooses for his test

an uncorrected hob for a standard gear of 21 teeth.

The experiments are described as having been carried out

on a bobbing machine of the highest grade, with a hob which

represented the best of American practice. The adjustment

of the machine was, however, admittedly slack at all points.

This alone is sufficient to account for the results obtained.

How an investigation of this character could be undertaken,

and such an important detail as the adjustment of the ma-

chine overlooked, is difficult of explanation.

The results obtained on a loosely-adjusted bobbing ma-

chine are compared with the work done on a Fellows gear

shaper under similar conditions, to the detriment of the

former. This kind of comparison can only be misleading,

because, when once a machine is out of adjustment, the final-

ity of the work turned out is merely a question of how much
slackness exists between the various parts. Nothing is said

with regard to the bobbing machine when properly adjusted;

in fact, the machine used tor the experiments appears to have

remained out of adjustment during the whole investigation.

Frankly speaking, the writer is interested in the bobbing

process, particularly in reference to helical gearing. In sev-

eral years' experience of gear bobbing on a large scale he has

never seen teeth which bore the faintest resemblance to the

corrugated outlines exhibited in Figs. 4 and 5, of the article

referred to.

Regarding the effect of centering the hob teeth, there is

much useful information to be gathered from the article,

particularly if reference is made to the article on a similar

subject previously referred to. The practical experiments are,

however, quite inconclusive, and the results obtained appear

to have been of an arbitrary nature, due to the want of ad-

justment in the machine used. The suggestion that the dis-

crepancies may be due to inaccuracies in the hob itself, pro-

duced by distortion in hardening, while quite in accordance

with general experience, cannot very well be proved in this

particular case. Every gear cutting process, whether generat-

ing or otherwise, has its own peculiar disadvantages, but the

bobbing process is not any more handicapped than others in

this respect. Mr. Flanders points out as faults in principle

some details which are really only faults of design.

The reason why imported hobs are reputed to be superior

to the domestic article is probably to be found in the fact that

foreign hob makers have equipment suitable for accurately

gashing, relieving and grinding their hobs. Straight-fluted

hobs are rarely used abroad, and the teeth are almost in-

• .\ddross ; 5:J 32d St.. Milwaukee, \Yis.

variably gashed and relieved on lathes specially designed for

the purpose. The writer does not know of a single American
firm who manufactures a complete relieving lathe, although

one or two supply relieving attachments for ordinary tool

lathes. Those who require to manufacture accurate hobs are

obliged to import the necessary equipment from Germany.
This little fact alone is sufficient to account for a good deal

of the bobbing troubles which seem to be experienced here.

There does not seem to be any reason why the bobbing ma-

chine should be at a serious disadvantage as compared with

other generating machines. Is it not true that all generating

machines require the preservation . of a definite relationship

between the motion of the cutter and of the blank to be cut?

In the bobbing machine, when used for cutting a straight

spur gear, there is undoubtedly some restriction in the size

of the gears, shafts and bearings which can be used to trans-

mit motion to the hob on its turntable. As a set-off against

this, the motions in the bobbing machine are all continuous

rotations in one direction; there is no reversing of rams or

intermittent division of the blanks.

The amount of overhang of the hob arbor from the face of

the vertical slide is a matter of design only. It is true that

machines are built with excessive overhang, resulting in loss

of rigidity, which produces poor work; but if the makers of

bobbing machines would cease to try to cut small pinions on

machines designed for work of a large diameter, this trouble

would disappear. Hobbing is the only strictly generating

process which is adaptable for large work. With all recipro-

cating systems, the difficulties encountered when starting

and stopping heavy blanks and work tables, between strokes

of a reciprocating tool, limit the range of successful applica-

tion. It is probably for this reason that gear wheels of more

than four feet in diameter are rarely generated on any but

hobbing machines.

A large hobbing machine offers fewer difficulties to the de-

signer than a small one. The shafts, gears and bearings be-

come less restricted in proportion to the rest of the machine,

and accurate work can be turned out without difficulty. It

would therefore appear that the future of the hobbing ma-

chine lies rather with heavy than with light work. When
used for the production of helical gears of constant spiral

angle, the hobbing process offers peculiar advantages over all

others. Helical gears are being regularly bobbed in England

up to 14 feet in diameter, 40-inch face and 4i/L>-inch pitch. Is

there any other generating process which could successfully

tackle work of these dimensions?

ANNUAL MEETING OF THE SOCIETY OP
AUTOMOBILE ENGINEERS

The annual meeting of the Society of Automobile Engineers

wasJ^t^a *!!!' the—Assembly Hall of the Automobile Club of

America, New York City, January 11 and 12. More than 300

members from all parts of the country attended the meeting

The total number of members of the society at the time of the

meeting was about 600. The chief worK of the society is the

standardization of the technical and constructive work per-

taining to the domestic motor car field. Papers were read at

the meeting by Joseph Schaeffers, "Electro Steel"; by E. K.

Rowland, "Leaf Springs"; by E. P. Batzell, "Novelties in Valve

Systems"; by H. N. Anderson, "Hot Rolled Gears"; by F. H.

Floyd, "Commercial Gasoline and the Impurities that are Be-

ing Encountered"; by G. X. Jeppson, "Development of the

Grinding Wheel"; by John C. Spence, "Methods of Grinding";

by Charles E. Duryea, "
'Frictionless' Friction Drive"; by N.

B. Pope, "The Fire Protection Question"; by C. S. Ricker, "Au-

tomobile Contest Timing and Coaching"; by E. A. Myers, "Ad-

vantages of Long-Stroke Motors"; by A. J. Slade, "Foolproof-

ing the Commercial Car Mechanism and Its Control"; by R. C.

Lanphier, "The Ampere-hour Meter for Electric Vehicles."

The paper by L. R. Evans and R. P. Lay on "The Test of a 20-

horsepower Franklin Air-cooled Motor, which was postponed

from the last meeting of the society, was also concluded. On

Wednesday, January 11, the society had its annual dinner, fol-

lowed by an entertainment arranged by the local committee.
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CompriBing the description and illustration of new designs and improvements in American metal-working machinery and
tools, published -without expense to the manufacturer, and forming the most complete

record of new tool developments for the previous month

CINCINNATI BORING MILLS

The Cincinnati Planer Co.. of Cincinnati, Ohio, is now manu-

facturing the boring mill illustrated in Fig. 1. This machine

has a normal capacity of 10 feet which can be increased to

approximately 16

feet, by shifting

the housings along

the extension base.

This design is also

built without the

extension base in

the 10-foot size.

The capacity of

both machines for

height is 5 feet G

inches.

The drive is eith-

er by belt to a sin-

gle constant-speed

pulley at the rear,

or a niotor may be

employed, as shown
in Fig. 2. Power

is transmitted to

the table through a

speed box, which

connects with a

horizontal shaft
transmitting the
motion through
bevel gears to a

driving pinion, the

latter meshing with

an internal gear on ^'k- i- Cincinnati lo. and

the table. Fig. 4 shows a view of the base with the table re-

moved, while Fig. 5 shows the under side of the table and

use of an internal gear drive, a comparatively large tooth

contact between the driving and driven gears is obtained,

which gives a smooth and steady motion. With the internal

drive, the gears are also protected from dirt and chips by

the table. The speed box is mounted between the housings,

as shown in Fig. 2,

the machine being

entirely self-con-

tained, and a mini-

mum of floor space

being required.
When a constant-

speed motor is

used, the speed box

is arranged so that

nine speed changes

are obtained, giving

the table a ratio of

1 to 36. When driv-

ing with a 2 to 1

variable speed mo-

tor, a ratio of 1 to

18 is obtained

which is doubled

by the speed varia-

tions of the motor.

The levers, by

means of which

the speed changes

are effected, are
provided with an

interlocking device

so that no two

speeds can be en-

16-fooc Extension Boriner Mill gaged Et one time.

A speed plate, is mounted near these handles showing the

revolutions of the tabic, and also the surface speed for a given

Fig, 2. Rear Vie^r showing Drive and Speed Box

its large internal gear. This gear is located near the

periphery, so that a good driving torque is obtained,

which is necessary when turning large diameters. By the

Fig. 3. Extension Arm used when the Housings are moved back

diameter. When a motor drive is employed, a twenty horse-

power motor is required.

The feed changes on this machine are obtained through
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feed boxes, located on the sides of the housings. A separate

feed box is attached to each housing near the base, as shown
in Fig. 1, thus giving an independent feed for each head in

all directions. Power for feeding is taken from the vertical

driving pinion shaft which is connected to an intermediate

shaft thiough spur gears, as shown in Fig. 4. This interme-

diate shaft drives, through spiral gears, a horizontal shaft

that extends across the bed and transmits the movement

Fig. 4. Drive for Table and Feed Boxes

through bevel gears, to shafts A. Fig. S, mounted at the sides

of the base. Shafts A, in turn, connect with the feed boxes

through bevel gears, as the illustration shows. These feed

boxes are so located on the housings that the feed-controlling

levers are convenient to the operator. Eight different feeds are

available, ranging from 1 32 inch to 1 inch per revolution, and

the changes are effected by the small pilot wheels or handles

B and C. By means of handle B which operates a tumbler

gear, four changes are obtained, and this number is doubled

gage or disengage both the power traverse and feed, the oper-

ator using the one that is most convenient.

The bed of this machine is of box form throughout, and it

has a depth of L'l inches. All parts are thoroughly ribbed and
braced, and as the entire mechanism of the mill is supported
on the bed, no foundation, except that for the base, is re-

quired. The table of this mill is 10 feet in diameter, 10

inches deep on the outside, and it has sixteen deep ribs, ra-

Fig. 5. Table and Spindle

diating from the center to the rim, as shown in Fig. 5, w-hich

insure rigidity. Three pockets are cored in the bed to re-

ceive automatic oiling devices for lubricating the table and

the track. These pockets, one of which Is shown in Fig. 4,

are filled from the outside and are so arranged that the oper-

ator can see the height of the oil in them, thus insuring a

proper amount of lubrication. The pockets can be drained

and cleaned by inverting the inlet pipe.

The table spindle runs in an oil-filled step bearing, shown

Fig. 6. View showing Cone Brace. Adiuslable Bushing for Main Spindle
Bearing, and Automatic Ac^justable Step Bearing

by handle C which engages a ciutch connecting the high or

low speeds. A rapid power traverse is provided for moving
the heads in any direction to eliminate any unnecessary work
in the operation of the machine. These movements may be

controlled from the cross-rail or feed boxes, there being four

handles for this purpose. Two of these handles are seen pro-

jecting from beneath the cross-rail near the ends, and the

other two are mounted on the feed boxes. These handles en-

Fig. Detail View showing Head and ControUing Levers for Feed
and Rapid Traverse

In detail in Fig. 6. The adjustment for the table is made
underneath and w'hen the machine is first set on its founda-

tion, it is aligned by means of this adjustment. After the

aligning operation, the weight of the table is properly dis-

tributed between the rim and step bearings. The table is

allowed to rest permanently on its rim bearing instead of

raising it for comparatively high speeds, so that all chance

of straining the spindle, especially when machining a heavy
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and irregularly shaped piece, is eliminated. It has been

found that the weight on the track is comparatively light, the

pressure, when turning a piece weighing 5000 pounds, not ex-

ceeding 14 pounds per square inch of bearing surface.

The housings are of box form and have broad faces and

wide bases; they are tied at the top by a deep three-ribbed

arch, and in the back by an X-brace. as shown in Fig. 2. The

housing bases are of box form and are secured to the bed by

drel, a sleeve and a nut. The sleeve is slotted as the engrav-

ings show, to give the necessary expansion, and the main man-

drel over which it fits is tapering and has, in addition, tour

cam surfaces of spiral form. These cams or spirals are shown
on a somewhat exaggerated scale in the sectional end view of

Fig, 2. With this construction, any tendency of the sleeve to

rotate with relation to the main mandrel, when a heavy cut is

being taken, will cause it to be expanded more tightly against

TOP OF TABLE

M iTd

I 'iL|4fc-fi'*Jir'

o

-^\

Miu-lilnrrij.y.Y.

Fig. a. DetaU of Feed Box In which Eight Changea are obtained

six bolts and two dowel pins. When the housings need to be

adjusted on the extension bases, a power traverse is employed,

the power being taken from the speed box at the rear which

drives a cross-shaft that, in turn, connects with the traversing

screws.

The special extension arm that is used when the housings

are set back for turning work of large diameter, is shown in

place in Fig. 3. Tliis arm is of massive construction and it

is provided with an auxiliary swiveling head and a bar 6

inches in diameter, having a stroke of 48 inches. The vertical

feed is by hand or power, and the bar has an independent

counteibalance. This extension is so arranged that it can

be conveniently removed at any time. The cross-rail, which

has a depth of 30 inches, has a deep arch on the back so that

any deflection due to the weight of the heads or pressure of

the cut, is reduced to a minimum. It is secured to the up-

rights by clamps, both on the outside and inside edges of the

housing. The guiding surfaces for the heads of this ma-
chine are both on the lower part of the cross-rail, to reduce

the cramping or twisting action when the tool bars are ex-

tended some distance below the rail. The construction of

the head is clearly shown in the enlarged view. Fig. 7. The
saddles have three taper gibs that are adjustable for wear,

and a sensitive adjustment for each saddle is provided. The
tool bars are made from steel castings of large box section,

and they have a travel of 48 inches. Each bar is indepen-

dently counterweighted, and It has a rapid traverse by hand
through a rack and-pinlon movement.

All the shafts used in this machine are of high carbon steel

and accurately ground. The bearings are all bushed with
bronze and have large oil chambers. Tlie oil pipes leading

to the main bearings all radiate from a central point, which
adds to the convenience. The bevel gears are all accurately

planed, and all sliding surfaces, such as those on the rail, hous-

ing faces, tool bars, etc., are carefully scraped to accurate

surface-plates. The alignment of all parts is insured by
special equipment.

the work by the spiral cam surface; in other words, the work

is automatically held more securely as the pressure of the cut

increases.

Before placing a piece of work on this mandrel, the split

sleeve should be placed so that a zero mark on it coincides with

a similar mark on the main mandrel; this locates the sleeve in

Q
Fig. 1. Bergstrom Expansion Mandrel

correct relation with the spiral surfaces. When the work is

inserted, the sleeve is twisted by hand, and a surprisingly

strong grip may be obtained in this way. After a cut is

started, the part being machined is automatically tightened by

any retardation due to the cut. Wlien a finished piece is to be

removed, the serrated nut to the left of the sleeve is used to

BERGSTROM EXPANSION MANDREL ng. 2. sectional view of Bergstrom Expansion Mandrel

The Roren Drop Forging Co., Inc., 2.jS Broadway, New York, force the latter off the main mandrel. If this nut cannot be
has placed on the market the expanding lathe and grinding turned by hand, a bar similar to the one shown in Fig. 1 is

mandrel, illustrated in Fig. 1. This mandrel, which is a Nor- used, there being holes in the nut for the reception of the bar.

wegian product, is composed of three pieces: the main man- This mandrel is made in eight different sizes.
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PRATT & WHITNEY THREAD AND SPIRAL
GEAR MILLING MACHINES

An attachment which has recently been developed by the

Pratt & Whitney Co., of Hartford, Conn, for the milling of in-

ternal threads, is shown applied to the Pratt & Whitney thread

milling machine in Fig. 1. This attachment is rigidly con-

structed, and it forms a complete unit so that it may be read-

ily accommodated to the regular carriage.

The proper relation between the carriage and attachment is

maintained by means of long dovetail bearings and a taper gib

which may be readily adjusted for wear. The cutter head is

so mounted that the necessary swiveling action for setting the

cutter to different angles, when cutting threads of different

lead, is obtained without disturbing the central relation be-

tween the cutter and the work. The cutter may be accurately

set to any angle within the capacity of the head by suitable

graduations. When the cutter head is properly located, it is se-

curely clamped to its seat by means of bolts. The cutter

spindle is made of tool steel and is hardened, ground and
lapped. A taper hole is provided for the reception of cutter ar-

bors, and there is a draw-back bolt for holding the arbors in

place. The bronze sleeve or box in which the spindle runs. Is

Fig. 1. Pratt & "Whitiiey Thread MiUing Machine \pith Internal
MiUing Attachment

mounted in the head in such a way as to permit the spindle

to be adjusted longitudinally, which is very convenient when
resetting the cutter to a previously cut thread. The drive for

the cutter spindle is taken direct from the main driving shaft

in the rear through gearing. Any tendency on the part of the

cutter to chatter, owing to backlash in the driving gears, has

been eliminated by the introduction of a flywheel. This fly-

-wheel which may be seen to the right of the carriage in Fig.

t, is mounted in bearings that are independent of the spindle.

The cutter head has a very accurate and positive control,

laterally, by means of a micrometer dial and positive adjusta-

"ble stop. The latter enables the cutter to be withdrawn from

the work and accurately returned for taking a cut of the same

depth.

The necessary variations in the speed of the work spindle are

obtained by means of a gear box at the rear of the machine.

Eighteen speed changes, ranging in geometrical progression,

•are obtained by means of this gear box for each of the three

driving pulley speeds, thus giving a total of flftyfour changes.

Tariations in the carriage travel for threads of different lead

are obtained by change gears at the left end of the. machine.

This machine has a compound spindle, consisting of an outer

"hollow spindle, which carries the driving mechanism and the

ispindle gear, and an inner hollow spindle containing the nose-

ipiece and coltet and also a notched index ring as shown. The

two spindles are normally locked together by a pawl on the

outer spindle, so that indexing, when cutting a multiple
thread, is accomplished by simply releasing the pawl and
turning the inner spindle one-half, one-third, or one-fourth of a

revolution, etc., depending upon whether a double, triple, or
quadruple thread is being cut. Both the cutter head and work
spindle are driven by one belt, operating on a three-step cone
pulley that is mounted on the left end of a splined driving

Fig. 2, Pratt & Whitney Spiral Gear Milling Machine

shaft at the rear. This splined shaft drives the cutter through

gearing as stated, and the work spindle through the various

ratios of gearing in the feed box.

In Fig. 2 a machine is shown that has been especially de-

signed for milling spiral gears. The work is held on an arbor

that grips the rim of a gear blank, so that it is well sup-

ported. As the engraving shows, the cutter is mounted in an

adjustable head at the rear. Variations in the lead spiral are

obtained through change gears, as with the thread milling

machine. Three cutter speeds are provided and there are eigh-

teen carriage feeds for each cutter speed, obtained by means
of a geared feed box at the rear. The indexing mechanism
may be quicKly operated, and it is built on the same principle

as that used on the Pratt & Whitney rifling machines. The in-

dexing plates are very accurately made, and are much larger

Pig-. 3. Examples of Internal and External Thread Milling

in diameter than the gears, thus insuring accuracy. Tlie lon-

gitudinal feeding movement of the carriage is controlled by

the vertical lever seen in front of the headstock, and the feed

may be automatically tripped at any predetermined point by an

adjustable dog on the trip-rod at the front. The cross-slide is

provided with a positive stop and a micrometer dial for setting

the cutter to depth, and the carriage may be rapidly returned

for a new cut by the crank on the left side of the machine.

In the operation of this machine, the cutter, which should be

on the right side of the work, is fed in to the correct depth as
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determined by the stop. The carriage is then traversed by

hand until the cutter is almost in contact with the worlt, after

which the power feed is engaged. After the cutter has fed

across the face of the gears, the feed is disengaged by the au-

tomatic stop; the cutter is then moved back to clear the worl^

and the carriage is rapidly returned by hand. After the work

has been indexed for a new cut by means of the lever on the

left end of the spindle, the cutter is again fed in to depth, and

the feed engaged. From the foregoing it will be seen that the

operating requirements of this machine are very simple.

ALL-GEARED MULTI-SPINDLE DRILLING
MACHINE

In drilling operations where a number of holes of about

the same diameter are required, the muiti-spindle drilling

machine has been of great value to the manufacturer, owing

to the short time in which any number of holes within the

range of a machine of this type, can be drilled. An interest-

ing design of multi-spindle machine that has been placed on

the market by The Walter H. Foster Co., 50 Church St., New-

York City, is shown In Fig. 1 of the accompanying illustra-

tions. This machine has been designed to get eflicient service

from high-speed drills when operating on the tough alloy

steels which are now used quite extensively, particularly in

the construction of automobiles.

The distinctive feature in the construction of this machine

is the drive, which is an all-geared type, and has been adopted

as a means of transmitting sufficient power to the drill points

to meet modern requirements, without undue strain or wear

The spindle or drill head is of conical box pattern, braced

to insure rigidity. This head is so designed that the spindles

can be set to drill any layout, whether circular, square, or in

a straight line, as shown by the diagrams, Fig. 2. The ma-

chine is driven by a 2 to 1 variable speed motor, which is con-

Fig 2. Diagrammatic View showing a Few of the Layouts to which
the Spindles may be set

'''M///£/^y/, y

Fig. 1. Multi-spindle Drilling Machine, the Spindles of which are driven by Bevel Gears

on the adjustable and moving parts. In addition to the sub-

stitution of gears for universal joints, other important fea-

tures in the construction are, the introduction of steel, where

cast iron was formerly used, and the improved method of ad-

justing the spindles, either horizontally or vertically, to any

desired position, within their range.

nected by a 4-inch belt to a 16-inch pulley on the horizontal

shaft at the top of the column. The method of transmitting

power from the central driving spindle, by bevel gears in-

stead of universal joints, is clearly indicated in the sectional

view. Fig. 4. The small bevel gears employed in this drive

are of chrome-nickel steel, hardened and encased, thus per-

mitting them to run in lubricant. The adjustable arms which

carry the drill spindles are attached to the drill head in such

a way as to always maintain the drills at right angles to the

work table—a feature which facilitates setting the drills to a

jig or layout. The arm, which is of cast steel, is mounted in

the dovetail ways of a machinery steel saddle A which has a

cylindrical projection or pintle that fits into the head casting

and serves to maintain the vertical position of the spindle

when the nut B is loosened for making an adjustment. The
drills, as before stated, have both horizontal and vertical ad-

justments, the former being obtained by a screw C, and the

latter by turning the knurled collar or nut D. The way in

which the vertical adjustment is effected, will be more ap-

parent by referring to the enlarged view of the spindle at E.

The collar D fits over a threaded part of the spindle and it

has an annular groove which engages a pin that

passes through the drill socket and extends on

either side as shown. By this simple means, the

drill socket may be moved up or down to any po-

sition within the length of the spindle slot which

contains the cross pins. This vertical adjust-

ment is of special value, as it enables the oper-

ator to start all the drills cutting at the same
time, and it also provides for a considerable

range of stepped drilling. As each spindle has

a maximum movement of ly^ inch, surfaces ly-

ing in planes 3 inches apart can be drilled.

The spindle head has a bearing surface on the

column of 20 by 9 inches and it is properly

gibbed to compensate for wear. The column is

of heavy box section and it contains the coun-

terbalance for the drill head. The base has a

working surface of 30 by 28 inches, and the box

table is 16 inches square by 16 inches high. The
working surface of the base is surrounded by an

oil groove which is connected with the main oil

reservoir that Is cast integral with the base.

The oil pump for supplying lubricant to the

drills, is located on the rear of the column and is belted direct

to the motor, or to a countershaft when a belt drive is em-

ployed. The lubricant is pumped to an auxiliary reservoir in

the head, whence it is conveyed to each drill through a spiral

flexible hose, as shown in Fig. 4, the supply being controlled

by valves F.
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Power feed is imparted to the drill head through a geared

feed box, a sectional view of which is shown in Fig. 3. This

feed box gives three changes that are obtained by man-

ipulating lever L which operates a diving key. The feeding

movement is transmitted to the head through a hardened steel

worm which meshes with a large bronze worm-wheel W
connected with pinion shaft S by a clutch on the pilot wheel

D. The pinion and shaft S are integral and the former en-

gages a wide steel rack secured to the column. TTie feed may
be thrown in or out by hand lever L. and it may be automati

cally tripped at any point by the adjustable dog E. The drill

head may be quickly traversed in either direction by pilot

wheel D. after disengaging the clutch on its hub with a cor

responding clutch on the worm-wheel.

All the spindles are driving shafts used in the construction

of this machine run in bronze bushings, and all bearings are

provided with ample and accessible lubricating facilities. The

gears are made either of steel or bronze and they are properly

guarded and hardened where necessary. The drill spindles

have Hess-Bright radial and thrust ball bearings, and the feed

worm also has a thrust ball bearing.

The machine illustrated has a capacity tor high-speed drills,

ranging from 14 to % inch in size, and holes may be drilled

Ax^^

SECTION A-D

M'jehi-nrij.y.T.

Fig. 3. Sectional View ot Feeding Mechanism

outside a 4%-inch, and within a 12-inch circle. The minimum
center-to-center distance between the spindles is 1% inch.

Other standard sizes are equipped with four, six, eight, ten,

and twelve spindles, suitable for drilling 1-inch holes within a

circle having a maximum diameter of 24 inches and outside a

circle having a minimum diameter of 9 inches. Standard

heads can also be furnished having a capacity for twelve and

sixteen i,^-inch holes within a rectangular surface measuring

16 by 20 inches.

TWENTIETH CENTURY STOCK RACK
Tlie metal stock rack illustrated herewith is a recent product

of the Manufacturing Equipment and Engineering Co., of

Boston, Mass. The uprights of this rack are composed of »
central sheet of light gage, bound on each edge by a heavy

.vjj'1/.ieri/..v.r.

Fig. 4. Section of the Head showing Ail-geared Spindle Drive

gaged sheet formed into a triple V and forced onto the cen-

tral sheet. These stiffening strips have a series of holes

punched at intervals of three inches throughout their length,

for carrying the truss bars that support the shelves. When
these holes are
punched, a burr

is carried down
through all the
sheets, thereby secur-

ing the central sheet

to the stiffening

edges on both sides.

It will be seen that

these edges form a

direct support for

load, as the truss

bars are bolted into

the punched holes.

The partitions of

this rack are usually

located IS, 24, 30, or

36 inches apart,
though any desired

width can be fur-

nished. The truss

bars are made of

tubing and have an-

gular braces or

knees riveted on each Metal stock Rack with Adjustable Shelves

end, by which they are bolted in place. This construction

enables the shelves, which are carried directly upon these

bars, to be placed at any desired distance apart. The shelves

are made of a gage suitable for the load. They are flanged
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and trussed on the front and back edges, and there are also

flanges on the ends, thus enabling a light sheet to carry a

heavy load. The shelves are pierced to take a card-holder on

the front and dividing partitions. The bin fronts are formed

to hook under the shelves, and they can readily be swung
up into place. They are flanged on the ends and are held in

place by bolts passing through the flanges and uprights. The

top edge is trussed and left broad to permit the use of the

fronts as a ladder. TTiese fronts can be made for any desired

"height of bin and they are readily removed or put in place.

"The shelves are punched to admit intermediate partitions,

either crosswise or lengthwise. Backs can be supplied when
desired. They are formed on either edge and are pierced so

that they can be bolted to the back of the shelves.

Owing to the nature of the material which this machine
handles, there are several features in its construction which
differ from those found on a standard metal gear cutting

machine. The feed is obtained by means of a handwheel
which operates a screw equipped with ball thrust collars.

This hand feed is used so that the operator can vary the feed

to suit conditions. A fast feed would be employed during a

full cut, though a reduction might be necessary, owing to

changes in the grain of the wood. A comparatively slow feed

would also be necessary when the end of the cut was reached.

UNIVERSAL WOOD GEAR CUTTING
MACHINE

The Newark Gear Cutting Machine Co., 66 Union St., New-
ark, N. J., has brought out a new machine that Is used for

cutting the teeth of wood gears for patterns, and it is espec-

ially adapted to spiral or helical gear work. There is a wide

field in which heavy cast-tooth "herringbone" or double heli-

cal gears are required, and such gears can be cast solid from
patterns cut on this machine. A pattern for gears of this

type is made in two pieces, having right- and left-hand spirals,

but the casting is, of course, solid.

This machine, which is illustrated in Pigs. 1 and 2, has a

capacity for spur gear patterns up to S feet in diameter by 24

Fig. 1.

Fig. 2. View of "Wood Gear Cutting Machine showing Drive to Spindle

inches face, and it will take helical or spiral gear pattei'ns as

large as 7 feet in diameter by 24 inches face width. Worms of

any lead or angle and with any number of threads, may be cut,

as well as helical gears of any lead or angle. Blocks of wood

for use in gear-tooth molding machines may also be cut on

this machine. The range of pitches which it is capable of

cutting is, of course, very large. By using fly cutters, all

pitches ranging from 1 inch circular up to 7 inches circular,

can be easily taken care of, and heavier pitches can also be

cut if necessary. Tlie finer pitches, when required, are cut

by using regular rotary gear cutters.

Machine for Cutting Wood Gear Patterns—Examples of Work on Machine

or when the cutter encountered a knot. Af-

ter each tooth is cut, the cutter slide, the

weight of which is equalized by a counter-

balance, is returned for a new cut which is

taken after the blank is indexed by a hand

crank. The indexing is obtained by means
of change gears, thus avoiding the use of

dials and the chance of spoiling work be-

cause of mistakes in using the dials. With
this machine the operator makes one or

more even turns of the crank, according to

the index required. All numbers of teeth

up to 100 can be cut. and all numbers from

100 to 450, excepting prime numbers, above

100. A wide range of numbers above 450

• an also be cut. When any unusual number
is required, this can be arranged for by

means of extra change gears.

In operation, the wooden pattern blank is

mounted upon the work arbor, or directly

upon the faceplate. A rim support is provided for taking the

thrust of the cut on large gears. The faceplate is integral

with the dividing worm-wheel which is made in two sections

and generated in place to secure accuracy. The dividing

worm may be disengaged from the wheel to permit the blank

to be rotated by hand. This worm is provided with an adjust-

ment for use in resetting, or when taking side cuts. A com-

plete guard protects the worm and wheel from dust and dirt.

The work head may be adjusted longitudinally on the bed to

take care of patterns of various diameters, by means of a

screw having a dial graduated to thousandths of an inch.
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The simple method of driving the cutter spindle is shown
in Fig. 2. An endless belt is employed which passes around
an idler pulley at the top and a small pulley on the cutter

spindle to which it is guided by idlers on the slide. The
drive to the machine itself is to a tight and loose pulley ar-

rangement, as the engraving indicates. These pulleys are

mounted upon a rigid sleeve, and not upon the shaft, thus

relieving the latter of all strain from the belt pull.

The form of cutters used on this machine for heavy pitches,

are shown in the illustrations. 'Rlien cutting spur gear pat-

terns, a formed fly-cutter is used, which is mounted upon the

spindle as shown in Fig. 1. This spindle makes 3200 revolu-

tions per minute. When cutting helical gears or worms, an

end mill form of fly-cutter is used, which is mounted upon
the end-mill attachment shown in Fig. 2, through which the

cutter is driven at the rate of 4200 revolutions per minute.

These cutter spindles are of high carbon steel, accurately

ground, and run in phosphor-bronze bearings.

Although this machine has been designed for cutting wood,

the construction shows a careful distribution of the metal

to insure rigidity. The bed has a deep section and the box

form of construction is used, which eliminates the tendency

of vibration that would otherwise result with this class of

work. As an illustration of the rapidity with which work
can be done in this machine, the makers state that a wooden
spur-gear pattern having 40 teeth of 3-inch circular pitch and

an S-inch face width was cut in thirty minutes' actual cutting

time. As the driving pulley of this machine runs at a con-

stant speed, a motor drive can readily be employed if de-

sired.

MORRIS 20-INCH CONE-HEAD LATHE
A design of 20-inch cone head lathe now being manufactured

by the John B. Morris Machine Tool Co., of Cincinnati, Ohio,

is shown in Fig. 1. The headstock of this machine is long and

massive and entirely encloses the face gear. It is equipped

with a three-step cone pulley and double back-gears, giving

ratios of 4.4 to 1 and 18 to 1, with speeds arranged in geometri-

cal progression.

A general idea of the construction of the headstock may be

obtained by referring to the sectional plan view. Fig. 2, which

shows the arrangement of the gearing, spindle bearings, etc.

use. The knob C is operated by hand through the opening
in the gear cover, seen in Fig. 1.

It will be noticed that the headstock bearings both in the
front and back, are tapered and ring oiled. The headstock
boxes are not capped, but are solid bearings, bored the same
size front and back. The bronze sleeve E is fitted into the
front bearing a light driving fit, and its bore corresponds to

the spindle taper. It is keyed to prevent rotation, and a left-

hand thread is chased on its Inner end to receive the adjust-

ing nut F. which has a right-hand thread on its hub to fit into

j;>.i..-/i;/ii;ri;..V.r.

Fig- 1. Twenty-inch Cone-head Lathe built by the John B. Morria

The cone pulley has a double gear keyed to it which meshes
with the sliding gears A" on the back-gear quill, and the pinion

O of this quill meshes with the face gear, which is keyed to

a flange on the spindle outside of the front spindle bearing.

This method of driving makes it impossible to lock the cone

pulley to the spindle in the usual manner, and to accomplish

this a plate A having a number of holes drilled in it, is

keyed to the spindle. This plate is engaged for a direct drive

by the spring seated plunger B. which has a knurled knob C
on its left end and a retainer pin D to keep B out of engage-

ment with the holes of plate A, when the back-gears are in

Fig. 2. Sectional View of the Headstock

the headstock. The nut F has a large flange, drilled to re-

ceive the pins of a face spanner wrench, which is supplied tor

making adjustments. A small cover shown in the enlarged
portion of the headstock to the right of the cone pulley. Fig. 1,

may be removed for aajusting this nut or to inspect the front
bearing. The rear bearing of the spindle has a bushing G
that is driven into the headstock, and this bushing is bored
tapering to receive a sleeve H keyed to slide on the spindle.

This sleeve is moved longitudinally by adjusting nut 7, oper-

ated by a spanner, engaging the slots in thrust cup casting J.

The thrust of the lathe spindle is op-

posed by the hardened tool steel

washer K, and the spindle Is confined

longitudinally by the nut L on its

outer end and the feed gear M which
bears against the cup .7, which in

turn rests against box G.

The spindle is made of high-grade
crucible steel and it has a 1%-inch
hole extending through it. The nose
of the spindle is 3% inches in diam-
eter, and it serves as a pilot for the
faceplate or chuck plates, which
screw directly into the face gear.

The apron of this machine is double
webbed, and all shafts which are sub-
jected to severe strain are given dou-
ble support. By means of a lever on
the apron, a positive feed may be
engaged for rough-chasing all threads
with the ordinary rack feed to pre-

serve the lead-screw for finishing. Provision is made for
keeping the rack and screw feeds out of engagement at the
same time, and also for reversing the cross and longitudinal
feeds of the apron. The thread-cutting capacity ranges from
2 to 72 threads per inch, including 1114 pipe thread, and
a chasing dial is provided for "catching" the threads without
stopping or reversing the lathe. The semi quick-change box
gives three changes of feed for every change of gears, and the
variations, which range from 0.005 inch to IC, inch per revo-
lution of the spindle, are obtained by the movement of a lever.
The compound rest has a long traverse and is accurately grad-

Machine Tool Co.
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uated on the entire circumference. The countershaft has

double 14 by 4 inch friction pulleys, and both belts may run

forward, as no bacliing belt is necessary.

This lathe swings 20% inches over the ways and 12iv> inches

over the carriage. When the tailstock is flush with the rear

end of the bed, the S-foot machine will turn 4 feet 5 inches

between the centers, and an extra length of 5 inches may be

obtained when the tailstock is overhung. The S-foot lathe

weighs approximately 3700 pounds.

and a taper attachment can oe supplied with either style of

rest. The countershaft is of the two-speed friction type, and

the hangers are equipped with self-oiling boxes. This line of

lathes is particularly adapted for railroad work and all kinds

of heavy turning.

REED HEAVY-DUTY LATHES
A new line of heavy-duty lathes of the double back-geared

type, has been brought out by the F. E. Reed Co., Worcester,

Mass. These machines range in size from 18 to 30 inches, and

a general idea of the design

may be obtained from the ac-

companying halftone, which

shows a 24-inch size.

All parts, such as the bed,

headstock, tailstock, carriage

and apron, have been made ex-

tra heavy to enable these ma-

chines to handle the class of

work for which they are de-

signed. On the 24 , 27- and 30-

inch lathes, the headstocks are

equipped with four-stepped

cone pulleys, while the IS-, 20-

and 22-inch sizes have three-

step cones.

These lathes have a quick-

change gear mechanism by

means of which sixty changes

for both the lead-screw and

feed-rod are obtained. Thirty

of these changes are effected

by the manipulation of a lever at the top of the box in conjunc-

tion with the tumbler gear bracket shown, and this number is

doubled by a sliding gear at the end of the lathe. Connection

is made with either the lead-screw or feed-rod by the star

knob, shown to the right of the gear box, and the arrangement

ACME COMBINATION TURRET LATHE
A combination turret lathe has been designed by the Acme

Machine Tool Co., Cincinnati, Ohio, to meet the demand for

a first-class machine adapted to the production of parts from

bar stock, and also to the machining of forgings and castings,

with the use of simple tools. This machine, which we illus-

trate herewith, handles bar work up to 2% inches in diameter

and 26 inches long, with the bar outfit of tools; and forgings

Acme 2 1-4- by 2e-inch Combination Turret Lathe

or castings up to 14 inches in diameter may be machined

with the chucking outfit. The machine will swing diameters

up to 19 inches.

The head is cast solid with the bed, thus insuring rigidity,

and it is provided with friction back-goars and a three-step

is such that the lead-screw and feed rod cannot be con-

nected at the same time. A detailed description, accompanied

by a phantom illustration showing the interior mechanism of

this gear box, was published in the department of New Ma-

chinery and Tools, May, 1910. All the gears in the front case

are of steel and have teeth of coarse pitch.

The lead-screws are equipped with thread-cutting indexes.

The apron feed works are driven by worm and worm-gears, and

there are double frictions for longitudinal and cross feeds. The

tool-rests are made in both the compound and plain types.

F. E. Reed Co.'s 24-mcb Double Back-geared Lathe

cone taking a 3%-inch belt. The spindle is of high-carbon.

hammered, crucible steel and it is provided with ring oiling

babbitted bearings. The bed rests on three points in order

to avoid all twisting action. The chuck is especially designed

to insure holding the work accurately, and it has great grip

ping power. It is opened and closed, while the machine is

running, by means of the long lever shown at the front of the

head; this lever also operates the roller feed. With this

chuck the work does not have an "end motion" when the

chuck is closed, so that second operation work requiring
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exact shoulder lengths may be handled, and the jaws do not

overhang, allowing short work to be gripped without tilting

them. The jaws are easily removed and inserted without

dismantling the chuck.

A roller feed of improved design is used for feeding the

stock, in which the centering jaws and rolls are operated

together automatically. When setting the roller feed for any

size stock, an adjustment is made by turning a spanner

wrench until the jaws grip the stock; they are then loosened

a trifle, after which the rolls are under the proper tension for

feeding. Bars of any section, whether round, square, or hexa-

gonal, can be handled.

The turret consists of a circular plate having radial locat-

ing slots for the tools and also bolt holes for clamping the

tools. Tbe locking bolt for the turret is placed at the front

end of the slide directly under the cutting tool, and works in

hardened and ground taper bushings set into the solid turret.

An oil hole is provided under each tool space for use with

oil tube drills, etc., in addition to the regular oil pipe. A
swinging stock-stop is attached to the front of the saddle.

The cross-slide, which is of generous pro-

portions, moves on a narrow dovetail guide

having a gib for taking up wear. It has hand

and power cross-feeds In both directions, and

a large micrometer dial giving direct meas-

urements. Independent adjustable cross-stops

are provided for each tool on the turret.

These stops are convenient to the operator,

and the combination can be varied as desired.

A very rigid stop is used to locate the turret

in its central position, all movements of the

cross-slide being from the center outward.

The carriage has a full length bearing on

the V's which are of large proportions, and it

is securely held by gibs at the front and rear

ends. Automatic adjustable stops are pro-

vided for each station of the turret and there

are four auxiliary stops which may be used

in any combination desired; these are con-

trolled by the knob seen at the right end of

the carriage. All these stops trip the auto-

matic feed.

Power feed is provided for both the cross

and longitudinal movements of the turret.

This feed is of the geared type and gives four

changes which may be quickly obtained by

moving the lever shown at the front of the

head. Both feeds are reversible by means of

the lever at the front of the feed box.

An ample supply of oil is provided by a

pump which operates with the machine run-

ning in either direction. The oil tank is cast

solid with the large chip pan, and it is provided with a per-

forated cover which strains the oil. All the working parts

of this machine are carefully protected from dirt and chips,

thus insuring accuracy. An improved stock supporting stand

and a triple friction countershaft with ring oiling boxes is

furnished with each machine. A motor drive can be supplied

upon special order.

for roughing out two of these gears is 36 minutes, or 18 min-

utes each, this being the actual cutting time. This machine
is practically the same as the Gould & Eberhardt machine il-

lustrated in the department of New Machinery and Tools for

January, the chief difference being in the special cutter and
work slides.

The cutter slide is arranged to accommodate one, two, or

three cutters, and the cutter spindle bearings are so located

that each cutter has a bearing close to it on both sides, so

that a rigid support is secured. The slide is actuated on the

drawcut principle; that is, the feed-screw is anchored in the

base of the stanchion so that it is under a tensile strain which
overcomes the vibration that would take place if the screw
were placed under compression by being anchored at the top

part of the stanchion. The strains from the thrust of the

cut are also transmitted to the base of the machine, when the

feed-screw is anchored at its lower end.

The cutter, feeding and indexing mechanism of this machine
are driven in a direct manner, and ball bearings are provided
to take care of thrusts, where needed. The feed and return

GOULD & EBERHARDT MULTIPLE-SPINDLE
AUTOMATIC GEAR-CUTTING MACHINE
A multiple-spindle automatic gear-cutting machine for spur

and bevel gears, worm-wheels and clutches, is now being manu-
factured by Gould & Eberhardt, of Newark, N. J. This ma-

chine, W'hich is illustrated herewith, is a "manufacturing tool"

that is capable of cutting one, two, or three spur or bevel gears,

worm-wheels or clutches, simultaneously—thus materially re-

ducing the time per piece—and it is especially adapted for

roughing out bevel gears preparatory to finishing them on a

bevel gear planer.

The illustration shows a 24 by 8 inch machine, equipped with

two spindles on which are mounted two 49-tooth, 5-pitch steel

gears having a face width of 1 5/16 inch. The time required

Gould & Eberhardt Gear-cutting Machine, especially adapted for Roughing Bevel Gears

of the cutter slide, and the indexing, are controlled by only
two levers that enable the operator to return the cutter slide

by power without the necessity of unlocking the indexing
mechanism. This mechanism also provides for a safety device
that holds the cutter slide from feeding while indexing of the
work is taking place, it being impossible for the feed to start
until after the indexing operation is completed.
The work slide is provided with three work spindles which

are controlled by a positive indexing mechanism. The spin-
dles are indexed in unison by means of helical gears located
directly under the blanks being cut. When all the spindles
are in use, which enables three gears to be cut simultaneously,
bevel gears up to 5% inches in diameter can be machined'
When only the two outer spindles are used, bevel gears up to
10% inches in diameter can be machined, while the use of only
one spindle enables a gear of 24 inches in diameter to be cut,
which size represents the maximum capacity of the machine.

In addition to the regular segment support to the table, the
angular position of which is controlled by a worm and worm-
wheel sector centrally located and securely held by an extra
clamping device, there is a special adjustable brace which sup-
ports the periphery and also the back of each blank being cut,
at a point opposite the cutters. This brace also acts as a chip
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chute and directs the chips and oil Into a pocket located in

the base of the machine, where the oil is strained and thus

separated from the chips before it again reaches the oil pump.

This combination of supports gives a rigid and solid construc-

tion, which is, of course, very essential to rapid production.

This machine weighs approximately 3500 pounds, and as the

illustration shows, it is equipped w-ith guards that entirely

cover every running gear.

if desired. All the principal parts of these machines are

thoroughly tested with special micrometer testing machines,

thus insuring perfect alignment and accuracy.

SUPERIOR UPRIGHT DRILLING MACHINES
The Superior Machine Tool Co., of Kokomo, Ind., is now

manufacturing a new line of upright drilling machines, simi-

lar to the design illustrated in Fig. 1. These machines are

built in sizes ranging from 21 to 36 inches. The geared type

of feeding mechanism is employed, and the feed box, the worm

box, and the head are all cast in one piece. TTie gear box

provides four changes of feed, any one of which may be ob-

tained while the machine is in operation. The feed variations

Fig. 1. Drilling Machine built by the Superior Machine Tool Co.

are controlled by two handles located on the side of the feed

box as shown. These handles control the position of clutches

C and Ci shown in the sectional view of the feed box. Fig. 2.

As the engraving indicates, these clutches may be brought

into engagement with either of two clutch gears, mounted

above and below them, thus giving the four changes. The

method of transmitting power through the bevel gears and

worm gearing to the pinion feeding shaft is clearly shown.

The change gears are made from 3% per cent nickle steel, heat

treated. The spindles are forged from high-carbon steel and

ground to size; in fact all spindles, sleeves, shafts and tight

and loose pulleys are ground. The base and table are extra

heavy and strongly built. The table arm and the head are pro-

vided with long bearing surfaces on the column, and the spin-

dle and head are counterbalanced to insure easy operation.

Three-step cone pulleys are used on the 21-inch machine, and

four step pulleys on the larger sizes. These pulleys have extra

wide and heavily-crowned faces. The patent tapping attach-

ment made by this company can be applied to these machines

ROBBINS 16-INCH PATTERNMAKERS-
LATHE

The Robbins JIachine Co., Worcester, Mass., is now manu-
facturing the design of 16-inch patternmakers' lathe, shown in

the accompanying illustration. This machine is rigidly built,

the weight with a 6 foot bed being 1100 pounds. The head-

oTHMTy
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Pig. 2. Geared Feed Box or Superior Drilling Machine

stock spindle is of crucible steel, and runs in dust-proof ring-

oiled bearings of phosphor-bronze, having large oil reservoirs.

The spindle extends beyond the headstock on the left side, and

is provided with a large faceplate for turning work that can-

not be swung over the ways. The tailstock is of the cut away

type, and the tail spindle is also of crucible steel, and has a

long travel. The carriage has a hand feed, though a power

feed can be supplied at extra cost, if desired. The compound

slide has a graduated swivel, and the transverse adjustment is

obtained by means of a screw of coarse pitch. If desired, the

Robbins le-inch Patternmakers' Lathe

compound slide can be quickly detached and replaced with a

swiveling holder carrying a tool rest for hand turning. The

countershaft is provided with self-oiling hanger boxes, and

two pairs of tight and loose pulleys of different diameters,

for doubling the number of speeds obtained through the step

cone pulleys. The countershaft has a patent belt shifter which

requires but one handle for the operation of both belts.

This machine is built in 16-, 20- and 24-inch sizes. The 16-

inch machine, illustrated herewith, swings over the bed IS^
inches; over the carriage 13% inches; and it has a maximum
distance between the centers on a 6-foot bed, of 39 inches.

Each lathe is provided with a tripod rest; three hauQ tool
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rests; one pair of wood centers; one pair of pointed centers;

two faceplates; one screw plate, and the necessary wrenches.

The workmanship is high-grade throughout, and each lathe is

tlioroughly tested at the speed at which it is intended to run.

MARBACH GRINDING OR POLISHING
MACHINE

A grinding or polishing machine that is now being built by

the F. G. Marbach Co., Medina, Ohio, is shown herewith. This

machine is of the double-spindle type, and each spindle has an

independent control. The spindle bearings and also those for

the loose pulleys, are equipped with Randall's graphite sheet

lubricator. The shifters are placed in a convenient position,

so that the operator can start or stop either end of the ma-

chine instantly. As the engraving shows, the front legs are

Grmding or Polishing Machine built by F. G. Marbach Co.

curved inward to give the workman plenty of standing room.

The principal dimensions of this machine are as follows:

Distance between the wheels, 4S inches; length of the bearings,

8 inches; diameter of the spindle in the bearings, 1"^ inch;

length of the shaft over-all, 62 inches; diameter of the wheel

flanges, 5% inches; height from the floor to the center of the

spindle, 36 inches; diameter and width of pulleys, 5% and

4% inches, respectively; weight, 340 pounds.

AJAX HOT SAW AND BURRING MACHINE
A hot saw and burring machine that should be a valuable

addition to the equipment of a forging shop, has been recently

brought out by the Ajax JIfg. Co., Cleveland, Ohio.

Combination Hot Sa^- and Burring Machine

This machine, which is shown in the accompanying halftone,

is intended primarily for service in connection with an up-

setting forging machine, and it was designed with the idea of

further economizing in the production of machine made forg-

ings. By the use of this machine a headed forging may be
sawed from the bar immediately after it is upset, thus leaving

a clean square end. The burrs or fins which are formed after

a set of dies has been used, can also be rapidly removed.

The general design of this machine is similar to that of a

double-ended grinder or emery wheel stand. One end of the

shaft or spindle carries a head that is fitted with a milled band
on the periphery and a milled disk face on the side, as the

engraving shows; this end is used for removing the fins or

burrs from a forging which has been upset. The opposite end

of the spindle carries a hot saw for cutting off the forgings

from the bar. These machines are built in three sizes having

saws and burring heads, 14, 20 and 30 inches in diameter.

They operate at a high rate of speed, and, consequently, are

built rigidly and equipped with large bearings and ample
provision for lubrication. Tbe utility of such a machine will

be fully appreciated by the users of upsetting forging ma-

chinery.

HOEFER TWO-SPINDLE BORING MACHINE
A design of vertical, two-spindle drilling and boring machine,

now being built by the Hoefer Mfg. Co., 120 Jackson St., Free-

port, 111., is shown in the accompanying view. As this machine

is intended for boring operations requiring heavy cuts and

Hoefer T^wo-spindle DriUing and Boring Machine

rapid feeds, particular attention has been given in the design

to the support of the tools and the provision against heavy

strains. The design is self contained in that the counter-

shaft is attached directly to the machine. This feature en-

ables the speed changes for the spindles to be easily and

rapidly made.

The heads which carry the spindles and the driving and

feeding mechanism, are securely gibbed to a wide cross-rail,

which, in turn, is bolted and doweled to the column. The

spindles are of hammered crucible steel, and are large in

diameter, to rigidly support the boring tools. TTiey are ground,

and run in interchangeable bronze bushings. The nose of

each spindle is provided with a Xo. 5 Morse taper and a driv-

ing slot for the tools. Tbe right-hand spindle head is sta-

tionary, being bolted and doweled to the rail, while the head



500 MACHINERY

to the left is adjustable, so that the center-to center distance
between the spindles can be varied. This adjustment is ef-

fected by means of a handwheel shown at tne right of the
machine. Each head has its own driving belt and inde-
pendent geared power feed, and is therefore self contained.
The final drive to the spindle is through a worm and worm-
gear of large pitch, which gives ample power to the spindle.
The worms have ball thrust bearings,
which are contained in the heads, thus
eliminating any tendency, during a
heavy boring operation, of pushing the
heads out of alignment.

This machine is equipped with a
gear feed mechanism, controlled by
levers that are convenient to the oper-

ator. The feed variations range from
O.OOS to 0.0625 inch per revolution of
the spindle. These are the standard
feeds regularly employed, but the feed
variations can be arranged to meet in-

dividual requirements. To enable the
machine to handle a wide variety of

work, the table, which has a working
surface of IS by 4S inches, is given a
longitudinal adjustment; this is ef-

fected by the crank shown, which oper-
ates through a rack and pinion move-
ment. This adjustment enables the
workman to set up a job at one end
of the table, while the two spindles
are at work on the other end. This feature adapts the ma-
chine to a wide range of work without sacrificing the accu-
racy or rapidity of the output.

Some of the dimensions of this machine are as follows:
Minimum distance from the spindles to the table, 12 inches;
ma.ximum distance, 2S inches; minimum center-to-center dis-
tance between the spindles, 4% inches; maximum distance, 12
inches; distance from the column to the center of the spin-
dles, 12 inches; vertical feed of the spindles, 16 inches; great-
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planer and lead-screws, re-
screws, roller mill, boring mil

quiring accuracy.

The machine shown in Fig. 1

work 6 inches in diameter and
size shown in Fig. 2 takes work 6 inches in diameter by 4S
inches in length. These machines are quite different in their
construction from those built by the same company, which

has a maximum capacity for

24 inches in length, and the

Pig. 1. Six- by Twenty-four-lncli Automatic Thread Milling Machine

est height from the floor to the top of the machine, SI inches;
net weight, 4S00 pounds; and floor space required, 30 by 45
inches.

MILLED SCREW AND MACHINE CO.'S
THREAD MILLING MACHINES

The Milled Screw and Machine Co., Sayre, Pa., is now
building the heavy type of universal, automatic thi-ead milling
machines shown in the accompanying illustrations. These
machines are rigidly built and particularly adapted for such
work as steering-gear worms, heavy elevator worms, jack

Fig. 2. Six- by Forty. eight-inch Automatic Thread Milling Machine

were illustrated in the department of New Machinery and

Tools for March, 1910, though the principle of operation and

general arrangement of the parts is practically the same.

In brief, the machine consists of a bed upon which is

mounted a work carrying lead screw with mechanism for im-

parting to it, rotary and longitudinal movements, and a spindle-

driving mechanism and cutter so mounted that the latter can

be set to the angular position required by the helix angle of

the thread. The lead screw is of large diameter to resist

torsional strains, and it is mounted directly

over the center of the bed, while the blank to

be threaded is gripped in a chuck that is car-

ried on the end of the lead-screw. This lead

screw is splined its entire length, and it is pro-

vided with a double worm drive which gives it

a steady, direct and powerful simultaneous ro-

tary and longitudinal motion. One of these

worm-wheels is splined to the lead-screvi' and

simply gives it a rotary movement. The second

worm-wheel drives a split feed nut, seen to the

extreme left in the illustrations, which imparts

a longitudinal movement to the lead-screw in

either direction, as desired.

Suitable change gears are interposed between

the two worm shafts for changing tae relative

speeds of the longitudinal and rotary motions

ci the lead-screw, and in this way provision is

made for cutting threads of different lead. The
drive for the lead-screw is obtained from the

main driving shaft, which is connected to a

worm-shaft at the rear by a belt operating on
cone pulleys, thus enabling the speed of rota-

tion to be varied to suit the work being per

formed.

The machine is driven from a countershaft, or other source
of power, by a belt operating on a grooved pulley, from which
the power is transmitted to the cutter spindle through driving

gears, as illustrated in Fig. 3, which is a detail view of the

spindle head with the casing removed to show its construe

tion. If desired, a direct motor drive can be employed. The
blank to be threaded is gripped on the outside by chuck jaws
at one end, and it is supported directly under the cutter while

the thread is being milled, by a circular bushing bored to the

exact size of the blank, so that the threaded portion is free

from all strain after passing the cutter. This arrangement
avoids any bending of the blank because of side pressure from
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the cutter, and any tendency towards buckling because of

heating is also eliminated, as there is unlimited room for lon-

gitudinal expansion. In Fig. 4 is shown a worm having a

diameter of 5 inches, and a pitch of 1% inch, which was ma-
chined in one cut, the depth of the cut being 1 3/16 inch. By
means of the coupling seen to the left of the slidins; head

which supports the outer end of the lead-screw, multiple

threads may be cut, as this coupling enables the chuck and

Fig, 3. Cutter-spindle Driving Mechanism

work to be accurately rotated or indexed with reference to the

lead-screw.

These machines are automatic in their operation, there be-

ing positive knock-outs that may be adjusted to automatically

stop the work at any predetermined point. Because of this

feature, the operating requirements are very simple and the

number of machines that one man can handle is only limited

Fig. 4. Worm Machined in One Cut in an Automatic Thread Milling
Machine—Diameter 5 inches

by the number of blanks he can gage and look after. In case

the main belt should break, the entire machine would stop;

similarly if the small belt for driving the lead screw mechan-

ism should break, the feed would stop, and in any event, the

construction is such that there would be no damage to the

work. By means of a simple attachment that can be fur-

nished extra, if required, keyways may be cut on these ma-

chines.

PORTABLE GRAPHIC RECORDING METER
A portable type of recording meter for showing graphically

on a chart the exact performance of machines in electrically-

driven plants, has been developed by Messrs. R. C. Lanphier

and H. W. Young of the Sangamo Electric Co., Springfield. 111.

This meter has been specially designed to withstand the rough

treatment to which portable meters are usually subjected, and

to give complete, accurate records which will enable the load

factor and efficiency of motor-driven machines to be deter-

mined.

The measuring mechanism of this meter consists of two

mercury-fioated motor elements, so located as to actuate a

common indicator to which is attached a recording pen that

traces a line or curve on the moving chart. These measuring

elements may be separately energized as in polyphase watt-

meters with three-wire direct or single-phase alternating cur-

rent, or they may be connected in series or parallel for use

on two-wire direct-current or single-phase alternating current.

The moving element is a simple metal disk or sector rigidly

attached to a shaft carrying the recording pen-mounting and

control springs. The disk is floated in a mercury chamber

which not only serves as a conducting medium for the current

to be measured, but also by the damping action of the disk

passing through the mercury renders the meter indications

highly dead beat. This is a very important and desirable

feature when meters are measuring fluctuating loads, as it

insures a true record free from false indications or "over-

shooting." Surrounding the moving disk there is a magnetic

field having such a position, relative to the moving system or

armature, that It cuts or passes through the armature field

and tends to rotate the moving system. This rotative move-

ment causes the recording pen to move across the chart against

the restraining force of the control springs which tend to re-

turn the pen to the zero position. The turning force of the

mercury-floated moving element is thus balanced against the

restraining or coercive force of the control springs, and their

point of balance, or equilibrium, is a measure of the current

flowing in the measuring coils.

The record is made on a paper chart ruled with rectangular

coordinates and driven by clockwork mechanism. The move-

ment of the recording pen across the chart Is proportional to

the quantity measured, and the speed of the record chart is

controlled by a driving clock. The recording pen is so formed

as to provide an Ink reservoir of sufficient capacity for several

days' use. The pen point Is composed of a special metal al-

loy insuring a clear-cut line without blurs or blots. The clock

Is a standard, accurate time-piece, the function of which is to

drive the record paper under the recording pen at a uniform

predetermined rate, synchronous with the time markings on

the paper. The eight-day hand-wound type has been adopted

as a standard, and the driving springs are of such size and

strength that the mechanism is under a strong uniform force,

giving a powerful torque and Insuring a positive feed to the

record paper. The driving force of the clock is transmitted

to the paper roll through a suitable gear and pinion. Three

inches per hour has been adopted as the standard rate of feed,

but other speeds may easily be obtained by substituting gears

Graphic Recording Meter ^vith Cover Removed to show Mechanism

and pinions having different ratios of teeth. These changes

may be readily made, thus enabling the meter to be emp'oyed

for special tests.

The record paper is graduated longitudinally in a set of

parallel lines representing the meter calibration, the spacing

being uniform with the various capacities, but of dif-

ferent values. At right angles to the calibration lines aie

parallel lines representing hours, varying in distance from

each other with the particular rate of speed for which the

record paper is marked. The rectangular coordinates p'=rmlt

of a record being easily interpolated, and the record can read-

ily be totalized in wattmeters, by means of a planimeter.
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The use of mercury suspension in a non-spillable cliamber

has the advantage of enabling meters to be shipped and in-

stalled without the necessity of making complicated or diffi-

cult adjustments, as it is simply necessary to fill the pen and
start the driving clock. As the meters are of the direct de-

flection type, the use of relays, control magnets, contacts,

etc., is entirely avoided. The construction adopted is also

unique in that it secures a high torque or turning moment,
which, in conjunction with the minimum friction value of the

mercury-floated moving element, gives a ratio of "torque to

weight and friction" of such value that errors due to pen

friction on the chart are entirely eliminated.

Another important feature is that the moving element of

the measuring system is inherently damped or rendered

highly aperiodic by the dash pot action of the copper vane
traveling through the mercury chamber. This very desirable

and essential quality is thus secured without employing the

usual auxiliary means for damping. The area of the moving
system is so proportioned to the mercury-chamber area that

the recording pen will not overshoot or under-register, thus in-

suring an accurate record on the most rapid load fluctuation.

GENERAL ELECTRIC REGULATING
RHEOSTATS

Controlling devices of exceptionally rugged construction are

necessary for the control of series, shunt or compound wound
direct-current motors for use in machine shops or other estab-

lishments where the nature of the work is such that, ordinarily,

Flgr. 1. Rheostats ^^-ith Renewable Segments

a constant torque must be developed by the motor, the motor
requiring the same current at half speed as at full speed.

The regulating rheostats illustrated herewith, are designed

for this service, and

embody features
which add to the con-

venience and reliabil-

ity of their operation.

These rheostats are

the product of the

General Electric Co.,

Schenectady, X. Y.

The type illustrated

in Fig. 1 is equipped

with contact segments

that may be easily and

quickly removed. For

protection against
failure of voltage and

the consequent danger

of its immediate re-

turn, these rheostats are provided with an attachment which
holds the switch arm in the running position under normal
conditions of operation. If the power fails, the attachment

releases the switch arm and a spring instantly returns it to

the off position; the motor is then disconnected from the

power circuit, and it cannot be started except in the correct

way. This device is connected directly across the line in

series with a resistance, and is thus independent of the cur-

Fig. 2. Regulating: Rheostat wdth Permanent
Segments

rent of the motor field, whicn varies in different motors, and

it will protect any motor with which the rheostats may be

used. The resistance units are of an improved design, so con-

structed as to be non-fragile, and thoroughly ventilated.i These

rheostats are designated as the CR-151.

When additional protection is required, the type known as

Pig. 3. Regulating Panel of the
WaU Type

Fig. 4. Regulating Panel of the
Floor Type

CR-155 should be used. They have all the features common to

the type previously referred to, and in addition they are pro-

vided with a device which protects the motor in case it is too

heavily loaded. For installations where the service is not so

severe, the CR-152 rheostats, one of which is illustrated in

Fig. 2, are used. These are similar to those illustrated in

Fig. 1, with the exception that they do not have renewable

segments. In the larger sizes, the circuit is made and broken

on an auxiliary button, which is so designed that it can be

easily renewed.

In Figs. 3 and 4, regulating panels of the wall and floor

types are shown. Tie controllers are mounted on a slate base

in connection with a double-pole circuit breaker, thus form-

ing a very compact equipment, which may be easily installed.

MOTOR DRIVE FOR BARNES SLIDING
EXTENSION GAP LATHE

The method of applying a self-contained motor drive to

the 12-22-inch sliding-extension gap-lathe built by the Barnes

Drill Co., 814 Chestnut St., Rockford, 111., is illustrated here-

with. This type of lathe is particularly adapted to the work of

garages and general repair shops, owing to the wide range

of work which it is capable of handling; and the self-contained

drive adds to the convenience of the equipment where electric

current is available.

Any constant-speed motor for either direct or alternating

current may be used for driving, and when this type of motor

is employed, eight changes of spindle speed are available. A
variable-speed motor can, however, be used if desired, to in-

crease the number of spindle speeds. The motor is belted to

the driving shaft pulley as shown. On this shaft there are

two reversing friction clutch gears which give both forward

and reverse speeds. These gears are practically the same as

those on the all-geared tapping machine built by this company,

which was described in the department of Xew Machinery and

Tools for July, 1910. As the illustration shows, power is trans-

mitted from the driving cone at the rear to the spindle cone

by means cf a belt. This belt is 2 inches in width, and pro-

vision is made for keeping it to the required tension.

The starting, stopping, and reverse motion of the lathe spin-

dle is controlled by the horizontal shifting bar shown above

the lathe, which is within convenient reach. Moving this bar
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to the left gives a forward motion; a movement to the right

reverses the lathe; and it can be stopped by placing the bar in

a central or neutral position. Tlie reverse speed is in the

ratio of 1% to 1. The starting rheostat is mounted on a

bracket above the headstock, as shown, and the outfit is fur-

Barnes Sliding Extension Gap Lathe with Motor Drive

nished, wired, belted and ready to run as soon as the feed

wires are connected.

This machine has power feeds for both longitudinal and

cross movements, and the necessary change gears are fur-

nished for cutting either right- or left-hand

threads, ranging consecutively from 2 to IS

(Including llVi pipe thread) and by two's

from IS to 36 and by four's from 36 to 48.

The bed of this machine is broad, deep, and

well braced. The main and top beds are

fitted together by a dovetailed construction

which permits the latter to be firmly held

at any point by means of clamp-bolts placed

transversely through the main bed. For ex-

tending the gap, the top bed is drawn back

by means of a screw and crank at the rear

end. The maximum swing over the bed is

13 inches and over the carriage S% inches. The swing
through the gap is 22 1^ inches. The lengths of the beds

regularly furnished are oio and 7 % feet. The maximum dis-

members do not strike or liound against each other after dis-

engagement at the forward end of the turret travel. With

some makes, the drivers strike more or less, provided the tur-

ret does not recede instantly, thereby damaging the die-holder

and making an unpleasant noise. This holder can also be

used for riglit- or left-hand threads by making a few simple

changes.

As shown in the sectional view, Fig. 2, the holder has a

sleeve which is gripped in the turret and a stem which fits in

the sleeve. In the driving mechanism there are two pieces A,

of the same shape, which are held in position by screws B.

The driving pins E. which come in contact with parts A when

threading, are plain pins having heads which are somewhat

larger than the body and flattened on the sides. Farts A and

E are held in their correct positions by a weak, piano-wire

coiled spring I, which is just strong enough to keep the two

large members of the die-holder together. After the turret has

advanced to the end of its travel, and the driving points

A and E are disengaged, the small springs G swing parts A,

which are pivoted on screws B, back so that their angular

ends are nearly in a straight position, or in a plane at right

angles to the axis of the holder. By this movement, the ends

of driving pins E and parts A clear one another, regardless

of how long the turret remains in the advanced position, there-

by eliminating any pounding and damagirg of the parts which

carry the die or tap forward. The pieces C have no duty to

perform when the die-holder is on the threading operation,

but when the spindle reverses, parts C drop into the slots H
and hold the die-holder rigid while the turret recedes. Tliese

pieces are constantly held in their position, whether in the

slots or otherwise, by springs K. The slots H. into which

pieces C fit, are milled on a fairly large diameter, and this

part of the mechanism is designed to last indefinitely.

Vuhiiii'ni.s'y'-

Fig. 2. Sectional View of Cleveland Die-holder

When changing the die-holder for cutting left-hand threads,

the screws B are removed and the parts A are turned over so

that the straight driving side is in the opposite direction in

both cases. The screws J and F are also removed so that

pieces C can be turned around to reverse the position of the

driving sides. The small screws F fit into slots E and simply

hold the pieces C in their proper position. From the fore-

going, it will be seen that the necessary changes tor cutting

a thread of opposite hand, take but a few moments. After a

long series of tests made by the company, the mechanism of

this die-holder showed no perceptible wear, which speaks well

for its durability.

Fig. 1, Cleveland "Silent" Die-holder for Right- or Left-hand Threads

tance between the centers with beds of this length, when
closed, is, respectively, 36 and 60 inches. With the top bed
extended, the maximum distance between the centers is 54

and 96 inches for the 5%- and 714-faot beds, respectively.

CLEVELAND "SILENT" DIE-HOLDER
An ingenious design of die-holder that has recently been

brought out by the Cleveland Automatic Machine Co., Cleve-

land, Ohio, is illustrated in Pigs. 1 and 2. This is known as

the "silent" die holder, owing to the fact that the driving

GRANT FIVE-SPINDLE ROTATING-ROLL
RIVET SPINNING MACHINES

The machine Illustrated herewith is a special flve-spindle

noiseless, rotating-roll, rivet-spinning machine, recently

brought out by the Grant Mfg. & Machine Co., SO Silliman Ave.,

Bridgeport, Conn. This riveting machine differs materially

from the regular line of single-spindle riveters built by this

company. The table is arranged to move up and down thus

bringing the work in contact with the spinning rolls through

the medium of a toggle leverage arrangement. The spindles

are also Individually adjusted vertically to accommodate vary-

ing heights of work to be riveted.

The method of revolving the spindles from one common
pulley is practically the same as that used in multiple-spindle
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drills. The spiral gears which operate the spindles are en-

closed in a cast-iron case and are partially immersed in oil.

The gears are so arranged that a pumping action takes place

while they are in motion, which draws the oil from the bottom
up around the sleeve gear bearing; it is then thrown out at

the top of the gears, due to the centrifugal force, and returns

to the bottom of the gear case, thus lubricating all of the

upper working parts in a thorough manner.

It will be noted that

the roll-holders and
the lower part of the

spindles are mounted
in a solid casting

which is attached to

the main frame of the

machine. The spin-

dles are so located in

this casting that they

exactly match the lo-

cation of the posts

which are to be riv-

eted, it being intended

to use several of the

roll-holder spindle-lo-

cating plates or cast-

ings to accommodate

work of varying cen-

ter distances and
shapes. The plates all

being interchangeable

with the frame, can be

quickly removed and

replaced by others, ow-

ing to the fact that

the lower part of the

universal-joint c o n -

necting the lower part

of the spindle with the

upper, has a square

hole in it matching

the short spindle
which is attached to

the plate casting. This

permits of its being

removed and another

plate and its spindles

inserted which will

exactly match the

work it Is intended
Rotating-roU Rlvet-ephinlng Machine

for, without adjustment, in a very few minutes.

This machine was designed particularly for riveting five

posts into clock frames or plates. The machine is, however,

readily adapted to quite a variety of work where the parts to

be riveted are not too close together as it is necessary to have

the riveting spindles of sufficient size to insure ample strength.

NEW MACHINERY AND TOOLS NOTES
Mandrel: .Jaeger & Sword Mfg. Co., Millbrook, N. Y. Man-

drel equipped with a roller grip which holds the work in a
positive manner. This mandrel is particularly adapted for

such work as gear blanks, collars, bushings, etc.

Tool-room Forge; 0. U. Scott, Davenport, Iowa. Forge es-

pecially designed for high heats. It is claimed for this fur-
nace that extremely high heats can be taken on finished tools
without scaling or blistering them. The size of the heating
chamber is 4% by 9 inches, and the opening measures 5 by 3
inches.

Combined Punch and Shear: Henry Pels & Co., 90 West
St.. New York City. Combined universal punch, splitting
shear, angle and bar cutter adapted to the work of shipyards,
boiler, bridge or structural shops. This machine is built in
seven sizes, and it will be made to conform to any specifica-
tions which may be furnished.

Tool and Surface Grinder: Burke Machinery Co., Conneaut.
Oliio. Tbe tool and surface grinder formerly built by the
XXth Centurv Tnnl Co.. is now beins: manufactured by the

Burke Machinery Co. This machine is adapted to the grind-
ing of form and cutting-otf tools for hand or automatic screw
machines, and is also useful for general tool and surface
grinding.

Press: Ferracute Machine Co., Bridgeton, N. J. Press par-
ticularly adapted for such work as notched armature disks.
The distance between the columns is 40 inches, and the ma-
chine is equipped with a circular die-bed. The drive is suf-

ficiently powerful to enable the use of dies having flat cut-

ting surfaces, rather than the sheared type, as those without
shear have been found preferable for armature disks.

Electric Hand Drill: United States Electrical Tool Co., 193S
West 8th St., Cincinnati, Ohio. Electric hand drill that is ex-

ceptionally light and convenient to handle, its complete weight
being only 9 pounds. The motor is of the self starting induc-
tion type and is designed for a 110- or 220-volt. 60-cycle, single-

phase alternating current. The casing for the motor is made
of aluminum to reduce the weight as much as possible.

Drill Press Milling Attachment: Ritter Machine Co., Se-
dalia. Mo. Attachment that may be applied to a drill press
for cutting keyways or for end milling operations. The frame
of the attachment is clamped to tbe spindle quill, and a bevel
gear attached to the end of the spindle drives the cutter arbor
through a train of gearing. The work is attached to an aux-
iliary table or slide that is mounted on the regular drill press
table.

Recording Instrument; General Electric Co., Schenectady,
X. Y. Recording instrument for obtaining information on
motor-driven machines, such as the number of hours the ma-
chine has been operated, both running light and loaded, the
time required for removing a finished piece of work and start-

ing another, etc. This instrument is well designed, both elec-

trically and mechanically, and it is adapted to permanent or
temporary installation.

Tumbling Barrel: .1. M. Betton. ITS Washington St., New
York. Tumbling barrel in which the castings are cleaned by
the action of a sand blast which is conveyed to the barrel
through two pipes having nozzles which are moved mechani-
cally across the barrels so as to cover all the articles to be
cleaned. It is said that from 250 to 350 pounds of brass cast-

ings may be cleaned in this barrel in ten minutes and without
defacing the surfaces of the work in any way.

Spark Plug Wrench: .1. H. Williams & Co., 150 Hamilton
Ave.. Brooklyn, X. Y^ Drop forged, steel spark plug wrench
having a box end adapted for Jo-inch spark plugs, and an open
end fitting a tire lug. a "s inch United States Standard cap-

screw, a %-inch A. b. A. M. standard nut and cap-screw, and
a 9/16-inch setscrew. This wrench has been designed to meet
the demand for a convenient and reliable tool, around auto-

mobiles, motor boats, gasoline engines, etc.

Combined Punch and Shear: Slater, Marsden & Whitte-
more Co.. Beloit, Wis. Combined power punch and shear built

in four different sizes. The body is a single piece casting and
the eccentric is cast integral with its shaft. The operating
clutch is an improved positive, four-jaw type controlled by a
foot lever. This tool is equipped with knives for cutting
both round and flat stock, in addition to a punch and die and
adjustable gage. Angle shearing attachments, and other spec-

ial equipment can also be supplied.

Tool-Holder: Universal Tool (fo., .lamestown, N. Y. Tool-

holder especially designed for planer, shaper and boring-mill

work. The body of the holder is enlarged at the working
end which contains a swiveling part through which the cutter

passes. This swivel may be clamped in any position, which
enables the cutter to be used for either vertical or horizontal

planing. A self-tightening feature causes the cutter to be
held more flrmly, as the pressure of the cut Increases. As the

cutter is located back of the holder far enough to be in line

with the pin in the clapper-box, chatter is eliminated.

Reducing Presses: Standard Machinery Co., 7 Beverly St.,

Providence, R. I. A line of reducing presses used for drawing,
broaching and reducing metal. These machines may be
equipped with dial feeds, or with an automatic cam knock-
out for sheet work. They have extra long ways, long bearings
for the slides and ball-and-socket connections. The crank-

shaft is of heavy drop-forged steel. The driving power is

taken direct on the clutch and pulley, so that the balance
wheel is without a belt. The equipment regularly furnished
with these presses includes all the accessories ordinarily sup-

plied with a tool of this character.

Power Presses: Leader Foundry & Machine Co.. Quincy,
111. Line of inclinable open-back power presses. The frame
of the press proper is mounted in a cradle or base and it may
be inclined by means of a screws and swiveling device. The
frame is reinforced by tie-rods at the front, which are used
only for heavy forming and embossing work. A safety clutch

is provided so that the dies may be set while the flywheel is

in motion. The automatic knock-out attachment is positive

and does not depend upon springs for its action. The cap
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grip is designed for holding eitlier round or square shanks
rigidly and without marring them.

Automatic Shears: Kane & Roach, Niagara and Shonnard
Sts., Syracuse, X. Y. Automatic shears equiiiped with straight-

euer for straightening and cutting automatically strips of any
desired length from sheet-metal coils. The coil, mounted
on a reel, is placed in front of the machine, and the material
is drawn between the straightening rolls and then cut into

strips, the length of which depends upon the position of an
adjustable gage which the stock strikes, thus tripping the ma-
chine and setting the shears in motion. This machine has a
capacity for stock ranging in widths from 3 or 4 inches to 15

inches and with thicknesses varying from 1/S to u, 16 Inch.

It can be furnished for lighter or heavier and wider work and,

if desired, it can be arranged for straightening shapes other

than sheets or flat stock.

Horizontal Boring, Milling, and Drilling Machine: Cleve-

land Machine Tool Works. Cleveland, Ohio. Horizontal bor-

ing, milling, and drilling machine driven by a three-horse-

power constant-speed motor, operating at a speed of 1135 revo-

lutions per minute. The motor is attached to the rear of the

bed, and it is protected from chips and dirt by a hood. The
machine has 12 speed changes, in geometrical progression;

six of these are direct, while the remainder are obtained by
the back gears. There are also 16 head, platen, and bar feeds

obtained through positive gearing, and varying from 0.005

inch to 0.3 inch per revolution of the spindle. All feeds are

reversible and a complete change in either speed or feed can

be made by the manipulation of a single handle. These
changes can also be made while the machine is running, with-

out interference. Attachments, such as a revolving table, aux-

iliary table, boring-bars and star-feed facing-head can be sup-

plied.

Pneumatic Grinder: Cleveland Pneumatic Tool Co., Cleve-

land. Ohio. Portable pneumatic grinder and casting cleaner.

This grinder is controlled by twisting one of the handles, a

turn to the right or left serving to start or stop the machine.
The emery wheel arbor is equipped with ball bearings, and it

is connected by a key directly to the main crankshaft, which
is operated by four single-acting pistons that are connected

in pairs to opposed throws of a double crankshaft. This
grinder will drive wheels up to 6 inches in diameter with a
1%-inch face. It is adapted to grinding off fins and risers

from iron and steel castings, trimming weld seams, etc.

When clamped in a vise, it may be used for edging small tools.

The emery wheel can be replaced by a multiple disk scaling

wheel for removing rust or scale. A wire wheel brush can

also be employed for cleaning castings, and butBng or polishing

may be done by the use of a felt wheel.

Rifling Machine: Pratt & Whitney Co., Hartford, Conn.

Piston rifling machine that will accommodate pistol barrels of

any style up to 10 inches in length. Two barrels may be rifled

simultaneously, and the machine is entirely automatic in its

operation. The two spindles which carry the rifling rods are

mounted in a head which travels longitudinally on the bed.

The rotating action of the spindles, by means of which the

rifling groove is given the required lead, is governed by a

taper bar, the angular position of which is varied for different

leads. The indexing mechanism is made to index for either

4, 5 or 6 grooves as desired, and it is entirely automatic. The
rifling tools are of the hook cutter type, and they are auto-

matically fed and withdrawn for each succeeding cut until

the required depth is reached, when the feed is stopped auto-

matically. Each machine is equipped with an oil pump for

conveying the lubricant to the cutters.

Internal Grinder: The Garvin Machine Co., Spring & Var-

ick Sts., -Xew York City. Hole grinder designed to give a max-
imum production of high-grade work. Particular attention

has been given to the reduction of time required for centering

and clamping work in position. By means of special jaws,

bevel and spur gears may be accurately located by the pitch

line. The master collet type of chuck, and a magnetic chuck

with a centering plug for rapidly centering work which cannot

be advantageously held in a chuck or collet, can be furnished,

as well as slotted faceplates. The work-head of this machine

is heavily constructed and it can be swiveled to an angle of 15

degrees for grinding taper work. This head has a cross feed

of 2 3/16 inches and it is operated by a handwheel having mi-

crometer graduations, thus enabling accurate adjustment. An
adjustable diamond truing attachment is mounted on the rear

of the bed, which, when not in use. may be swung back out of

the way. This machine has a capacity for holes ranging in

diameter from % inch to 4 inches, and for lengths up to 4

inches. Its net weight is 1200 pounds.

400-Ton Press: A. Garrison Foundry Co., Pittsburg, Pa.

400-ton double-acting drawing press, weighing about 175,000

pounds. One of the novel features of this press is the mechan-
ism by which the blank-holding device is operated. The
blank-holder is given an unusually long movement, the lift

being 20 inches while the stroke of the ram is 28 inches.

This gives a long interval and considerable room, for the in-

sertion of the blank. Another advantage of the construction

is that the dwell of the blank-holder is absolute; not only does
all action cease but the crankshafts which lift the blank-hold-
er, are held rigidly, being clamped in a vertical position by
a latch and arm. The length of the dwell of the blank-holder
is also independent of the stroke of the ram. The blank-hold-
er carries two rods which pass down through the frames, and
these rods have a cross arm through which the knockout bar
passes. This arrangement for ejecting the blanks is said to
be very efficient on heavy work, where blanks of unusual
thickness have to be forced upward through large dies. The
stroke of the knockout rod is adjustable from 20 inches down
to as little as desired. The ram is raised and lowered by a
small motor, mounted on it. About 100 horsepower is re-

quired for driving this machine when doing its heaviest work.

WIND WAGON ON SKATES
What is known as a "wind wagon" was first introduced to

the public at the Indianapolis Motor Speedway last summer,
when it raced with a Wright aeroplane driven by Walter

Brookins. This machine is a stock Overland car and is driven

entirely by a rapidly revolving propeller in the rear. This

Wind Wagon." with Whe^-ls rt-plnced by Runners

propeller is of the aeroplane type and is eight feet in diam-
eter. The differential is not connected 'W'ith the transmission

in any way, the motor being connected by a chain drive with
the propeller. This machine Is now equipped with runners,

as shown in the accompanying illustration, and it has been
driven at a high rate of speed over the snow-covered roads

and ice around Indianapolis.

The formation of the Machine Tool and Engineering Asso-

ciation in Great Britain was referred to in the January num-
ber of Machinery. The organization has rapidly become a

factor in the machine tool business in Great Britain, and
embraces now practically all the leading machine tool build-

ers of the United Kingdom. One of the objects of the or-

ganization is to regulate the matter of exhibitions of ma-
chinery, and the machine tool makers have decided that hence-

forth they will determine for themselves how, when, and

where exhibitions shall be held, rather than to feel under

obligations to partake in exhibitions arranged by other pro-

moters. It has been decided to hold a large exhibition of

machine tools in 1912 at Olympia. This exhibition -will not,

however, be confined to machine tools, but the association has

decided to widen its scope so as to include every phase of

engineering.
* * *

Wonderful feats in flying are becoming so common that lit-

tle attention seems to be paid to even rather remarkable

achievements. It seems, however, that rather too little atten-

tion has been given to the flight of Wynmalen, who, carrying

a passenger, flew from Paris to Brussels and back—a total dis-

tance of nearly 350 miles—in less than 30 hours, on October 16

and 17. This flight won for the aeronaut a $20,000 prize of-

fered by the French Automobile Club, the requirement being

that the flight should be completed in less than 36 hours. The
flight in one direction—Paris-Brussels—was completed in 5

hours 20 minutes.



506 MACHINERY Febniarv. 1911

DON'TS FOR MACHINISTS*
By H. E. WOODt

Don't forget that a good pin gage is a very desirable and

reliable tool.

Don't use a fine file for filing babbitt metal, lead, or any

soft material.

Don't use a V-thread tool to cut a U. S. standard thread;

they are not alike.

Don't force a drill that does not cut freely on account of

incorrect grinding.

Don't hammer an unplaned steel or rough cast-iron piece

down onto parallels.

Don't try to ream out much more than 1/64 inch of stock

with a hand reamer.

Don't try to ream out much less than 1/32 inch of stock

with a "rose reamer."

Don't hold your hand on the longitudinal carriage handle

when cutting threads.

Don't spring a model, or templet out of shape when using

It to lay out work from.

Don't hit the contact points of firm joint calipers on hard

surfaces to adjust them.

Don't lubricate the packing of a gasoline pump with oil;

common hard soap is better.

Don't fail to provide a way to get dowel pins out of work

before you drive the pins in.

Don't try to cut threads on steel or wrought iron dry; use

lard oil or a cutting compound.

Don't forget that a die will usually shrink more lengthwise

than sidewise, in hardening.

Don't waste time trying to file with a dull file; new files

are cheaper than a man's time.

Don't be reluctant about using a bastard file when possible;

you can finish with a finer one.

Don't forget that gasoline is an efficient but dangerous

servant for cleaning dirty parts.

Don't attempt to take a final cut on a job of threading,

without a keen free cutting tool.

Don't do all the peening in one or two places it you have

occasion to peen out a piston ring.

Don't think because some men call a mill file a "lathe file."

that you can't do bench filing with it.

Don't forget that the side grain of a piece of sheet steel

will dull tools less than the end grain.

Don't put more than two end thrusts collars on a line-shaf(

;

under ordinary conditions, two will be suflBcient.

Don't connect the ends of belts and leave the hooks poorly

clinched, as the projecting ends will tear the hands.

Don't put packing under a die, or bushings in a die, and

forget to provide a hole for the scrap to fall through.

Don't forget that a tank of hot soda water Is a fine thing

to clean dirty work with; ask for it and get it if you can.

Don't use rubber in any place on a machine where oil will

get at it; the oil will soon eat the life out of the rubber.

Don't let brass or copper be exposed to ammonia in an ice

machine, for the ammonia will eat it as acid eats zinc.

Don't neglect for a minute reporting the line-shaft in case

you notice a coupling working loose, or a key working out.

Don't put up cord belt shifters and leave the ends hanging

near belts, without having weights on the end of the cord.

Don't forget that you should have a rack in front of your

vise to keep your files in, for it ruins them to hit together.

Don't run a chuck or faceplate up to the shoulder suddenly;

it strains the spindle and threads and makes removal diiflcult.

Don't forget that it saves time and worry to have the tool-

room checks stamped with the numbers on both sides of them.

Don't continue using a lathe in which the tail-center does

not eject itself; if it is too short, insert a pin into the back

end.

Don't forget that a crossed belt may be made to run to one

•side, or to the center of the pulleys, by crossing it different

ways.

* For Don'ts previously publishoa in Machinert, see "Don'ts for
Electricians." October, I'JIO, and accompanying references,

t Address : 1S2 N. 4tli St.. Newarli, N. J.

Don't forget that common hard soap makes a splendid thing

to temper a scratch awl in; it needs no drawing after this

plunge.

Don't screw your lathe centers up too tight on any kind of

work, as it is suflacient to have the slack all taken up, and no

more.

Don't loosen the screws too much, at the time you raise or

lower the shaper knee; it allows a chance for chips to get be-

hind it.

Don't clean out a tapped hole in a hardened piece of work
by running a tap into it, even if you can scratch the piece

with a file.

Don't throw a file-cleaning brush in among heavy pieces of

scrap, etc.; the wire bristles need protection just as much as

the file beard does.

Don't fail to put a little bees-wax, or Albany grease, or some
other heavy grease on the bench draw-slides; it saves both

money and energy.

Don't forget that in an emergency (when you have no nut

arbor) you can screw two nuts on a tap and put them in a

lathe and face them.

Don't slide sheets of copper, brass, aluminum, or any soft

material along on a pile of the same material without placing

a board under them.

Don't forget that the reason pulleys are made larger In

the center of the face than at the edge is because the belt runs

to the highest point.

Don't be in too much of a rush or nervous when calipering

a piece of work, as that is one job at which you must be de-

liberate to insure accuracy.

Don't fail to pick up all washers, nuts, odd bolts, straps,

scrap pieces of brass, etc., and put them where they can be

found when wanted for use.

Don't caliper a piece of work in a grinding machine when
the emery wheels are running, as even the slightest vibration

destroys the sense of touch.

Don't forget that if your largest lathe dog has too small a

mouth to bite the job, you can grip it by using two straps, of

most any kind, bolted together.

Don't leave defective goods lying around the shop, in win-

dows, in corners and nooks, or on ledges; it Is better to con-

sign them at once to the scrap heap.

Don't screw a tool-post screw any tighter than is absolutely

necessary; many mechanics have a false idea as to how tight

a lathe tool should be to do its work.

Don't throw odd-sized bolts into a bin among the standard

bolts; it is better to have a special bin for all odd bolts and

nuts, or to put them in the scrap box.

Don't wear overalls with rags on them; If you can't afford

to buy new ones have the old ones patched; patches are no

disgrace, but rags are dangerous In many ways.

Don't forget that if you tell the emery wheel or carborun-

dum wheel manufacturers what class of work you are to do.

they will advise you rightly about what wheels to use.

Don't use a large tap wrench on small taps or reamers,

even If you can screw the jaw down so that the hole fits the

shank, as the slender tools are liable to be broken.

Don't use a lathe carriage any length of time in one place

and then start and run it a long distance, without cleaning

off the shears and adding a little oil before you start on the

trip.

Don't attempt to cut a T-slot on a shaper or planer without

raising your tool up over the work on each return stroke,

unless the clapper-block Is bolted down so that the tool can-

not rise.

Don't expose the fine or delicate cutting edge of any tool

to the hottest place in the fire; you should heat the heavy

parts first if possible and let the heat run out to the thin or

cutting edges.

Don't plane down the side of a piece of work on a planer or

shaper without shifting the clapper-block over to one side,

thus causing the tool to swing away from the surface you

are cutting, and not ride over it.

Don't grow envious and start "knocking" a man when you

know he is getting more wages than you are; rather try to

make yourself as valuable to the company as he is and thus

get an increase in your own wages.
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LATHE ATTACHMENT FOR TURNING
SPHERICAL SEGMENTS

By ETHAN VIALL-

The turning of the small balls on the ends of ball-ci-anks,

or other similar jobs, is comparatively easy and may be done

in several ways with nothing more than forming tools of

either circular or tube-like cutting section, but when it

comes to doing spherical turning on large pieces of work

where the cut is interrupted in the manner shown in the

accompanying engraving and in which considerable tough

metal has to be removed, a simple forming tool is not practi-

cable for a number of reasons; and a specially designed fix-

ture is best if more than a few are to be machined. The piece

shown being turned is part of the ball-and-socket section of

a case for the shaft drive on an automobile made by the

Nordyke & Marmon Co., Indianapolis, Ind., and it is turned

spherical only on the surfaces indicated by the points A and

B. .A.S the engraving plainly shows, the fixture used is at-

tached to the regular tool carriage of the latbe, only the cross-

slide being removed. Circular motion is imparted to the

large worm gear C. through the shaft and worm D and E, by

BaU-cuttlng Attachment for a Lathe

turning the hand crank at F. The shaft D is attached to the

tool carriage by two easily removed brackets or boxes which

are bolted to the T-slots at the front and rear, one bracket

being shown at G. Adjustment of the cutting tool is made
possible by having the toolpost and block H. set on a cross-

slide I and moved in or out by the screw J, though similar

results to a limited extent may be obtained by setting the

tool so as to project from the toolpost to a greater or less de

gree as desired.

The applicability of this form of attachment to various

spherical turning jobs of all kinds and sizes will be at once

grasped by those having such work to do.

* * *

A copy of a monthly magazine published eleven years ago

containing a leading article that recorded American progress

in automobiles to date, was lately brought to our attention.

It was illustrated with several halftones showing the prevalent

types of self-propelled vehicles of the period. The change

that has taken place since is astonishing. The bicycle-type

wheel has disappeared; the short body and the other buggy or

horse-drawn vehicle characteristics also. The automobile was

in a most unsatisfactory state so long as it followed the con-

ventional lines of its progenitor—the horse-drawn vehicle.

The logical position of the engine was found by the French

designers to be directly in front where it is get-at-able, where

the radiator is most advantageously located and w'here the

engine hood gives a characteristic to the lines of the machine

as a whole quite in keeping with its purpose. Moreover the

forward position of the power plant made necessary the long

wheel base which is advantageous in many ways. American

inventors had located the engine in almost every other posi-

tion, but with poor success.

.\ddiess ; 131 Mills Ave., Ilartwell, Ohio.

EDWARD DANIEL MEIER
Edward Daniel Meier, who was elected president of the

American Society of Mechanical Engineers at the December
meeting, was born of German parentage in St. Louis, May 30,

1S41. After a preliminary education in the country schools,

he entered the Washington University of St. Louis, where he

spent the years from 1856 to 185S. During the four following

years, he was educated at the Royal Polytechnic College, Han
over, Germany, and returned to the United States in 1862, be-

ginning his engineering career- at the Mason Locomotive

Works at Taunton, Mass. In the following year, however, he

left the employ of this firm to enlist as a volunteer in the

Union Army, and remained in service until the close of the

war in 1865. After the war he immediately turned his atten-

tion to peaceful pursuits, but the military spirit continued

active in him, for in 1877 he organized the first company of

emergency militia in St. Louis, and he became afterwards a

colonel, and was finally put in command of the entire state

militia. The appointment of brigadier general was offered to

him, but he declined it, and soon afterwards resigned from

active service. His civil career has been no less distinguished

than his military achievements. Immediately after the war
he spent a year as machinist and draftsman in the Rogers

Locomotive Works, at Paterson, N. J., and from 1867 to 1870

he was assistant general superintendent, and later superin-

tendent of machinery for the Kansas Pacific Railway. In the

'70's he was engaged as consulting mechanical engineer in the

designing and building of machinery of various kinds. In

1SS2, Col. Meier began developing the well-known Heine type

of water-tube boilers, and from 1885 to the present time he has

been president and chief engineer of the Heine Safety Boiler

Co. Practically all the advances and improvements that have

been made in the past twenty years in the legal requirements

of boiler material have been made through the suggestions and

under the advice of Col. Meier and his associates. He has also

been interested in several other mechanical devices which he

has designed or perfected. His association with the Ameri-

can Society of Mechanical Engineers dates back to the first

years of the existence of the Society, and he has served in an

official capacity in that body since 1895, when for three years

he was one of the managers. He was also vice-president

from 1898 to 1900, and from 1909 to 1910.

In the article entitled "A Micrometer Stop for the Lathe

Carriage," published in the .lanuary issue of Machixehv, ii

was stated that the scale H shown in the illustration accom-

panying that article is graduated into one-hundredths of an

inch. Instead it should have read that the scale is divided

into twentieths of an inch.
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PERSONALS
Foster Bartlett has been appointed foreman of the foundry

of the New Home Sewing Machine Co., at Orange, Mass.

Walter Leonard of Athol, Mass., has taken the position of

master mechanic for the Union llfg. & Drop Forge Co., Provi-

dence, R. I.

Ethan Viall has resigned as associate editor of Machineey
and is now connected with the American Machmist in a simi-

lar capacity.

J. F. Barr, formerly Detroit manager for Manning, Maxwell
& Moore, Inc., has Joined forces with the Gear Grinding Ma-
chine Co., Detroit, Mich.

F. P. Huston, sales manager of the Kempsmith Mfg. Co.,

Milwaukee, Wis., sailed in December for an extended trip

abroad in the interests of his company.

William H. Hooper, for the past nine years foundry super-

intendent for the New Home Sewing Machine Co., Orange,
Mass., has resigned his position.

William Hadley, for the past tour years general foreman of

the machine department of the Hendee Mfg. Co., Springfield,

Mass., has resigned his position.

George W. Mclntyre, representing the Monarch Valve Co.,

Springfield, Mass., is taking a six weeks' trip through France,

looking after the interests of the company in that territory.

E. F. Lake, for a number of years associate editor of the

American Machinist, has resigned, and will, for a time, con-

tribute articles on metallurgical subjects to the technical press

generally.

H. B. Layman, formerly with the Packard Co., and for the

past year president and general manager of the Brightwood
Motor Mfg. Co., Springfield, Mass., has withdrawn from that

company.

W. L. Schellenbach, formerly with the John B. Morris Ma-
chine Tool Co., Cincinnati, Ohio, has taken the position of

chief engineer with the Lodge & Shipley Machine Tool Co., of

Cincinnati.

Cecil H. Taylor, formerly chief engineer of the Hudson
Motor Car Co., Detroit, Mich., hag taken a position in the en-

gineering department of the Everett-Metzger-Flanders Co., in

the same city.

E. J. Stone, Springfield, Mass., has resigned as chief drafts-

man and mechanical engineer of the Chapman Valve Mfg. Co.

to take the position of general manager for the Brightwood
Motor Mfg. Co., of Springfield.

W. A. Davidson, for the past six months draftsman tor the

Parker Transmission & Appliance Co., Springfield, Mass., has

resigned and will return to his former position with the Col-

burn Automobile Co., Denver, Colo., as designing and head
draftsman.

Walter Loring Webb and James M. Kennedy, well-known in

the engineering world, have been added to the organization of

the engineering firm of Dodge, Day & Zimmerman of Philadel-

phia, Pa. Mr. Webb has a reputation as the author of several

engineering text-books.

E. C. Hosmer, for the past three years employed by the

Crucible Steel Co. of America, has resigned and taken a posi-

tion with Denman & Davies, steel and iron merchants. New
York. Mr. Hosmer will cover the Connecticut and Massachu-
setts territory, his headquarters being at Springfield, Mass.

F. 0. Hoagland, who was recently appointed acting works
manager of the Remington Arms Co., Ilion, N. Y., at the time
when C. C. Tyler, formerly works manager, was appointed

general manager of works for the Remington Arms Co., Ilion,

N. Y., and the Union Metallic Cartridge Co., Bridgeport, Conn.,

has now been appointed works manager of the Union Metallic

Cartridge Co.

W. S. Chase and P. E. Ryan of the National-Acme JIfg. Co..

Cleveland, Ohio, sailed for England January 14, for the pur-

pose of establishing a sales branch in Great Britain. This

branch will handle not only the regular Acme automatic mul-

tiple-spindle machines, but special machinery for second oper-

ation work, etc., as well. Messrs. Chase and Ryan will also

spend some time traveling on the Continent in the interests

of their company.

The latest Government report of the number of railroad em-

ployes puts the total number for the country at 1,672,074. Of

this number approximately 665,000, or 40 per cent., are em-

ployed on railroads which have inaugurated pension systems.

The leading railroads having inaugurated pension systems are

the New York Central, the Rock Island, the Pennsylvania, the

Buffalo, Rochester & Pittsburg, the Chicago & Northwestern,

the Illinois Central, the Santa Fe, the Union Pacific, the

Southern Pacific, the Lackawanna, the Baltimore & Ohio, the

Atlantic Coast Line, the Reading, and the Jersey Central.

^a^

Charles Hill Morgan

OBITUARIES
Clayton S. Mattison. treasurer and superintendent of the

Eagle Square Co., South Shatishury, Vt., died in January, aged
forty-one years.

Charles Nicholson, salesman for the Carborundum Co., Niag-
ara Falls, N. Y., died at his home in Philadelphia, December 18,

aged fifty-nine years.

Jay E. Spaulding, president and treasurer of the New Eng-
land Pin Co., Winsted, Conn., died at his home on January 6,

aged sixty-tour years.

Alpheus W. Rice, for the past forty-five years an employe at

the Smith & Wesson Works in Springfield, Mass., died at his

home in that city December 3, aged seventy years.

Henry Grant Thompson, secretary and treasurer of the
Henry G. Thompson & Son Co., New Haven, Conn., died re-

cently at Paris, France, after an operation for appendicitis,

aged fifty-seven years.

Fred B. Childs of Spokane, Wash., who was master me-
chanic of the Northern Pacific Railroad Co.'s shops, was last

month stricken with apoplexy and died while on board a
train in Montana. He was forty-eight years of age.

James Sadler, one of the first steel makers in the United
States, and for many years in charge of the Farist & Windsor
Steel Co. at Windsor Locks, Conn., which company furnished
much steel for the government during the Civil War, died at

Springfield, Mass., January 4, aged seventy six years.

CHARLES HILL MORGAN
On January 10, Charles Hill :\Iorgan. president of the

Morgan Spring Co. and the Morgan Construction Co.. of

Worcester, Mass., died at his home at 2S Catharine St., of that

city. Mr. Morgan was born January S, 1831, and was thu3

eighty years old at the time of his death. At the age of

fifteen he entered the machine shop of his uncle, Mr. J. B.

Parker, of Clinton, Jlass.. as an apprentice: during this time
he also studied mechanical drawing at night, after twelve

hours' work in the shop. When twenty-one he was put in

charge of the Clinton mills dye house, and devoted himself

with great zeal to the study of chemistry. He was then for

some time draftsman for the Lawrence Machine Co., and
from 1855 to 1860 was employed in the same capacity by
the well-known inventor and manufacturer. Erastus B. Bige-

low. In 1860 Mr. Morgan formed a partnership with his broth-

er, Francis H. Morgan, and was for some years engaged in the

manufacture of paper bags in Philadelphia. He at this time
developed machinery which put paper-bag making in the

United States on a commercial basis. In 1864 he entered

into the employ of the Washburn & Moen Mfg. Co., of Worces-
ter, Mass., as general superintendent—a position which he held

for twenty-three years. In this capacity he traveled exten-

sively in Europe for the purpose of studying wire manufac-
ture abroad. For eleven years he was one of the directors of

the company. Mr. Morgan has been prominently identified

with the development of the continuous rolling mill and with

spring making. In 1S81 he founded the Morgan Spring Co.

for the manufacture of springs, and was a pioneer in this

line of business. In 1891 the Morgan Construction Co., which
devoted itself to the making of rolling mills and wire draw-

ing machinery, was founded. In 1852 Mr. Morgan married

Harriet T. Plympton of Shrewsbury, Mass., who died a few

years later leaving a son. In 1863 he married Rebecca A.

Beagary who, with two sons and two daughters, survives him.
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These machines are adapted for the rapid production

of duplicate parts in small lots.

B.®S.WireFeedScrewMachines
Unless the volume of any one kind of work in a shop is

sufficient to warrant the installation of automatic machines,

the wire feed type is the most economical to employ. Because

they are adapted for such work, they embody many conveni-

ences to aid in setting up and operating.

A glance at the sizes of

the machines in the line

will emphasize their range.

They are as follows:

No. takes stock ^s" diameter;

turns to 2K" length.

No. 1 takes stock "s" diameter;

turns to 3" length.

No. 2 takes stock y^" diameter;

turns to 4" length.

No. 4 takes stock V/^' diameter;

turns to 8".

No. 6 takes stock IJo" diameter;

turns to 10".

See our Catalogue for detailed descriptions. Sent on request,

BROWN «l SHARPE MFG. CO.
Providence, R. I., U. S. A.
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COMING EVENTS
Jamiai-v 2S-Fcbruaiv 11.—Tontli .\niuial National Automobile Show

,md?rX'^ auspices of" tho National .Vssociation of AutpniobUe Manu-

factJMvrs, Inc., in the Coliseum and Coliseum Anne.x, Chicago, b. A.

Mills, manager, New Southern Hotel, Chicago.
.

Februar.v 0.-Monthl.y meeting of the Institute of Operating Engi-

neers, m the Engineering Societies Bldg., 20 W. 39th St., New \o.k

""'riine 14-1 fi.—Annual Convention of the American Railway Master

Mechanics- Association, Atlantic Cit.v, N. .7. Joseph ^\
.
Taylor, sec-

retary. Old Colony Building. Chicago. „ , ,, „„<•„„
June 14-21.—Annual convention of the Tiailway Suppl.v Manufac-

turers' Association, in conjunction with the American Railwa.v Mas-

ter Mechanics', and Master Car Builders' Associations Atlantic City,

N .1 J. D. Conway, secretary. 2130 Oliver Bldg. Pittsburg, Pa

June 19-21.—Annual convention of the Master Car Builders Asso-

ciation, Atlantic City, N. J. Joseph W. Taylor, secretary, Old Colony

Bldg., Chica.go.

SOCIETIES AND COLLEGES
\MERIC\N Society of Knginbku LMiAFTSXiioK. lU! Nassau St., New

Yorli. Prospectus of the aim and scope of this new national organiza-

tion for draftsmen.

New York Electrical Credit Associ.\tion, Sf'^^'a^^^t;- ."***!

meeting in December elected W. B. -(Vallaee to succeed I
.
M. Haiglit a»

president, and U. S. Kolby and F. A. Wurzbach as the new directoi-s.

The hold-over dire.-tors are: John H. Dale, \V. II. Roberts VI .C.

Hall B H Ellis and W. B. Wallace. A. L. Miller was re-elected lep-

resentative on the board of managers. The following concerns w-ere

also elected members of the association ; Hunter Ian & Motoi Co.,

Fulton N. Y. ; New England Electric Supply Co., Hartford, Conn ,

\Vestinghouse Electric & Mfg. Co., Pittsburg, Pa^; P<>no ^^a° I''^"'"'^

Conduit Co., Penn Yan, N. Y. ; and Richard W. Osland, New York

City.

Sheffield Scientific School, Yale University, New Haven, Conn.,

is having a new mechaniial engineering laboratory built, the funds

for which were supplied to the Sheffield trustees by two graduates

G (J and W. S. Mason. Work on the building is progressing, and it

shouid be complet.d early this summer. The b»"<»°g'
o^'f ii- i„^t^

three floors above the basement, will be 85 feet wide liy 200 feet long,

especiallv adapted for its purpose. In the building no provision has

been made for recitation or drawing-rooms, the eutm- space being de-

voted to instruction and experimental work for undergraduati s and

(or research work along engineering lines for graduate students and

special investigators. Tho main floor of the laboratoij will contain

the larger pieces of the equipment, and will be served by a 40-toot

electric crane traveling its full length.

NEW BOOKS AND PAMPHLETS
A\-Nr.\L liFI'OliT OF THE INTERNATK I.NAI. .\s.soCIATIU-N UF .MlXlClPAL

"

ELECTRICIANS. 170 pagcs, 0x9 inches. C. R. George, secretary,

Houston, Texas.

Anxfal Report of the Statistics of Express Companies in thf,'
United States. 82 pages, 8 x 10% inches. Prepared by the

Bureau of Statistics and Accounts, Washington, D. C.

PltOCEEDIXOS OF THE THIRTIETH ANXCAL CoNVKXTIOX OF THE AMERI-

C\N WiTER Works As.suci.vriox, held at New Orleans. April Jb-

30, 1910. 2il2 pages, 6x9 inches. John M. Diven, secretary,

Charleston, S. C.

Wasiiixc, akd Coking Tests of Coal. By A. W. Belden, G. R. Dcla-

mater J. W. Groves, and K. M. Way. Ii2 pages, G x 9 inches. Il-

lustrated. Published by the Bureau of Mines, Department of the

Interior. Washington, D. C, as Bulletin No. 5.

North Dakota Lioxite as a Kiel for Power-Plant Boilers. By

D T Randall and Henry Kreisinger. 42 pages, 6x9 inches.

Illustrated. Published by the Bureau of Mines, Department of

the Interior, Washington. Ii. C, as Bulletin No. 2.

Test of \n •E2a" Locomotive on the Pennsylvania Railroad Com-

PANV's Test Plaxt, Billetin No. 5. llo pages, 6x9 inches.

Published by the Pennsylvania Railroad Co., Altoona. Pa.

This Imlletin 'contains detailed information of the tests on a class

"E2a" locomotive of the two-cylinder simple Atlantic type, performed

at the locomotive testing phint at Altoona, Pa. It had been purposed

to make this test at the plant when installed at St. Louis, but lack

of time prevented this from being done. This bulletin is to be con-

sidered supplementary to the publiiathm issued after the close of the

Louisiana Purchase Exposition, and gives the means of comparing

the performance of the simple-cylinder locomotive with that o' We
four-cylinder compound locomotive, the latter of which was tested at

that time.

Freicht Train Resistance. By Edward C. Schmidt. 152 pages,

6x9 inches. 50 illustrations, 69 tables. Published by the Uni-

versity of Illinois, Urbana. HI., as Bulletin No. 43.
,

This bulletin presents the results of tests upon thirty-two freight

trains in regular service, in order to determine their train resistance.

These tests were undertaken to study the effects upon train resistance

of both speed, and the aver.age weight of cars composing the trains.

The results show the usually-accepted influence of speed upon resis-

tance and they reveal a still greater influence of average car weight

in affecting changes in resistance. For trains composed of cars weigh-

ing 15 tons on the average, the resistance is shown to vary from i Vj.

pounds per ton at 5 miles per hour to 131/2 pounds per tonat 40

miles per hour: while for trains composed of cars weighing i;> tons.

the resistance is found to vary from 3 pounds per ton at o miles per

hour to 5Vi pounds per ton at 40 miles per hour. The whole treat-

ment of the sub.ieet is taken up in a masterful way, and repre-

sents a tremendous amount of work on tho part of the experimenters.

Practical Alloying. By John F. Buchanan. 205 pages. Illus-

trated. Published by The Penton Publishing Co., Cleveland, Ohio.
Price, $2.50.

This book, by the well-known writer in foundry papers, has just

made its appearance from the press. Mr. Buchanan has a high repu-

tation as an authority on all kinds of alloys, with particular refer-

ence to their practical working. Without doubt this is one of the

most complete and comprehensive treatisis on alloying that has ever

been published. The treatment of the subject is extremely interesting,

the development of the casting industry being followed from the ear-

liest times—Aaron's golden calf—culminating in a full, clear exposi-

tion of present-day practice. One of the strong features of the book
is the number of practical tables contained, of which there are som»
thirty-three in the text, and in addition a number more in a conclud-

ing appendix. This feature, in itself, makes the hook of high value.

The chapters are as follows: Metal Refining—.\ucient and Modern;
History and Peculiarities of .\lloys : Properties of Alloys; Some Dif-

ficulties of .\lloving : Method of Making .\lloys: Color of Alloys: No-

tation of .\lloys'; Standard Alloys, Foundry Mixtures; White Metals:
Solders, Novelty Metals, etc. ; Fluxes for Alloys ; Gates and Risers for

Alloys ; .\bout Crucibles and Testing Alloys.

The Slide Rule. By Frank C. Hinckley and William W. Ramsay.
104 pages, 4^4 x 6% inches. Published by the Engineering Text-

Book Co., Boston, Alass. Price: cloth. ?1.25 ; flexible leather,

$1.75.

This book is primarily written for men of limited mathematical
training, with special reference to the needs of boiler inspectors, en-

gineers and mechanics. It contains some illustrative examples show-

ing the adaptability of the slide rule to problems in steam engl-

ni'ering. The book is the outcome of the experience of the authors an<l

their friends, who encountered numerous difflculti<-s in the mastering of

the slide rule from the usual Instruction book, and who therefore

realized that a text-book written in plain English would t'-nd to raise

the veil of mystery and render its use possible to other than higher

mathematicians. Contrary to customary methods, the book is unil-

lustrated it being belii'Ved that the only satisfactory method of in-

struction is by the use of the actual instrument. Chapters are as fol-

lows : The Rule : Finding Numbers on the Slide Rule ; .Multiplication ;

Division: Decimal Equivalents: Circumferences of Circles: Upper
Scales and Sipiare Roots and Squares : Areas of Circles ; Cube Roots

and Cubes; Logarithms: Table of Natural Sines; Table of Natural

Tangents- Inveited Slide: Millimeter Scale; Position of Decimal

Point ; Adaptability of the Slide Rule ; Principle of tho Slide Rule.

SciEXTiric American Cyclopedia of Formulas. By Albert .\. Hop-
kins. I<i7i pages. (1x9 inches. Illustrated. Published by Mudd
& Co., Inc.. New York.

Twenty years ago tho first volume of this book was published.

Since that "time, however, the world has rapidly advanceil and each

year a vast amount of technical literature has accumulated; therefore,

instead of attempting to make any drastic revision of this liook,

it was deemed advisable to recompile and rewrite the entire book.

This work required the constant attention of a staff of experts and
professional indexeis for a period of two years. The old book was
thrown out in its entirety, only about 30 per cent of Its fornmlas

being retained. The others were derived from entirely new sources,

chief among which is the Sricntifir American, followed by the various

American and foreign drug and technical journals, of which practically

all have been laid under contribution. While the present volume con-

tains about 15 1100 formulas, over 150.000 formulas still remain oa

file so that onlv alwut one in ten of these were used. The tw.nty-

Renovating; Coloring _.- . -.-=•„. - . , ,-, .„,„ ,„
and Cold Coating of Metals; (ilass ; Heat Treatment of Metals. An-

nealing, Brazing, etc.; Household Formulas: Ice Cream, Confectionery

and Chewing Gum; Insecticides and Extermination of \ ernun ; Lapi-

dary \rt Artifliing in Ivorv, Bone, etc.; Leather; Lubricants: Paints

Varnish.-s. Bronzing. Lacquers, etc. ; Photography :
Preserving an<J

Canning. Condiments, etc.: Rubber; Soap and Candles
:

Soldering

;

Toilet Preparations and Perfumes; Waterproofing and ! ireproofing

;

Writing Materials. The index is especially good, great care having

been taken in its compilation.

Elements of Electricity for Technical Students. By ^'^
If-

T'm-

bie. 556 pages, 5% x "H inches. 415 illustrations. Published

by John Wiley & Sons, New York. I'rice $2. net.

The author, who is instructor in industrial electricity at the School-

of Science and Technology, Pratt Institute, Brooklyn, N. ^, has prt-

marilv intend.d this iiook to meet the needs of young men who desire

to follow an occupation connected with the electrical industries. He

has aimed, in the preparation of the book, to include an adequate

amount of information concerning electrical laws; to apply th- in-

formation contained to actual practice, and not to abstract theories,

to provide suflicient practice by a great number of concrete practical

examples; and to eliminate history and general theory, and pn-sent

only those facts and principles which the student needs to kn.nv, and

to know well, in order to obtain a general conception of the principles

and practice of electricity. For this reason thi> book does not enter

into details of construction of a great number of different d-vices,

as matter of this kind quic-kly becomes obsolete and is of conrpara-

tivelv little value for the student to acquire while at school. Knowl-

edge" of this kind is much more quickly and satisfactorily obtani-d in

th? actual practice into which he will enter later. In a comparatively

short space', however, the general principles of the different phases

of electrical engineering are well covered, and a novel departure- in

technical book-making, c-onsisting of a summary of the contents cJf

each chapter at the end of the chapter, has been introduced, lbs

s nimarv is an excellent idc^a. It would greatl.v enhance «', value

of all engineering textbooks if they were provided with a concludme

paragraph to each chapter giving a general idea .jt the subject matter

treated and the main conclusions. In fact, the summary in the
sents a tremenaous aiiiouui 01 ivonv uu cuu ijan. -^ c.^. ^-e- ..„^.... inicieu, .cuii c.^ - -—,.";,;:.„ .,„„„ nnde somewhat more ex-

SECURING EFFICIENCY IN RAILROAD WORK By Harrington Emersoi. ''-^ ^;^- ;,^t"f7„.™f ' *,p ., fn.'^^^o^ ^Zl Sfll^i.^t "ad'al'read" b«a
38 pages, 3 X 8 inches. Published by The Emerson Co., 30 Church tensive ^'tl^»»t

'r^VhoroiX tivatment of the subject in the chapterpa^
St.. New York. Price, 25 cents.

, ^ j ,.

This booklet is a reprint of a lecture delivered before the Graduate

School of Business Administration of Howard I^niversity, November
16 1910 and in brief form gives the substance of the efflciency theo-

ries being advanced by Mr. Emersou. In support of these theories the

broc-hure goes on to explain the wonderful savin.gs effected on the

Santa Fe "by the application of the principles laid down by Mr. Emer-

son From "data given, marked advances werc> made in every direction

by this road on the introduction of this new system. Particular em-

p'hasis is given throughout the book to the geometrically increasing effi-

ciency due to arithmetical improvements in each of scneral dependent

departments On this basis, some wonderful inferences are drawn.

Another striking feature of the book, is the prominence given to the

bonus system of remuneration. Mr. Emersou has great faith in its

efficiency in solving the labor problem.

sam'Tn "he"Tore*thorough tVc":rtment- of the subject in the chapter

Uself -"great number cTf numerical examples selected from pract ce

are also included. The book gives evidence of having been caivfully

prepared, aUhough some inaccuracies seem to be almost ."naYoidable

n engineering book-making. For example, on page 383 it s stat.^d

11 defects of this kind. The con-howe -I
?e°nts''f;r'Sers°ar™as''foTlfwsr'Magnets and Magnetism : Eleetro-

magnet"s; Oh'lu's Law; Power Measurement; Measurement of Resis-
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The No. 2 Cone Driven Cincinnati Miller

The No. 2 Plain

Our Cone Type Millers have not

been forced off the market by single

Pulley Machines. And they will not

be. We are making and selling more
of them than ever before. We are

able to do this because we keep our

design ahead of all others.

The illustrations show the No. 2.

It has the manufacturers' standard

range

—

Plain—28" x 8" x 19"

Univereal—25" x 8" x 18"

It can be supplied with power feed

in one, two or three directions.

We call especial attention to the

following features in its design:

The COLUMN is a complete box

of rectangular form.

The FEED MECHANISM is a

single unit assembled by men who
are specialists on this work.

When in place, it is an integral

part of the machine.

It is high above the floor. The

operator need not stoop to reach the

levers.

The feed changes may be made
within the practical limits of milling

while taking a cut without inconveni-

ence, or injury to the gears, because

they are all hardened and run at

moderate speeds.

Tlie feed index is direct reading.

It is the simplest index used on any

machine tool.

All these features, make this type

the ideal machine for manufacturing

small parts, and for Tool Room use.

The No. 2 Universal

Get our Complete Catalog. Ask for Prices and Delivery.

The Cincinnati Milling Machine Co., Cincinnati, 0., U.S.A.
EUKOPEAN Agents—Alfred H. Sehutte. CologTie, Brussels, Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co., Vienna. Budapest and

PragTie. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tj-ne and Glasgow.

Canadian Agent^H. W. Petrie, Limited. Toronto. Montreal and Vancouver. Australian Agents—Thos. McPherson & Son, Melbourne.

Japan Agents—Andrews & George. Yokohama. Cuban Agent— Adolfo B. Horn, Havana.
Argentine Agents—Adolfo Mantels & Co., Buenos AjTes.
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tance ; Magnetic Field Due to a Current ; The Generator ; Tile Motor ;

Induetance ; Capacity ; Electrochemistry ; Photometry and Electric
Illumination; Electrical Measuring Instruments; and Alternating
Currents.

CATALOGUES AND CIRCULARS
Patterson T<.iol & Supplt Co., Dayton. Ohio, and Indianapolis, Ind.

Leaflet of emery grinders.

BIFF.4LO Steam Pu.mp Co., Buffalo, N. i'. Illustrated folder of the
company's Class B centrifugal pumps.
Walton Co., Hartford. Conn. Small leaflet listing various tap ex-

tractors manufactured by this concern.

Ketffel & EssER Co.. Iloboken, N. .T. .\ neat New Year's wall
hanger representing an engineers' camp in the Klondike.

\V. S. Rockwell Co., Hudson Terminal Bldg., New York. Cata-
logue No. 12 devoted to the Rockwell stationary crucible melting fur-
nace.

Baush Machine Tool Co., 200 Wason Ave., Springfield, Mass. Copy
of the house organ. The Drill, published at intervals, and descriptive
of the Baush drills.

Wi-NNiPEG Development and Industrial Bureau, Winnipeg, Can-
ada. Illustrated book of Winnipeg views with a brief summary of
its wonderful growth.

I.NTERNATIONAL MACHINE TOOL Co., Indianapolis, Ind. Pasteboard
folder containing a graphical comparison between the capacity of a
Libby lathe and an ordinary engine lathe.

Kern Machine Tool Co., Cincinnati. Ohio. Leaflet describing this
company's 15-inch drilling and tapping machine, containing a brief
description with talnilati'd data of the machine.

Whitman & Barnes Mfi;. Co., .\kron, Ohio. Catalogue No. T.") list-

ing the company's entire line of wrenches. I*ractically every type of
forged wrench is included in this pamphlet.

Garvin Machine Co., New Y'ork. Circulars Nos. 142 and 14:!, de-
scriptive of the Garvin vertical-spindle milling machines, and the
Garvin No. 3 duplex milling machines, respectively.

New York Revolving I'ortaele Elevator Co.. .Jersey City, N. .1.

Bulletin No. 10 showing the use of this company's portable elevator
truck, called the "Itcvolvator", emphasizing its tendency to save time,
money and space.

Skinner Chuck Co., New Britain, Conn. 1011 price list of this

concern. This is a neat little booklet listing the numerous types of
chucks manufactured liy the company in a convenient form for ready
reference.

Heai.d Machine Co., 20 New Bond St., Worcester, Mass. Treatise
on cylinder grinding, by .lames N. Heald. The advances made from
the primitive methods one time employed, are clearly emphasized, and
the modern methods of grinding are dealt with in detail.

Warren Werster & Co., t'amden, N. .!.. have issued a reprint of a
paper presented by Wm. a. Snow, chief engineer, before the depart-
ment of Sanitary Scien<e and I'ublic Health of Cornell University, en-
titled "Ventilation in its Relation to Health."

SOCIETE A.VONYME, DE CONSTRUCTIONS MECANIQUES DE LONGDOZ,
Liege, Belgium. The latest catalogue of this firm, which is printed in
French, is very completely illustrated, and shows practically every
type of machine tool. There is but little descriptive matter in it.

Baldwin Locomotive Works, Philadelphia, Pa. Record No. 6S de-
scribing the Mallet-type ailiculated locomotives that have been built

by this firm from time to time. ,\ number of typical examples are
briefly described, and, in addition, an interesting summary of the
advantages of this type is included.

National-Acme Mfg. Co., Cleveland, Ohio. The latest production
of this firm is a fine example of the printer's art. .\fter a brief sum-
mary of the developments that have taken place in the past, a descrip-
tion of the modern automatic machine is given. The title of this
booklet is, "The Production of Duplicate Parts."

I.NTERNATIONAL INSTITUTE OP TECHNICAL BIBLIOGRAPHY, LondOD,
England. The first volume of the monthly publications on mechanical
engineering abstracts published by this concern. The object of this
work is to compile in handy form all articles on engineering subjects,
giving the title of the article, by whom, and where it appeared, as
well as a very brief abstract of the article.

Ingersoll-Rand Co., 11 Broadway, New Y'ork. Form No. 4002 de-

scriptive of Sergeant rock drills. This rock drill is illustrated in a

very clear and comprehensive manner with numerous detail views.
Form No. 4109 on the Temple-Ingersoll electric-air rock drill describes
that machine in use in different mines. Form No. 3007 is devoted to
Class P. B. duplex power-driven air compressors.

Bristol Co., Waterbury, Conn. Bulletin No. l.'iO. an illustrated

catalogue of this company's electric pyrometer, containing descrip-
tions and lists of both indicating and recording types. A partial list

of users is also included. Bulletin No. 152 is a general catalogue of
all the different sizes of Bristol's patent belt lacings, containing a
number of new illustrations of this style of lacings.

B. F. Sturtevant Co., Hyde Park. Mass. Bulletin No. 187 of the
Sturtevant engineering series, entitled "Economical Fire-Room Meth-
ods." which is a reprint of an article from Power and the Engineer
by F. R. Low. In it the power plant of the .\merican Woolen Co.'s

W'onl.mill at Lawrence, Mass., is described. The article has special
reference to the fuel economies and the draft system.

CoLBURN Machine Tool Co., Franklin, Pa. Bulletin No. 4?., an il-

lustrated pamphlet, devoted to the Colburn 24-inch heavy-duty drill

press. The special detail-features emphasized are the automatic trip-

ping device and the compound table. BuHetin No. 44 from this eom-
pan,v gives a description of the Colburn floating reamer bolder which
is adaptable to all vertical boring and drilling machinery.

W. & L. E. GuRLET, Troy, N. Y'. This book is the forty-fifth edi-

tion of the Gurley Manual of Surveying Instruments, and contains 516
pagi'S. 41^: by C*y-> inches. In general get-up it resembles an engineers'
hand-book and might be considered as such, applied to surveying. Al-

most every kind of surveying instrument is included in this remark-
able catalogue. It should be of value to civil engineers and sur-

veyors.

Ba.ntam .\nti-Friction Co., Bantam, Conn. Catalogue of ball and
roller bearings for all classes of service. The illustrations of the
various types of bearings are printed in color, the brass and bronze
parts being colored to distinguish the cages and thimbles from the
steel ball and roller collars and disks. The dimensions and prices

of the various kinds of hearings are concisely given in tabular form.
Several new forms of bearinss are illustrated.

Hill Clutch Co., Cleveland, Ohio. Catalogue on power transmis-
sion machinery, bound in cloth, and Illustrating a large variety of
power transmitting devices with numerous examples of their appli-
cation. Accompanying tables make the book valuable, not only as a
catalogue, but for a reference text-book. Included in the book is the
Hill patented collar-oiling bearing, and Smith-type Hill friction
clutches, of which special mention is made.

Westinghouse Electric & Mfg. Co., Pittsburg, Pa. The WfSt-
inghouse diary for li>ll, accompanied by valuable data on air cuui-

pression ; aluminum ; carbon incandescent lamps ; heating values of
coals ; water for condensing ; table of dimensions, weights, resistance*
and carrying capacities of copper wires; steam engines; gas engines;
hydraulics ; electric locomotives ; application of motors to machine
tools ; electric lighting ; railway electrical apparatus ; steam turbines ;

stokers ; etc. It also contains information regarding cities, hotels, ^
etc., of value to the traveling man.

General Electric Co., Schenectady, N. Y'. Bulletin No. 4CS5,
"Belt-driven Alternators" ; No. 4784, "Electric Drive in Pulp and
Paper Mills" ; No. 4785, "Electric Drive in Wood-working Plants" ;

No. 479.3, "Steady vs. Unsteady Voltage "
; No. 4798, "General Electric

Straight Air Brake Equipments" ; No. 4804, "Direct-connected Gene-
rating Sets" ; No. 4807, "Small Plant .\lternating-current Switchboard
Panels " ; No. 4808, "Washington, Baltimore, and .Vnnapolis 1200-volt

D. C. Railway" ; No. 4800, "4500-volt Oil-Break Switches ; No. 4810,
Portable and Stationary Air Compressor Sets."

Hess-Bright Mfg. Co., Philadelphia. Pa. Catalogue No. 580-A de-

scribing the developments of the annular type of ball-bearing. Some
of the features treated are: Design and material; plain and ball-

bearing characteristics ; types of \)all-bearings ; precisions of manu-
facture ; ball-bearings and automobile construction; annular ball-

bearings as applied to line-shaftings; electric appliances, and un-

limited field of usefulness ; the influence of acid and rust on ball-

bearings ; and the importance of correct mounting. It also includes
much interesting data. This book is more of a treatise than a
catalogue, for it is one of the most complete publications on the sub-

ject. It is a fine example of the printers' art. .\ccompanying the
book is an indexed folder containing a lot of ball-bearing data boiled

down, for ready reference.

TRADE NOTES
Ph. Bonvillain & E. Ronckrav. Paris, France, were awarded the

gold medal, at the Brussels exhibition, which was the highest award
for the molding machine department.

Nii.es-Bemknt-Pond Co., and Pratt & Whitney Co., announce that

W. R. Lathrop is now in charge of their Birmingham, Ala., sales of-

fice, in place of N. C. Walpole, resigned.

Baird Machinery Co., Pittsburg, Pa., dealer in machine tools and
machinists' supplies, has opened a branch offlc in the Masonic Temple
Building, Erie, Pa. The office will be In charge of .Mr. F. .1. McCoy.

Rahn-Larmon Co., Cincinnati, Ohio, maker of engine lathes, is the
successor (effective January II of Ralin-Carpenter Co. The officers

are .John Rahn, .Jr., president and general manager; and .\. J. Lar-

mon. secretary and treasurer.

American Pulley Co., Philadelphia. Pa., announces that It Is now
larrving at 203 Lafayette St., New York, a large stock of Its all-steel

".Vnierican " split pulleys In sizes ranging from G to 60 inches diam-
eter, for the convenience of local dealers and users.

Penton Publishing Co., Cleveland, O.. has removed the Cincinnatt

office from 11 BIymyer to SOS Provident Bank Bldg. Louis P. Zimmer-
man is now in charge as representative for the Iron Trade Itrriew,

The I'oundrii, The Marine Herieic, and Power Itoatinij.

Northern Engineerino Works, Detroit, Mich., reports having In-

stalled the following Northern Cranes : Gregg Co., Newburgh. S-ton,

no-foot; Anderson Forge Co., two 10-ton; Pierce Phosphate Co.. 20-

ton, 70-foot: Detroit River Tunnel Co., one 2.'iton ; Pennsylvania Ter-

minal, one 25-ton; Dodge Bros., lo-ton and 15-ton.

Firth-Stermng Steel Co.. McKicsport. Pa., announces that the
management of its Pittsburg sales office has been placed in the hands
of E. S. Jackman & Co., who have been its agiuts In all the state*

west of Pennsvlvania for the past ten years. This office Is under the

charge of D. G. Clark. E. S. .lackman & Co. handle Flrth-Sterllng's

products exclusively.

Cement Age Co., New York, announces that Concrete EngineerinQ
of Cleveland, and Cement Aye of New York, which are two of the

leading monthly pulilications in the cement field, have been consoli-

dated. Hereafter the two magazines will lie united under the title

•rement A(;e with which is combined Conrrcte lini/ineering." The
magazine will be slightly enlarged and an innovation made in the

form of a two column make-up.

Re.mington Typewriter Works, Ilion, N. Y'., are to be given a

largely increased capacity by the erection of a new admlnistratloa

buiidi'ng. which when completed will make all the factory floor space

available for manufacturing, and will clear the way for further addi-

tions which are being planned. These increases have been occasioned

by the pressure of business which has necessitated night work and
overtime at the works for some time past.

Cincinnati Bickford Tool Co.. Oakley, Cincinnati, O.. has Just

completed the big undertaking of moving both its shops to the new
works at Oakley, which has led to some confusion during the moving
process. It is claimed that the new works, when completed, will be
the largest in the world devoted exclusively to the manufacture of

drilling machinery, and an invitation has been extended by the man-
agement to all wishing to inspect the plant.

Edgar Allen & Co., Ltd., Imperial Steel Works, Sheffield, England,
whose chief .American office and warehouse is at 434 W. Randolph St.,

Chicaso, announce that agency arrangements have just been completed
with the following firms at whose warehouses large and comprehensive
stocks of Allen's high-speed and carbon tool steels will be carried:

Roehm & Davison, Detroit. Mich. ; J. L. Osgood, Erie Co. Bank Bldg..

Buffalo, N. Y. ; and John J. Greer & Co., Inc., 207 W. Pratt St.. Bal-

timore, Md.

I.UDW. Loewe & Co.. Ltd., Farringdon Road, Clerkenwell. London,

E C. England, is being voluntarily liquidated. Th.' liquidation in no
way affects Ludw. Loewe & Co., Ltd., of Berlin. Germany, the English

coiiipanv being independent. The liquidator is Mr. Geo. W. Goodchild

who has been acting for upward of five years as managing director.

Mr. Goodchild intends to personally continue the business under his

own name, on much the same lines as formerly and at the same ad-

dress.

Ingersoll-Rand Co., 11 Broadway, New York, has purchased a
controlling interest in the A. S. Cameron Steam Pump Works. New
York, although the connection cannot be looked upon as a merger.

The Cameron works will still continue under the management of

1
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CARTRIDGE MAKING*

METHODS EMPLOYED BY THE DOMINION CARTRIDGE CO.,

MANUFACTURE OP RIM-FIRE CARTRIDGES
LTD., IN THE

By DOUGLAS T. HAMILTON1

FOR some time past the writer has intended to describe

the processes employed in the manufacture of cartridges.

An opportunity recently presented itself to him while

on a visit to Brownsburg, Province of Quebec, Canada, where

the works of the Dominion Cartridge Co. are located. Through

the courtesy of Mr. H. W. Braiuard, president of the com
pany, this intention materialized, and is here presented with

the hope that it may interest the readers of Machinery

because of the special character of the operations recorded.

The works of the Domin-

ion Cartridge Co. are locat-

ed in the Laurentian range

of mountains, about two

miles from the north shore

line of the Canadian Pa-

cific Railway. Of late years

a branch line has been

completed, connecting the

Laurentian granite quarry

with the main line, and a

Previous to the year 1900 the power was supplied to the plant

by a water-wheel, a dam being built just above the works.

This dam, which was at the foot of a slight fall in the river,

gave a good pressure, but was not sufficient for the amount
of power required. In order to obtain ample power, the com-

pany built a large stone dam about one-quarter of a mile from

the works, and put in a barrel flume, shown in the upper

view. Fig. 1. This flume supplies powxr to a turbine, which,

in turn, drives an electric generator used in supplying current

to the various motors lo-

cated throughout the

works. This turbine also

drives a generator which

is used in supplying the

plant with electric lights.

The Dominion Cartridge

Co. was incorporated in

the year 1S87, the late Jlr.

Thomas Brainard being

made president. At this

Fig. 1. General View of the Dominion Cartridge Co.'s Worlcs, Brownaburg, Quebec—Flume which supplies Water to the Turbine

short line from this branch has been built for the exclusive

use of the Dominion Cartridge Co.

A few words regarding the location of the buildings shown

in Fig. 1, might here be of interest. Tlie oflSce, explosive

works, packing department, loading departments and the

building in which the shot shells are manufactured, may be

seen in the background of the lower view, while the metallic

works are shown in the immediate foreground. All the metallic

cartridges are loaded in the explosive works, to which they are

conveyed from the metallic works in trucks across a small

bridge that spans the river.

•For additional information on tlio manufacture of cartridges, and
kindred subjects see the followins articles previously published in

Machinery : "Hiah Speeds—Touching on the Exterior Ballistics of the

Modern High-powered Rifle." .August. 1909. engineering edition; "The
Drawine of Cartridge (\-ises for Qiiick-flring Guns." .Tannary. ]006.
engineering edition ; "Steps and Tress Employed in Making Rapid-fire

Cartridge Shells." December, lOO.T, engineei'ing edition.

t Associate Editor of Machinery.

time the company employed about fifty hands, the number

of which has now been increased to over three hundred.

Enough has been said, however, in regard to the history of

this company, as the chief feature of interest to the mechanic

is the methods of manufacture there employed.

This article, which is one of a series to be published in

Machinery, w-ill deal exclusively with the manufacture of

rim-fire cartridges. As the 0.22 long-regular is a well known

cartridge of the rim-fire type, it will be taken as an example.

and the various methods employed in its manufacture will be

described in detail.

Annealing and Washing- the Cups

Up to the present time the Dominion Cartridge Co. has not

thought it advisable to make its own cups, but buys them in

cup form. Before any drawing operations can be performed

on the cups, they must be annealed to make them ductile.



514 MACHINERY March, 1911

The cups are placed in a cylindrical cast-iron drum, shown
in Fig. 2, which has holes, smaller in diameter than the small-

est cups annealed in it, drilled around its periphery. These

holes permit the heat to permeate, thus annealing the cups

rapidly.

The cylindrical drum is provided with a slide or door, which

is forced in when the cups are inserted. The drum is then

rolled into the furnace, where it is rotated by means of a

Fig. 2. Cylindrical Di uiij m which the Cupa are annealed

chain and sprocket, driven by an overhead shaft. The door

A. which is shown in the upper position in Pig. 2, is then

brought down. Before the cups are inserted, the drum must
be heated to a cherry red. Then the cups are put in and
allowed to remain for a period of from thirty to forty minutes.

After the cups have remained in the drum the specified

time, the front door is raised and the drum rolled out. A
truck with a pan located on it is then rolled in front of the

annealer, the slide taken out, and the cups dumped into this

Ijan, which is filled with lukewarm water.

Pig. 3. Tubs used in "Washing the
Cups after Annealing

Fig. 4. Vertical Header with
Automatic Feed

In the annealing process, a scale is formed on the cups,

which would be detrimental in drawing; so before any draw-

ing operations can be accomplished, they must be washed. To
accomplish this, the cups are dumped into revolving tubs, as

shown in Fig. 3. These tubs are driven by a shaft located

beneath them, through bevel gears. A clutch is also pro-

vided, so that any one of the tubs may be stopped if desired,

independently of the others. By rotating these tubs, the cups

are made to rub against one another, thus helping to remove
the scale. The rotating of the cups and the pouring of water

on them is not sufficient to remove the scale, so they are im-

mersed in a solution composed of sulphuric acid and water,

mixed together in the following proportions: Water, 48 pints;

sulphuric acid, % pint. This solution is used for the first

washing and removes the scale. When the cups look quite

clean, a plug is removed and the acid solution washed oft.

Then the plug is inserted and another solution composed of

pearlash soda, soft soap and water is mixed together in the

following proportions: Water, 48 pints; soft soap, 1 pint;

pearlash soda, 14 pint. The cups are rotated in this solution

for about twenty minutes, after which they are rinsed with
warm water. A sieve is located over the hole for the plug
so that the cups cannot fall out. When the cups have been
thoroughly rinsed and the water drained off, they are put
in sieves, which, in turn, are placed in a cupboard, where they

are held in racks. Steam pipes are located beneath these

racks, so that the cups are quickly dried.

Drawing- Operations

When dry, the cups are transferred to the drawing depart-

ment. Here they are put in a pan, from which the operator

removes them by means of a vulcanite plate. This plate has

Fig. 5. Double-headed Friction Dial Drawing Press used lor the Various
Drawing OperatJODS

a series of holes drilled through it, which are bell-mouthed

on the top, and are slightly larger in diameter than the cups.

A thin sheet-steel plate, bent up on two sides to fit the vul-

canite plate, is slipped under it when shaking in the cups.

When the cups are shaken into the plate, the operator jilaces

it on the table .4. of the double-headed friction-dial drawing

press shown in Fig. 5, after which the sheet-steel plate is re

moved, and the vulcanite plate lifted up, leaving the cups

standing on the table A. The operator then shoves the cups

from the table onto the friction dial D. which carries them to

the dies. These friction dials are driven through bevel gears

by a round belt, which is connected through three grooved

pulleys to the main driving pulley. The cups pass between

the guard C and spring D. the latter being vibrated by the

action of the revolving dial, which keeps the cups in constant

motion, thus arranging them in single file. The guard C and

the spriiiu; D approacli each other ;i.s tiiey near the dies to

within a distance equal to the diameter of the cups. The

cups are carried from the dial to the dies by a finger E con-

Fig. 6. Diagram showing the Action of Drawing the Cups

nected to the beM-crank F, which, in' turn. Is operated by the

cam G on the end of a vertical shaft, driven from the crank-

shaft through bevel gears.

The action of drawing the cups through the dies is clearly

shown in Fig. 6. In operation, the cup is carried out by the

finger and placed over the die i. The punch h then descends

in it, as shown at A. forcing it down into the die, as shown at
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B. In the latter position, the shell is given a mushroom

shape, ana is then forced through the die, as at C. reducing

it in diameter, Increasing its length and decreasing the thick-

ness of its \\-alls. As the cup is forced through the die, it ex-

pands slightly away from the punch, and on the upward stroke

of the press it catches on the bottom of the die, and is stripped

from the punch, dropping into a box placed under the machine.

Only one die is shown in the illustration, but in actual prac-

tice two drawing dies are used, one on top of the other. The

lower die is not bell-mouthed, but Is slightly tapered.

In the drawing operations it is necessary to lubricate the

cups, so that they will not stick to the die or punch, and for

yi-3ii.
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Fig. 7. Illustration showing the Transition from the Cup to the
Finished Cartridga

this purpose a lubricant composed of soft soap and w'ater is

used. This is placed on the shells while they are located on

the dial, by the operator, who spreads the lubricant over them.

by means of a small cup fastened to a handle.

The punch for the drawing operations Is made slightly

tapered, being smaller at the lower end, as shown in Fig. 6.

This is necessary, as the explosive material is placed near the

head of the shell, thus requiring the walls of the shell to be

thicker at this point than near the mouth.

After the first drawing operation, the cups are taken

to the annealer, again annealed, washed and dried, in the

Trimming the Shell to Length

In the trimming operation the shells are dumped into the

hopper A. shown at the top of the machine, Fig. 8, and pass

from the latter into the revolving drum B, to which segments

having pins C driven into them, are fastened. These pins,

which are smaller in diameter than the inside of the shell, are

pointed and set at an angle. As the segments carrying the

pins rotate, the shells are agitated and drop onto the pins. The

pins now carry the shells to the top of the hopper, and as

they approach the perpendicular position, the shells drop off,

and fall into the chute D, which is connected to the machine

by a close-wound spring E, and tube F.

A better idea of the operation of this trimming machine can

be obtained by referring to Fig. 16. Here the shells are shown

dropping down the chute. They are held by a finger a, which

presses against them, allowing only one shell to drop out at

a time. In the position at A, one shell has dropped into the

segment 6, and the next shell is being held by the finger a.

This finger is released by a cam, located at the rear of the ma-

chine. Attached to the face of the segment 6 is a sheet-steel

plate c, the function of which is to prevent the shells from

dropping out. This sheet-ste«l plate is held by a dowel pin and

two screws as shown. Spiral springs are located under the

heads of these screws, thus giving the plate the desired ten-

sion on the shell.

After the shells are located in the pocket, the segment is

revolved in the direction of the arrow, carrying the shell into

the horizontal position as shown at B. The punch d now ad-

vances and carries the shell out of the pocket into the chuck

e. The chuck begins to close before the punch reaches the

end of its travel, so that the punch can force the shell in to

the correct depth. The punch d is held in a slide, actuated

by an eccentric crankshaft which connects the punch-slide O

Pig. 8. Automatic Trimming Machine for
Trimming the SbeUs to Length

Fig. 9. Automatic Savaging Machi ne ^rhich
forma the Slug into a Bullet

Fig 10- Semi-automatic Loading Machine
for Seating the Bullets in the SheUa

manner previously described. They are then brought back

to the drawing presses and given a second drawing operation.

After this, they again pass through the operations of anneal-

ing, washing and drying, after which they are taken to the

drawing presses where they are given the third or finish draw-

ing operation.

The transition of the cup A to the shell is clearly shown in

Fig. 7. Here the three drawing operations are shown at B,

C and D, respectively. After the three drawing operations

the shells are again washed and dried (not annealed), w-hen

they are taken to the trimmers, one of which is shown in

Fig. 8. As is shown in Fig. 7, the mouth of the cup is not left

perfectly straight after the drawing operations, but has ragged

edges. Cracks also sometimes develop in the mouth of the

shell, which make it necessary to trim off a certain amount,

to obtain a perfect shell.

to the disk H (Fig. 8) ; the latter is driven from the rear

shaft through bevel gears.

ttliea the shell is located in the chuck the latter is closed

by means of a cam located on the rear shaft of the machine,

which operates through a lever forcing the beveled sleeve /

forward. This beveled sleeve / raises the lever g to which

the roll h is attached, and closes the chuck by means of the

screw i pressing on the outer sleeve /. The punch d then re-

treats and the trimming tool k advances, trimming the shell

to length. The inner face of this tool is slightly offset as

shown, so that it will take a light shaving cut after cutting

the end off. This makes a good finish and does not throw any

burrs into the shell. The segment b now rotates back in the

direction of the arrow as shown at B, into the position as

shown at A, when the cycle of operations is continued. As

one shell is trimmed it is forced by the following o'le through
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the sleeve I, which passes through the spindle. The shells

pass through this sleeve and drop into a box placed under the

machine.

Forming the Head
Xow that the shells are trimmed to length, they are ready

for the heading operation. This is accomplished in a horizon-

tal header of the semi-automatic feed type as shown in Fig.

14. Here the shells are dumped . into the hopper A, from
which they are taken by the operator, who, by means of a

shaker, transfers them to the slide B. The shells are placed

in this slide with the mouth facing the punch-head C. As

the shells come down the slide B they rest in a pocket, from

Mavfihurt/.y V

Fi^. 11. Dia^am showing Uie Action of Forxninff the Head on the Shell

which they are carried by the punch Into the die, where they

are headed by the hunter, held in the head D.

This heading operation is interesting, and is clearly illus-

trated in Fig. 11. At A are shown the shells a located in the

pocket in front of the heading die h. The heading punch c

and the bunter d are also shown back, out of operation. At B

Fig. 12. Molds in which the Slugs for the Bullets are cast

the heading punch c has advanced and carried the shell into

the die b. When in this position the heading bunter d ad-

vances, as shown at C, and commences to form the head on the

shell. This action of the heading bunter upsets the head of

the shell, close to the die, so that the heading punch can be

withdrawn, as shown exaggerated at D. and the head on the

shell completed. The punch and bunter now recede, and on

the forward stroke of the punch it carries another shell into

the die, forcing the previously headed one out, which is de-

posited in a box placed beneath the machine.

A heading machine equipped with an automatic feeding de-

vice is shown in Fig. 4. The feeding device is similar to that

used on the automatic trimming machine shown in Fig. 8, so

it will not he necessary to describe it further. The feeding

of the shell to the die, however, Is different to that shown in

Fig. 14, the shell in this machine being fed by two fingers,

one of which carries it from the tube connected with the

hopper, to the other finger which transfers it to the die. This

Fig, 13. Diagram showing how the Slugs are cast

header is seldom used for 0.22 long, its use being principally

for heading B.B. and 0.22 short.

Priming—Putting- the Fulminate into the Shells

After the shells are headed they are washed in the tubs

shown in Fig. 3 and dried. They are then taken in a truck

across the river and transferred to the priming department.

Here the shells are shaken into plates and a charge of ful-

minate, which is held in a charger, is inserted in the shells.

From the charging room thai shells are taken to the priming

machines, where they are placed on a friction dial which

carries them to a punch. This punch has three grooves filed

in its end, the function of which is to distribute the fulminate

to the rim of the shell. As the punch is kept rotating, it

forces the powder to the rim of the shell, by the action of

centrifugal force, and locates it in a manner similar to that

shown at G in Fig. 7. The fulminate is placed in the shells

Fig. 14. Horizontal Header with Semi-automatic Feed for Forming
the Head on the SheU

in a wet condition and will not discharge easily until dry.

So the shells, after priming, are taken to what is called the

"dry-house," where they are placed in sieves and left until

dry in a very warm compartment, heated by steam. This

completes the operations on the shell. We will next turn

our attention to the making of the lead bullet.

Casting the Slugs from which the Bullets are made

Various devices have been tried for making the slugs from

which the bullets are to be made. At one time a special ma-

chine was tried, which finished the bullet complete from a

piece of lead wire. The wire was held on a spool and fed

into the machine, where it was cut off and swaged. This ma-

chine did not prove satisfactory, however, owing to the fact

that burrs were left on the ends of the slug as they came from

the cutting-off dies, which prevented them from feeding prop-

erly into the swaging dies. The composition of the material

used in making the bullets was also a governing factor in the

di.scarding of this machine.

When this automatic swaging machine proved a failure, the
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former method of making the bullets was reverted to. This
consists in making the bullets first in slug form, and is accom-
plished by pouring molten metal into molds. These molds,
which are made in halves, are shown in Fig. 12. The molten
lead is kept at the correct temperature in the pot A, and is

removed from it by the operator with the laale B. The lead

is poured into the filler C, which is located on top of the mold
Tjy guide blocks D. Then a foot lever situated beneath the ma-
chine is operated, forcing the pin E forward; this pin, in turn,

moves the filler in the direction of the arrow, thus shearing
the metal which has remained in the filler from that which
has run into the mold. The operator now moves lever F to

the left, which opens the molds and allows the slugs to drop

Fig. 15. Dia^-am ahowang the Action of Swaging the Bullets

out. T'he lever F is then moved to the right, closing the

molds, and the operation is continued.

This operation is more clearly illustrated in Fig. 13, where

a section of the filler and mold are shown. At A the filler a

is shown in line with the holes in the mold h, when the metal

is being poured in, and at B the filler is in the position that

it occupies in relation to the mold after the metal has solidified

and the foot lever is depressed. The surplus metal which is

left in the filler is tapped out into the pot and remelted after

the slugs which stick to the filler have been scraped off.

Tumbling- and Inspecting' the Slugs

The slugs as they come from the molds have fins and burrs

on them, due to several reasons; one is that the operator does

not close the mold tightly; another, that dirt or scrap gets

in between the two halves of the mold, which leave fins on

the slugs. If the slugs were taken to the swager in this con-

dition, they would not pass down the tube, so It is necessary

to tumble them to remove the fins and burrs. This is accom-

plished ill an ordinary tumbling barrel which is revolved

slowly. After the slugs are tumbled they are then dumped
on a bench and inspected. This inspection consists in remov-

ing "half-slugs" and imperfectly formed ones. "Half-slugs" are

due to the molder not having sufficient metal in his ladle to

fill the mold. Tliese would make imperfectly formed bullets,

of light weight, which, of course, are undesirable.

Swaging the Bullets

After the slugs have been inspected and all half-slugs

or imperfectly formed ones have been picked out, they are
dumped into a hopper A (only the lower portion of which is

shown), located at the top of the swaging machine shown in

Fig. 9. From this hopper they drop down a tube B into the

close-wound spring C. This close-wound spring C connects
the tube B with the pocket or receptacle D, located over the
finger-slide E. From the pocket the slugs are carried to the
dies by fingers, which are held to the slide E. This slide ia

actuated by a bell-crank G, which is given a reciprocating
motion by a cam F. fastened to a vertical shaft, and driven
from the crankshaft through bevel gears. TTie slugs would
not come down the sleeve and spring of their own accord, so
it is necessary to agitate them. This is accomplished by
fastening a yoke H to the ram of the press, and attaching
this yoke to the sleeve B. The movement of the ram carries
the sleeve B up and down in the hopper, which action agi-
tates the slugs and causes them to drop down. The bullets
are removed from the die by a knock-out connected to the
ram of the machine by two studs /.

The action of swaging the bullets is more clearly shown in
Fig. 15. The swaging dies are made in two pieces and are
ground and lapped on the surfaces which come in contact.
At A the slug a is shown as it drops down into the die 6, and
is located on the diepin c. In the position shown at B the
ram of the press has descended, carrying the punch d into
the die, which action forms the bullet. The punch in forming
the bullet, forces the excess material out of the vent hole
provided in the upper die. This action is very interesting,
as the excess material is gathered from the slug and forced
out of the vent hole in the form of short wire. As the bullet
is formed, the ram of the press again ascends and in its as-
cension the die-pin c is pushed up through the dies, carrying
the base of the bullet flush with the top of the die. The bul-
let is removed from the top of the die by the fingers as they
carry another slug to the die, and falls into the chute J,
shown in Fig. 9. This swaging operation finishes the bullet
to the exact size and also to the correct weight. The bullet
for the 0.22 long-regular weighs thirty-five grains.

Loading-Putting the Powder and Bullets into the Shells

Now that the shell and bullet are completed, they are ready
for loading. Both the bullets and shells are removed to an
outside building where the loading machines are located. The
shells are first shaken into what is called a "shell plate," which
has a baseplate doweled to it. The bullets are shaken into
a bullet plate, and the powder is then put in a charger which
has holes in it registering with the holes in the shell plate.

Machlfieru.y.Y.

Fig. 16. Diagram shotring the Action of
Trimming Machine

the Automatic

and slightly smaller in diameter than the inside of the shells.
The thickness of these charging plates governs the amount
of powder that is put in the she'lls. The charging plate is now
located over the shell plate and tapped slightly, causing the
powder to drop into the shells. The charger plate is then
removed and the bullet plate substituted, being located by
dowels. Both plates are taken to the semi-automatic loader.
Fig. 10. (This loader is shown with the plates removed).
The plates are put on the table A. and held by the clamp-bolt
B. When everything is set properly, the operator presses the
hand lever C, thus starting the machine. He then steps back
from the machine, as occasionally a number of cartridges, and
in some cases a whole, plate of cartridges, explode, making it

dangerous for him to stand in close proximity to the press.
The table A on which the loading plates are held is moved

forward by means of a pawl engaging in a rack, fastened to
the under side of the table. The table is moved a distance
equal to the space between a row of holes for each stroke of
the press. The pawl is actuated through a series of levers
and the arm D which is connected eccentrically to the crank-
shaft of the press. When the last row of shells in the plate
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has been operated on by the row of punches E, the machine

is automatically stopped by a trip lever at the back of the

machine.

A clearer idea of the method of loading the cartridges may

be obtained by referring to Fig. 17. Here at A, the shells

and bullets are shown located in the shell and bullet plates a

and b, respectively, ready for assembling, or seating; and at B
the bullets and shells are shown assembled, by the action of

the seating punches c. The plates are now removed from the

press, and the slip plate d removed, when the loaded cart-

ridges drop out. After the bullets have been seated in the

shells, the loaded cartridges are taken to an automatic ma-

chine, where they are crimped and cannelured.

Crimping and Canneluring

Crimping the cartridges consists in tightening the shell

aiound the bullet, as shown at I in Fig. 7, to prevent the

latter from falling out, and also to increase its velocity. This

operation is performed in the automatic machine shown in

Fig. 18. The loaded cartridges are dumped into the hopper A
through which passes a belt (inclosed in the box B) having

scoops fastened to it. These scoops C, carry the cartridges

out of the hopper up to the top of the slide D. Here the

cartridges drop out of the scoops into the slide. The slot in

this slide is slightly larger than the body of the shell, but is

smaller than the head, so that it is impossible for the shells

to go down the slide unless they are head upwards.

As the cartridges come down the slide D, they come in con-

tact with the wheel E, which is rotated by a round belt F.

This wheel has slots cut in It, in which the cartridges hang,

the under sides of the heads bearing on the periphery of the

wheel, and as the latter is kept rotating it deposits the shells

on the revolving dial O. The guard L prevents the cartridges

from dropping out before they reach the dial. As the cart-

ridges drop out of the wheel E onto the dial O, they are

guided by the block H. The dial ©rotates in the direction

of the arrow and carries the cartridges around where they

are lined up by the guide I. As they continue in their travel,

they pass between the stationary segment block J and the

revolving dial K, the action of which rotates the cartridges and

performs the crimping and canneluring operations. As they

pass around still further they are removed from the dial by a

guide and drop into a box. The canneluring is done by means

"""^^I^
I
—e23

/— ^
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neluring as shown at / in Fig. 7, forms narrow knurled

grooves, during the crimping operation for the purpose of

holding the grease.

If the bullets are made from commercially pure lead, they

are shaken into plates and dipped into molten grease. The

grease just sticks in the canneluring, leaving the i-emainder

of the bullet practically clean—that is, if the grease is at the

proper temperature. If slightly cooler than the correct tem-

perature, the grease will form in clogs on the bullet, which

have to be removed by wiping them with a rag. The shaker

plates are now located on a packing plate. This packing plate

has three hundred holes drilled through it in groups of fifty.

Fig. 17. Diagram shopping how the BuUets and SheUs are assembled

of narrow knurled projections formed on the edges of the

dial K, wnich is fastened to the dial G and the segment block

J. The crimping is also done by forms on the above-men-

tioned parts.

Greasing, Packing and Testing

The cartridges are now completed, as regards the manufac-

turing operations, and are ready for greasing and packing.

Greasing is only done when the bullets are made from com-

mercially pure lead, and not of composition of from 3 to 5

per cent tin. When made of the composition it is not neces-

sary to grease the bullets. The object of the greasing is to

prevent them from leading the bore of the rifle. The 3 to 5

per cent composition has the same effect as the grease, but is

much cleaner and of a more finished appearance. The can-

Fig. 18. Automatic Ci-lmping and Canneluring Machine

which is the number of cartridges put in each box. The shaker

plate holds only half the number of cartridges that the pack-

ing plate does, so it requires two shaker plates to fill the

packing plate.

In operation, the first shaker plate is placed over the pack-

ing plate, and both plates are then turned over, when the

shells drop into the packing plate. The shaker plate is then

removed and a slip plate substituted for it. Another

shaker plate is placed over the packing plate and the same

operation repeated. This fills the packing plate and leaves

half of the cartridges in the plate with their heads up, while

the other half are reversed. The cartridges are now removed

from the packing plate and placed in a slide provided with

compartments, from which they are removed and placed in

boxes. This packing arrangement is semiautomatic, and is

considerably quicker than packing by hand.

Even though the cartridges have passed by all the inspec-

tions necessary for the manufacturing operations, they are

still not ready to ship, but have to pass through a rigid test.

A number, picked at random, are taken to the testing depart-

ment where the tester in charge tests them for accuracy. As

these cartridges are used only for sporting purposes, their

velocity is not of very great importance, but they have to be

correct as regards accuracy, which is of prime importance.

There are various methods of testing the accuracy of the

cartridge. One is to locate the rifle in a stock which holds

it rigidly. The sight is then located accurately over the

bull's eye, the trigger pulled, and the result noted. The cart-

ridge is also tested for accuracy by off-hand shooting, and

other similar tests.

* * *

Pitching-tanks consisting of U-shaped tanks installed on

shipboard and extending from port to starboard through the

hold have been used successfully for preventing the rolling

of ships on two medium-sized Hamburg American liners. The

invention is that of Herr Frahm, and the principle of the

pitchingtank is that the water which rises and falls in the

tank as the ship rolls neutralizes the movement of the latter.

On the liners on which these pitching-tanks were installed,

the rolling amounted to 11 degrees without the tanks: with

the tanks in operation, this i-olling was reduced to 2 degrees.

It is stated in the Mechanical Engineer that the Hamburg-

American line has directed that Its new 60,000-ton steamer

recently ordered is to be equipped with these pitching-tanks.
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THE MAKING OF A KNIFE-EDGE SQUARE
By T, MILLER

For very tine work on gages, instruments and some kinds of

tools, a square with a fiat-edge blade wili not answer tlie pur-

pose, for tlie simple reason that the contact between the worlc

and the edge of the blade is too broad, so that the light will be

shut out when they are not really together at all; and the

paper-strip method will not answer, because the paper is too

uneven in thickness and too rough to give the required accu-

racy, and besides, most work of that character would be too

small to handle in that way; so what are called "knife edge

squares" are used. For some reason—probably because of their

necessarily high cost—this class of square, as far as the writer

knows, is only made by one tool manufacturer and the few

that are in use have mostly been made by the workmen using

them.

A hardened steel square of a size usually below the three-

inch, such as shown in Fig. 1, is sometimes used as a starter.

The blade is heated and then taken out of the stock, and the

latter is then refinished on its two edges by grinding and lap-

ping until they are flat and as nearly parallel to each other as

it is possible to get them by the use of the- micrometer caliper

or other gaging device. The inside and sometimes the outside

edge of the blade is next beveled, as shown in the enlarged

sectional view. The sharp edge is also slightly rounded like

a knife-edge straightedge. The blade is then put in place in

the stock, care being taken to have the contact surface nicely

tinned and all the surplus solder removed. The stock and

blade are set by trying on a block, preferably hardened,

which is as nearly square as it is possible to make it, and then

temporarily held by a clamp on the sides of the stock and

over the blade. The parts are then heated sufficiently to melt

the solder and secure the blade. On account of the heating

necessary and the disturbing influence of contraction and ex-

pansion, it will be found rather difiScuit to get the blade set

even approximately right, and sometimes as many as four or

five trials are necessary. After this, hand lapping is resorted

to in order to bring it to the required degree of accuracy.

This difficulty in setting the blade has led to several de-

signs in which the blade is held by pins, screws or keys, doing

away entirely with the necessity for heating. A square of

Fig. 1. Try Square and Enlarged Section of Knife-edge Blade

this variety, which has given entire satisfaction, is shown in

Fig. 2. Every piece in this tool is hardened, even the screws

and pins, as it is found that by so doing they "stay put" for

a longer time. The stock A, is made of a single piece. The

slot holding the blade ends in a round hole B. which serves

the purpose of preventing fire cracks during hardening, and

provides a clearance that is useful when lapping out the slot;

the latter must fit the blade, which has previously been

finished, closely—without play. The stock and blade are

pivoted together and the blade is 'free to turn on pin C which

need not be fitted with any great accuracy. In the stock are

the two screws D and above them the two loose drill-rod pins

E. It will be seen that with this construction, the blade may
be quickly and accurately set and held firmly, and that when
the fine edge of the blade becomes worn, it is a very small

job to remove and reset it—that is if we have a square block

to which to set it.

A good form of testing block for squares is shown in Fig. 3.

* Address : Bridgeport, Conn.

This block should be of either tool steel hardened or machin-
ery steel casehardened, and the sides, or edges, should be
slightly longer than the square blade. This block is made
in the following manner: From one side, the center is milled

out, merely to make it lighter and more convenient to handle.
After hardening it should be immediately drawn, slightly, to

take out the strains—preferably in hot sand or oil and as
slowly as possible. Tbe block is then ground on a surface-

grinding machine on its flat side and four edges, and all these

are made as nearly square to each other as it is possible to get

them by grinding. Then, unless the job is urgent, the block

should be laid away at least a week, to allow it to settle be-

fore beginning to finish by lapping—the longer the seasoning
period, the better.

It will, of course, be understood that for work of this char-

acter, the lap must be very true and flat to be of any use
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Pig- 2. Square is-ith Adjustable Blade

whatever. A good lap for this purpose, and for general tool

and gage work, should be about 15 by 24 inches, of cast iron,

with the face cast downward. In form it is a flat plate, 2
inches thick, ribbed on the under side with ribs % inch

thick and 4 inches deep, arranged like the ribs on the Brown
& Sharpe surface plates, and bearing its weight on three

points to avoid springing. To be able to get a flat plate and
do anything like fine work, it is necessary to have three of

these plates, all alike. They should be planed smooth on all

four edges and on the top, which should also have grooves
planed in it, running lengthwise only, about 1/4 to 5/16 inch

apart, and of a shape that would be made by a 60degree
thread tool with the point slightly rounded. These grooves
should be about 3/64 inch wide at the top and planed in at

one cut, so that they may be slightly rough on the edges, to

hold the emery better.

After planing, put one of the plates face up on a bench or
box, where it can be gotten at from two opposite sides: then

turn another plate on this one, with the faces together, and
using benzine and No. 100 emery between them, proceed to-

grind or lap the plates together, keeping the surfaces wet with
benzine. When they begin to bear all over, lay one aside and
take a new plate; then lay aside the first plate and lap to-

gether the second and third, and proceed in this manner till

all are finished. This, of course, is on the old principle that

no three surfaces can all flt each other, unless all are true
planes.

It is not at all necessary to use red lead or blue as a mark-
ing to indicate when the surfaces fit each other, as by wiping
them clean with benzine and waste and standing off some ten

or fifteen feet with the plate in a horizontal position between
the eye and a window, it will be very easy to see where the^

bearing is, as of course there will be no small spots such as
there are when two planes are being scraped together. The
high places will appear to be highly polished, while parts
which do not bear will appear dead and like ground glass.

The finishing is done with the finest flour of emery, and very
little of that. When the plates are new, they will warp and
spring out of shape, and use will wear low places in them;
they are then once more put through the lapping process with
each other.

For spreading the emery and benzine and charging the
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plates when in use, it is well to have a cast-iron charging

block, measuring about 5 by 7 inches and 4 inches thick, with

U-shaped handles on the top and one end. The face which

is planed should have semicircular grooves, about Vi inch

wide and about 1 inch apart, planed both ways to form squares.

These grooves form air passages and prevent sticking, thereby

facilitating the work. To charge, apply emery to the lap by

shaking it from a box having small holes punched in the

cover, and wet down with benzine from a common oil can;

then rub the charging block over the surface from side to

side, and, gradually working from end to end, cover the

whole surface. This block is frequently used also to clean

and sharpen the surface of the lap, when it is rubbed over

simply with benzine. For finishing, such work as we now
have in hand, the charging block is rubbed over the lap with

benzine only, and the lap is then wiped dry with waste, wiping

from end to end only, and with the grooves, as in this way
much less lint will be caught than if we try to wipe across

them, or if the grooves were planed both ways. It is often con-

venient, in doing small work on a lap of this size, to have a

little emery on one end and the other clean, so that both

Toughing and finishing may be done without waste of time.

Care should, of course, be exercised to distribute the wear

as evenly as possible. In beginning to lap the parts of a

square, benzine and flour of emery or carborundum are used

till the wheel marks are out of the surfaces, while the finish-

ing is done with the lap wiped perfectly dry and clean, the
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Pigs. 3 to 5. Test Block for Squares and Method of Developing
a 90-degree Angle

emery bedded into the cast-iron lap being sufficient to cut and

polish.

We will assume that the square, Fig. 2, has been finished

and the blade and stock set as nearly square as possible by

other means. To finish the test block, which is represented in

Fig. 4, the side A is first lapped perfectly flat and used as a

starter. By lapping we now fit the angle a to the square.

The testing is done by carefully wiping the square and block

surfaces w-ith the bare hand or a piece of chamois, applying

the square to the block, and holding them up to the eye before

a strong light. When they fit together so closely as to shut

out the light the whole length of the blade, angles b and c

should be fitted in a similar manner. WTien this has been

done and the square is applied to angle d, we may find, as in

the sketch (which is greatly exaggerated for illustration),

that there is a considerable space e between the outer end

of the blade and the block, and this shows that the "square"

is just one-fourth of this opening over 90 degrees, or, in other

words, that the "square's" error is multiplied by four, as

shown by this opening, on the last or final angle tried. Should

the opening appear at the other end of the blade, it would

merely mean that the angles were less than 90 degrees. In

either case the blade should be reset an amount equal to one-

fourth of the opening shown, as near as can be estimated, and
the block is again fitted to the square, as before; this process

is repeated as many times as may be necessary to shut out

the light on all four corners, or angles.

By having the surfaces clean and dry and carefully applying

the edge of the stock with the blade a little ways off. and

working it gently to get the air out, a good contact is ob-

tained, and by gently working the blade down until it barely

touches the block, a very accurate test can be made; for it

seems to be pretty well known that under these conditions

light may be seen through a space which is only one-forty-

thousandth part of an inch wide. This will probably be as

close to square as we care to go; but there is another method of

testing that seems to admit of still greater refinement, which
is as follows: After wiping the block as clean as possible

with the bare hand, there will still remain on the surfaces a

thin film of moisture. By gently moving to exclude the air,

as before, bring the block and square stock into close contact,

and then bring the blade to bear; when it does, give it a side-

wise movement of about 1/32 inch. Upon removal, and in a

good light, it will be seen that the blade has left a slight but

distinct mark in the moisture upon the surface of the block.

Unless this mark extends the full length of the blade, it shows

that v.hile it may have been close enough to shut out the

light, it did not actually touch all over, and by careful work

it may be made to do so. The color of this mark should also

be noted, as it varies with the pressure between the edge and

flat surface and is another guide to refinement. It should

be uniform in appearance from end to end.

The outside or back edge of the square is left until the block

is completed, when it is tested by standing both block and

square on a true, flat surface and proceeding as before, except

that the edge is now lapped with a small hand lap to bring it

true instead of by moving the screws, as before; and, of

course, the block is not lapped because it has been previously

made square.

It is necessary, while finishing both edges of the blade, to

tilt or roll it at an angle both ways over its slightly rounded

edge, making it bear as shown by the dotted lines a and 6,

Fig. 1. Were this not done, the square might be anything

but true if it were turned ever so slightly at an angle to the

work. It is this rolling over and making the edge touch its

full length in any position that takes the most time and pa-

tience. A tool of this kind is best made at odd times and

worked in between other jobs, as it will not do to hurry it in

the least, and neither the block nor the square can be held

in the hand any length of time without being warped or ex-

panded out of shape by the heat of the hand. If these opera-

tions be extended over several months or a year, at the end

of that time the steel will become so settled as to stay in

shape fairly well. For some time after the block is under way,

it will be noticed that the corners fall away and the flat sur-

faces gradually become high in the center.

A quicker but somewhat less accurate way of testing a

square is shown in Fig. 5. The piece is made parallel on its

two sides B and C and the angle g is fitted, by scraping or

lapping to the square. If the square be now applied to angle

li the error, if any, will be multiplied by two instead of by

four as in the other method. This last method has the further

disadvantage of depending entirely on the parallelism of the

two sides of the test block.

A rule that should be followed in squaring work is to hold

the stock against the shortest side of the w-ork, if there be one,

whether or not that side is to be changed or corrected. In

this way the angle of error, if there be one, between the work

and the blade, is extended and much more readily seen than

when the blade is applied to a short surface, such as the end

of a bar.
* « *

The metric standard taper shanks, dimensions of which were

given in M.vchixery, September, 1907, engineering edition,

have been adopted by the railway shops of the Prussian State

railways. These taper shanks were some time ago recom-

mended by the Society of German Machine Tool Builders.

Some German machine tool builders opposed the introduction

of the metric taper shank, or, as it is called in Germany, the

"German taper," but the machine tool builders belonging to the

society mentioned above supply German taper shanks on the

tools they make at the same price as other standard taper

shanks, facilitating the introduction of the new standard.
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RAPID WORK DONE ON THE AUTOMATIC
SCREW MACHINE

From time to time operations performed on tlie Cleveland

automatic screw machines, manufactured by the Cleveland

Automatic Machine Co., Cleveland, Ohio, have been described

in Machinery. (See the November, 190S, December, 1908,

and April, 1910, numbers). Tbese operations have been of

interest to mechanics partly because of the ingenious methods

used, and partly because of the rapidity with which the oper-

ations have been carried out. In the present article the

method of making special knurled nut blanks is illustrated

Fig- 1 Knurled Nut Blanks made at a Rapid Rate on the Cleveland
Automatic Screw Machine

and described, the notable feature about the making of these

nut blanks being the rapidity with which the work is com-

pleted.

In Fig. 1 are shown three sizes of nut blanks, all made in

the same manner. The smallest one is I'i^t inch outside diam-

eter, 1 inch long, with a IVi-inch hole drilled through it; the

medium-sized nut is 2^4 inches outside diameter, lYs inch

long, and has a 1%-inch hole drilled through it; and the larg-

est blank is 2% inches outside diameter, 1% inch long, and

has a 1%-inch hole drilled through it. The operations per-

formed in the screw machine consist of drilling the hole in

the blank, knurling it, chamfering the ends, and cutting off.

The pieces are made at a very rapid rate by the methods to

be described. Of the smallest size, 60 blanks are produced

Flgr. 2. Arrangement ofTools for Making Knurled Nut Blanks shown in Fig. 1

per hour, or one a minute. Of the medium size, 45 blanks

are produced per hour, this being at the rate of 1 minute and

20 seconds a piece. Of the largest size, 36 blanks are pro-

duced per hour, or at the rate of 1 minute and 40 seconds a

piece.

The halftone illustration, Fig. 2, shows the method and tools

by means of which these results are accomplished. The tools

used comprise a holder for the drills and knurls, tools A and

B held in the rear tcolpost, and cutting-off tool C in the front

toolpost. The holder for the drills and knurls is shown at E.

This holder is made from a steel casting, and is made of an

open form so as to give ample space for the chips from the

drilling operation. Owing to the rapidity with which the

drilling is done, ample chip room is absolutely necessary.

The knurls D are simply round disk knurls, mounted on ec-

centric studs, which permits of adjustment of the knurls.

The tools A and B are held in separate toolposts clamped to

the rear cross-slide, and each of the tools can thus be ad-

justed independently of the other. Tool B faces off the front

end of the nut blank and brings the piece to exact length,

while tool A. acting simultaneously with tool B, chamfers the

corners and partially cuts off the piece. When these opera-

lions ai'e completed, the cutting-off tool instantly commences

separating the piece from the bar. The drilling and knurling

operations proceed simultaneously with the operation of tools

A and B, so that no time whatever is lost in having any of

the tools idle at any time during the operation on the piece.

The drill is of the oil-tube type, permitting ample lubrication.

At F is shown a swinging gage stop. The only special feature

about the machine is the flanged pulley G employed in this

case. This pulley can be removed in a few minutes and the

regular driving mechanism put in its place.

An interesting featui-e in connection with this work is that

only a year ago the company manufacturing the machine con-

sidered that ZV2 minutes would be very satisfactory time for

making the largest blank in the series, whereas now this

blank is completed in less than one-half that time. Three

years ago the time for work of this kind was estimated at 5

minutes. These figures are of particular interest to the

mechanic as indicating the rapid advance that has been made

in large automatic screw machine work in the last few years,

and the possibilities which are open for improvement in the

manufacture of duplicate parts at a rapid rate.

* * *

DRAWING AND JIG ORDER
The manufacture of shapers and gear-cutting machines in

the shop of the Cincinnati Shaper Co. and the Cincinnati

Gear-Cutting Machine Co. (under common management), is

CHECK

NUMBER
DRAWING AND JIG ORDER

Pi«e No. Sheet Drawing No.

J|B No.

Jig No.

Siielf No,

Shelf No.

Gauge No.

Gauge No.

Shelf No

Shelf No-

Shclf No.

- -
Jil No Shelf No. Gnuge No.

Jis No.

Jig No.

Shelf No.

Sh.lfNo.

Gauge No.

Gauge No

Shelf No.

Shelf No.

Remark!

-

A Dra-wing and Jig Order used in the Shops of the Cincinnati Shaper Co.
and the Cincinnati Gear-Cutting Machine Co.

typical of the practice of the best machine-tool makers of Cin-

cinnati and elsewhere, in that jigs and fixtures are provided

for drilling, boring, planing, and otherwise machining all the

parts. The low production cost and other benefits of inter-

changeable manufacturing thus resulting are not secured

without some counteracting disadvantages, however. Where
there are several types of machines built and several sizes of

each type, the investment in these jigs and fixtures becomes

very heavy, and the storing and caring for them so that any

one can be readily found, is no small problem. Comprehensive

storage and index systems are necessary if the best results

are to be obtained.

The above reiiroductiou of the "drawing and jig order,"

used by the before-mentioned concerns shows the form that

is filled out when a workman is given a job. The foreman

of his department writes the order, having a card-index sys-

tem at his desk containing all the data required for the pur-

pose. The order entitles the workman to the drawing, jigs

and gages necessary for the job given him, and all the jigs

and tools are delivered to his machine. This system is of

somewhat greater complexity than that in which each jig is

accompanied with the tools required for its use, but on the

other hand there is less duplication of tools and, of tourse,

less investment in the jig and fixture equipment.
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A PORTABLE CYLINDER BORING BAR
By PERCV W. LOCKWOOD*

A few months ago when overhauling a large vertical twin-

compound steam engine, it was noticed that the Corliss valves

and their chambers were badly scored by the action of the

steam, thus impairing the efficiency of the engine. It was de-

cided to re-bore the chambers and make a new set of valves.

The question then arose as to how this could best be done with

the appliances available in the machine shop.

The engine formed one of a number of units in the power

station attached to a large factory, and to remove the cylin-

ders to the machine shop practically required the dismantling

of the engine and its re-erection. Again, although the ma-

Fig. 1. General View of Poi-table CyJlnder Bonng Bar

chine shop is a large one and equipped with an unusual va-

riety of modern machine tools, there was no boring mill suit-

able for the work and at the same time large enough to take

these cylinders. Finally, a great risk would have been in-

curred by using the light cranes available, to handle such

heavy castings.

Under these circumstances inquiries were made as to what

manner of appliances were procurable for re-boring the valve

casings with the cylinders still in place on the engine. A

number of catalogues and circulars were received

describing and illustrating various types of port-

able boring bars, but, owing to these being either

too costly or unnecessarily elaborate for the

requirements, or unsuitable for the work to be

done, it was decided to make one. The accom-

panying illustrations give a general idea of the

apparatus designed, and also show in detail how

it was constructed.

Pig. 1 shows a general outside view of the

tool with an imaginary cylinder (shown in dot-

ted lines) in place between the heads. Fig. 2 is

a sectional elevation showing the details of con-

struction. Fig. 3 is a front elevation and Figs. 4

and 5 show further details of the tool-head. It

was designed so that the bar could be driven by

means of a small electric motor, for which there

was ample room on the overhead starting plat-

form between the cylinders.

All four valve chambers in the high-pressure

cylinder had a 5-inch bore; in the low-pressure

cylinder the two inlet valve chambers had a

T-inch bore, and the exhaust valve chambers^

bore. Tteir respective lengths varied from

inches to close to 4 feet. To

diameters two sizes of tool-heads were made, one being 4%
inches in diameter, for the smallest size of chamber, and the

other 6% inches in diameter, for the two larger sizes. In

the latter size of head only one set of tools was provided, and

these tools were so designed that they could be adjusted and

set to bore either size of chamber. In each case the work was

completed in one roughing and one finishing cut, different sets

of tools being used for each operation, the cutting speed in all

operations being 45 feet per minute. This speed was main-

tained throughout by the simple expedient of changing the

sizes of pulleys on the boring bar on the motor.

The apparatus comprises two bridge heads, the forward one,

A, carrying the driving and feed mechanism, and the rear

•Address: 10 Albert Cottages, Gi-ecn St., Clydobauk. Scotland.

feed-screw D and carries the tool-head E with the tools F and

the feed-ficrew nut G. Tlie drive is obtained by means of the

head B constituting a guide bearing. The bar C contains the

triple-threaded worm H, having 0.3 inch lead, and the cast-

iron worm-wheel J which has 100 teeth.

The worm is somewhat too large in size and could with ad-

vantage be made smaller, so- as to reduce friction and give

more power, but in this instance it was made to suit the only

triple-threaded hob in stock of approximately the required

size, and, as there was only one wheel to be cut, it was not

worth while making another hob. The feed is obtained by

means of a five-point star wheel E (dished so as to cover and

protect the small gear wheels) and the fixed pawl L. Once

in each revolution of the bar C one of the points of the star

wheel is brought into contact with the pawl, and

the star wheel is thereby rotated in the opposite

direction to that in which the bar revolves, until,

by reason of its eccentricity in relation to the

latter, it is enabled to slip past the pawl and

resume its former motion with the bar C. Keyed

to the hub of the star wheel, and running free

on its spindle, is a pinion M of 21 teeth, meshing

with a spur wheel N of 42 teeth which is keyed

to the feed-screw D. The feed-screw is 1% inch

in diameter, and is provided with four left hand

threads per inch. Thus, with a ratio of 1 to 2

between the pinion and the gear, five points in the star wheel

and a pitch of 0.25 inch in the feed-screw, we have a feed of

1/40 inch per revolution of bar C.

The star wheel is provided with a handle, so that, when the

wheel is in a position clear of the pawl, the tool-head can be

brought back by hand, after the completion of a cut. The

distance pieces P placed between the bridge heads and the

cylinder to be operated upon are designed so as to afford

ample room for adjusting the tools in the head prior to or

J.X.T.

an S-inch

2 feet 9

provide for this range of

Fig. 2. Section ot Device, showing Constructional Details

after making a cut. For boring out cylinders larger in diam-

eter than the capacity of the bridge heads, these distance

pieces can take the form of long beams, extending across the

cylinder flanges, and a tool-head of a tee or coupling flange

shape may be substituted for the one illustrated, so as to bring

the tool support closer to the. cylinder wall. A groove is

milled out of the entire length of the bar C for receiving the

feed-screw, and within which the feed-screw nut G is also

guided and travels.

The feedscrew nut projects into the body of the tool-holder

E, a portion of which is milled out to receive it. The ar-

rangement of these parts constituted a very rigid, simple and

compact device. The roughing tool only is shown in the illus-

trations, the finishing tool differing from it merely by having

a short parallel cutting edge between the nose and the "back-

ing-off."

The cutting tools F have each a conical countersink formed
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in their forward faces; these conical recesses have their cen-

ters situated closer to the bar than the adjusting screws R
so that when the latter are screwed further into the tool-

head, their points produce a lateral, outward adjustment of

the tools F. The collar Q is provided with two set-screws so

as to bind it to the bar in any position suited to the length

of cylinder under operation.

An additional bearing bracket could also be provided on the

forward bridge head A to carry a driving shaft placed at right

angles to the worm-shaft and fitted with a pair of miter

gears interposed between the shafts, so as to give a right-

angle drive if desired. A modification of the rear bridge

head B is shown in Fig. 2. The one illustrated here is de-

Pigs 3, 4 and 5. Front Elevation and Details of Tool-head

signed to suit the rear end of a pump chamber which usually

has a smaller size of opening and flange than is provided at

the cover end of the pump. The apparatus, in general, is pe-

culiarly adapted for the re-boring of pump barrels in place

on board ship, and obviates the usual necessity of dismantling

the pump and taking it ashore to the repair shop, a lengthy

process which very often causes delay in the sailing of the

vessel.

MAKING PACKING BOXES

The general custom of packing small tools and hardware is

to use stock-size packing cases and to select the size for the

shipment that will contain the goods with the least amount of

waste room. The practice of the Armstrong Bros. Tool Co. of

Chicago, however, is to make up boxes for each shipment as

near the required size as possible. The reason is to insure

the goods being received with the individual strawboard car-

tons, in which each tool is packed, in good condition. This

is an important consideration in the case of hardware shelf

goods which must present a good appearance to the cus-

tomers.

The orders are filled by gathering together all the items

for a shipment on a sheet-steel table, arranging them to

best suit the size and number of the individual cartons. When
these have been grouped to the satisfaction of the packer, the

three dimensions of the pile are measured and a box is made

of these inside dimensions, in the box department immediately

adjoining the shipping department. The box thus made, while

more costly than a stock box, fits the shipment and carries it

to its destination with a minimum of damage to the cases.

Special care is taken to protect the tools from dampness,

each tool being wrapped individually before being packed in

its carton, the entire shipment then being enclosed in oiled

paper within the packing case.

SPECIAL DRILLS AND REAMERS
By JAMES H. CARVER-

A number of special drills and reamers of different designs

are illustrated in Figs. 1 to 14. These tools cannot be classi-

fied as standard types, but some of them have been widely

used for special purposes and the various designs may prove

of value to those engaged on work requiring special equip-

ment.

In Fig. 1 is shown a tool that is known as a "hog-nose"

reamer. This tool is used for enlarging a hole, cored or oth-

erwise, and it is employed extensively in ordnance work for

roughing out the steel forgings, jackets, tubes, etc., that are

required in the construction of coast-defence

mortars and rifles. A reamer of this type, when
mounted on the boring-bar of a gun lathe, will

bore the entire length of a tube. It may also

be used to advantage in the lathe, on much
smaller work. When this reamer is made in

large sizes, a cast-iron body is used, whereas for

comparatively small work the body is made of

machine or cold-rolled steel. The copper oil tube

shown may, of course, be omitted when the

reamer is to be used on cast iron.

A finishing reamer designed to follow the "hog-

nose" reamer is shown in Fig. 2. The body of

this reamer is also made of cast iron for large

work, and either machine or cold-rolled steel is

used for smaller sizes. The reamer has two

semi-circular wooden pieces of oil-soaked maple

fastened to each side as shown. On the large

reamers these pieces are attached by bolts, and

on small sizes button-head screws that tap into

the body are used. When this reamer is in use,

the wooden pieces, which are a close-working fit

in the finished hole, push the chips ahead as the

reamer advances. The two cutters used are

backed off and stoned on lathe centers before the

wooden blocks are turned. The tool used for

turning these blocks is set a trifle over the reamer size by

placing a piece of tissue paper between it and the cutters. In

case these blocks need re-turning, they are first shimmed by

the use of thin wooden strips.

Fig. 3 shows a reamer that is used for finishing a spherical

surface at the bottom of a hole. The bronze semicircular

pieces B attached to the pilot, prevent it from seizing or cut-

ting, as it is likely to do when steel is used. The work is in-

dicated by the dotted lines, and both the large and small holes

are, of course, finished before using this reamer.

A roughing and finishing reamer for brass work is shown

in Fig. 4, the only change for roughing or finishing being in

the clearance given the cutting edge. This is an efficient tool

on brass, and it is good for diameters up to about 6 inches,

and lengths of, say, 20 inches. The body is a piece of flat

steel, which is turned about 1/32 inch below the size, nearly

to the cutting edge, as shown by the dotted lines. The wooden

guide blocks are held by round- or fillister-head screws.

An all-metal cutter of the hog-nose type, much used in gun

shops when a square bottomed hole is necessary, is shown in

Fig. 5. As nearly one-half the body of the tool is cut away,

there is plenty of room for the chips. Tliis cutter is made

in the milling machine, and is ground after the hardening

operation.

Fig. 6 shows a hollow drill that is used for cutting test

pieces from the interior of a solid piece of metal. The piece

secured in this way, which is, say, about 1% inch in diameter

and 9 inches in length, is turned down to 1 inch in diameter in

the middle, thus leaving enlarged ends for gripping, when the

tests are being made. This tool will not work very well with

a body that is less than three-quarters of the circumference,

and it cannot be forced much when used on steel. As obtaining

test pieces is rather a rough job, the body of the tool need

not be ground unless it is distorted in hardening.

* Address : 701 Eastern Ave.. Schenectad}', X. Y.
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The reamer shown in Fig. 7 is a type used when putting

in primer seats in the breech ends of mortars and rifles. The
cutting edge at the chamfer is the only part that does any
cutting. The hole is drilled and reamed before using this

tool which simply finishes the bottom tapering. This style

of reamer is used chiefly on small work.

Fig. S shows a drill that is made from drill rod by filing

square cutting edges as shown, and it is used for squaring up
the bottoms of small holes of odd sizes. A taper reamer that

is also made from drill rod is shown in Fig. 9. This tool is

much used on drop-forged dies, in which small taper holes

are often needed for projections in the finished work, such as

parts to be riveted, etc. Another useful tool for drop-forged

work, that is made from drill rod is shown in Fig. 10. A little

In Fig. 13 the old "stunt" of giving an ordinary twist drill

negative clearance or back slope on the hook or lip of the drill,

is illustrated. A twist drill ground in this way does not tend

to "pull in" when drilling brass.

A form of cutter much used by die-sinkers either in a ver-

tical miller or die-sinking machine, is shown in Fig. 14. This
tool is known as a "router," and it is made from a regular

twist drill. The router is very useful for cutting out corners

in dies, cutting sprues, and for other work where there is

considerable metal to be removed.

* » *

The Poldi Steel Works of Sheffield, England, have placed a

quality of steel on the market which is intended especially for

the manufacture of rifle barrels, and which has remarkable
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Figs. 1 to 14. Showing Various Styles of Special Drills and Reamers

over half of the rod is milled or filed away and the reduced

cutting end is given clearance as shown. A transfer drill,

much used on die work for transferring holes from the dies

to the stripper-plate, is shown in Fig. 11. This drill is also

made from drill rod and it is given a very blunt cutting angle

as shown. It is merely used to spot centers for a regular drill

by using the holes in. the die as a guide. Fig. 12 shows a

reamer that can be made from any size of drill rod by simply

filing the end at an angle as shown. This tool is used to

ream thin stock and it has an advantage over other styles in

that it does not cut over size, the diameter of the reamed hole

being practically the same as that of the drill rod used for

making the reamer. A drill is, of course, used first, and only

a few thousandths should be left for reaming.

non-corrosive properties. It is stated that the steel also re-

sists the action of acids, and can be used to advantage for the

manufacture of pump shafts, valve spindles and seats, check-

rings for valves, plug valves, etc. The rust-proof tests were

made, according to Engineering, with barrels fired with smoke-

less powder five times a day, at intervals of ten days, the tests

lasting over a period of fifty days. The barrels were mean-

while kept in a damp cellar and never cleaned, but did not

reveal the formation of any rust. The steel has a high tensile

strength, the ultimate strength being about 127,000 pounds

per square inch and the elastic limit 108,000 pounds per square

inch. The elongation in two inches is 25 per cent. The steel

can be machined without any particular difficulty, provided a

good sharp cutting tool is used.
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EXTERNAL CUTTING TOOLS—

3

I

PRACTICE FOB THE BROWN & SHARPE AUTOMATIC
SCREW MACHINES

By DOUGLAS T. HAMILTON

In the present installment, examples of vai-ious designs of

box-tools, swing tools for external work, and taper-turning

tools are described.

Designing Box-tools

The designer of screw-machine tools is frequently confronted

with difficulties when designing special box-tools, owing to

the fact that the Brown & Sharpe automatic screw machines

are very .compact. This makes it necessary to design all the

tools so that they will not interfere with any part of the ma-
chine or the tools which are used on the cross-slides. The fol-

lowing considerations must also be borne in mind:

FORM 3^ TO M

SPRING COLLET

CLAMPING BOLT

I LENGTH OF BODY OF
BOX-TOOL

r
LEAST DISTANCE -2^ '

I

[GREATEST DISTANCE WHEN '

CAM IS CUT DOWN Hii' BELOW
LARGEST DIAMETER = ^^a" M-ichiiwrtj.y.T.

Fig. 8. Method of Determiniiiff Lengrth of Body and Shank of Box-tool

1. Character of material, whether rough or cold-drawn;
2. Cross-section of the material, w'hether cylindrical, square,

or hexagonal, etc.;

3. Character of the longitudinal cut, whether straight,
tapered or irregular;

4. Length of the work to be turned;
5. Nuriiber of different diameters to be turned;
6. Position of the box-tool in relation to the cross-slide

tools, when in action on the work;
7. Amount of material to be removed from the diameter.

In addition to the factors mentioned, one of the first things

to consider when designing a box-tool, is the length of the

body and shank of the tool. As a rule, the length of the body

is governed by the length of the work to be turned, especially

when the hole in the shank cannot be made large enough to

let the smallest diameter of the work pass through. Another

consideration to take into account, is the distance from the

center of the hole in

the turret to the side

of the chute. This lim-

its the width of the box-

tool, and is a governing

factor in its design.

Still another point
which might be men-

tioned, is the distance

between the point where

the box-tool cutter fin-

ishes on the work, and

the face of the chuck.

^\'Tien this is less than

_
Fig. 9. Standard Box-tool made by the

Brown & Sharpe Mfg. Co.

% inch it is usually necessary to have the cutter project

slightly in advance of the face of the box-tool body.

If a special box-tool is to be designed, it is advisable to make
a layout of the machine on which this tool is to be used. A
plan and side elevation of the turret and cross-slides should

be drawn, and the tools used on the cross-slide should also be

drawn in the positions they will occupy when the box-tool is

in operation on the work.

A method of laying out a box-tool for determining the

length of the body and shank is shown in Fig. 8. This dia-

gram is for a No. machine, but the same principle can be

used for the other sizes. When designing a standard box-

Associate Editor of Machinery.

tool, the body is made about -".s inch less than the least dis-

tance between the face of the turret and the face of the

chuck. The shank is allowed to project through the turret to

within Vg inch of the i/i-inch hole through the turret spindle.

All the other important points regarding the design and uses

of .supports, turning-tool holders, etc., have been previously

described, so it will not be necessary to enlarge on them here.

Various Types of Box-tools

As there are so many designs of box-tools in use, it will be

impossible to mention all of them, but a few of the most

0.010 TO 0.012

XLJ
Mackincrl/.S.Y.

Fig. 10. Finishing Bos-tool largely used for Steel Work

common designs will be described. In Fig. 9 is shown a

standard box-tool, as made by the Brown & Sharpe JIfg. Co.

This box-tool, as shown, carries two cutting tools. The cut-

ting tools rest on a pin d and are held by set-screws a and b,

and by two other set-screws, not shown, which are on the

under side of the box-tool. The support, which is of the V-

type, is located at the back of the box-tool at an angle of 45

degrees with the vertical center line, and is held by the set-

screw c. This box-tool is used for general work, for turning

both one and two diameters, as required. When one diameter

Is being turned, the cutter in the rear is pushed back out of

Fig. 11. Box-tool of the RoUer Support Type

action. The method of determining the thickness of these

cutters was illustrated in the first installment of this article.

In Fig. 10 is shown a standard finishing box-tool which is

used largely for steel work. In this box-tool the turning tool

is held in an adjustable block A which is adjusted up and

down on the body of the holder by the set-screw B. and held

to the body by the cap-screw C. A projection is formed on

the body of the box-tool and a corresponding groove is cut in

the block to guide it in a perpendicular position. The turn-

ing tool is held by means of two set-screws D and the head-

less screws E in the block .4. The headless screws E are for

adjusting the turning tool, in order to increase the clearance

between the tool and the periphery of the work.

The V-support is held in beveled grooves cut in the body of

the holder, by two screws F which pass through the two parts

of the body binding them together. A slot is cut in the body
to facilitate the drawing of the two parts together. The cut-

ting edge of the turning tool is located from 0.010 to 0.012

inch in advance of the face of the supports. A hole is drilled

through the shank of the box-tool for holding a pointing tool.
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or other internal cutting tool, which is held with the set-

screw O.

The value of roller supports tor turning aluminum, cast

iron, etc., was previously mentioned, and in Fig. 11 is shown

a box-tool ot the roller-support type, as made by the Brown &

Sharpe Mfg. Co. This box-tool, as may be seen, Is provided

with roller supports for the front cutter, and Vsupports for

the rear cutter.

The general design of this box-tool can be seen from a study

ot the illustration Fig. 11, but a clearer view of Its construc-

ifiif/ii.i.'i-!/ V. y

Fig. 12. Details ot Box-tool shown in Fig. 11

tion is shown in Fig. 12. This illustration shows the method

of holding and adjusting the roller supports. The supports

A are held by pins in a slot cut in the two blocks B, which

are adjusted in and out by the knurled-head screws C. The

blocks B are held to the body of the box-tool by cap-screws D
which are tapped into them. A slot is provided in the body

of the holder in which the bodies of the cap-screws slide, thus

centering tool, the bushing for which is shown at H. 7 is a

pointing tool of a somewhat similar design to that shown at

G. J and A' are also pointing tools which are used largely for

small work. These illustrations show clearly the design of

box-tools which are used, in general, for automatic screw ma-

chine work.
Swing- Tools for External Work

Swing tools, besides being used extensively for internal

cutting, are also used for external work. There are some

cases where a box-tool or a circular form tool cannot be used,

owing to the irregular contour and the length of the work
in proportion to its diameter. Of course it is obvious that a

form tool can be used where the length of the work being

turned is not more than from 2% to 3 times its diameter, but

where it exceeds this amount it is necessary to use some
other type. For this class of work, a swing tool such as that

shown in Fig. 14 can be used to advantage. The work can be

roughed down with this tool and finished with a shaving

tool, which will bring it to the correct shape, and also to the

desired diameter. (The use of shaving tools will be taken up

in a subsequent article.) This tool, of course, can only be

used when the diameter of the work is large enough to make
a support unnecessary.

There are some cases, however, where the work being turned

must be supported, especially where it is small in diameter

in proportion to its length. A tool which gives very satis-

factory results for this class of work is shown in Fig. 15.

This tool is provided with a telescopic support which recedes

Fig, 13. A Collection of Interesting Designs of Box-tools

making provision for turning different diameters. All the

other details of this box-tool can be clearly seen from the il-

lustration.

Some interesting designs of box-tools are shown in Pig. 13.

These tools are all the product of the Brown & Sharpe Mfg.

Co. and are used for various classes of work. At A is shown

a box-tool which is equipped with three turning tools, and

three sets of V-supports. The turning-tool and V-support

holders o, 6 and c are made in one piece and are held to the

body of the box-tool by cap-screws. A tongue is formed on

the base of the holders a. 6 and c, which fits in a longitudinal

groove cut in the box-tool body. It will be noticed that the

supports in this case are double supports, that is, they are

notched on both ends, the purpose of this being to increase

their range. The end of the support shown facing the turn-

ing tool is for work of small diameter, while the end project-

ing from the box-tool is for work of a larger diameter. This

box tool can be used either for roughing or for finishing

work, and it is especially adaptable to work having three dif-

ferent diameters.

At B is shown a box-tool with two cutting tools, but with

only one support. It will be noticed in this case that the

holders for the turning tools are very narrow, thus permitting

the tools to be set close together. The box-tool shown at C
has two turning tools which are set close together. A hole is

drilled through the shank, and a set-screw is provided for

holding a centering or other internal cutting tool. At D is

another box-tool similar to that shown at C, except that the

supports in this case are double-ended. £ is a finishing box-

tool having two turning tools. F is a box-tool of similar de-

sign, but carrying only one turning tool. G is a pointing and

into the holder as the tool advances on the work. The other

features of this tool are similar in design to the standard

swing tools, so it will not be necessary to describe them. Men

tion might be made, however, of the method of holding tlie

telescopic support A. A sleeve B is driven into the body and

shank of the holder C, and held by the headless screw D.

The support proper is turned down on the shank, so that

an open-wound coil spring can be inserted behind it. The

Fig. 14. Swing-tool used for External Cutting

support is kept from being forced out of the holder by a screw

E, which is tapped into it, and which has a head larger than

the hole through the end of the sleeve B. This method of

supporting the work is found to give satisfactory results when

turning work of very small diameter. It is preferable when

using this tool to point the end of the work so that it fits

snugly in the cone-pointed hole in the end of the support. A
similar tool for delicate turning was illustrated and described

in the June, 1908, number of Machixekv.
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Taper Turning

Thus far we have confined our attention to tools used for

straight turning; but of course taper worlc can also be accom-

plished on the automatic screw machine if a suitable tool is

provided. A tool which can be used for taper turning is

shown in Fig. 16. This is the standard taper turning tool

made by the Brown & Sharpe Mfg. Co. and is recommended
for taper turning where accurate work is desired. The illus-

MachiiuT'j.X. Y.

Fig. 15. Swnng-tool used when the Work Turned must be supported

tration shows the taper turning tool and the rising block for

operating it. This rising block is similar to that previously

described, and can be set at any desired angle. The angle to

which the rising block is set, governs the taper on the work.

When in operation, this rising block presses on the point of

the screw a, which, in turn, forces the holders carrying the

supports and turning tool out from the center.

A clearer idea of the operation of this

taper turning tool can be obtained by re-

ferring to Fig. 17. In this illustration an

end view, longitudinal-section and cross-sec-

tion are shown at A, B and C, respectively,

to illustrate the working mechanism of this

tool. As the rising block (shown in Fig.

16) presses against the point of the screw

<7, which is tapped into the sleeve 6, it forces

the latter in the direction of the arrow. Now
as the sleeve b is forced in, it pulls on the

band spring c, which is attached to the cir-

cular block (1. thus turning the latter around

in the direction of the arrow. The band spring is made from

sheet steel, 5 16 inch wide by 0.012 inch thick, which is left

soft. This spring, as shown, is fastened in a slot cut in the

circular block d. The circular block d has eccentric projec-

tions e formed on it, which fit in slots cut in the tool-holder

/ and support-holders g. From a study of the illustration it

can be seen that as the sleeve 6 is forced in, it carries the

tool can be adjusted independently of each other by the set-

screws h, and are held by the fillister screws i. After the

turret drops back, disconnecting the screw a with the rising

block, the turning tool and supports are returned to their

former position by means of the coil sjiring ;' (shown at B)

which is held in an annular groove cut in the rear of the cir-

cular block (/. The spring j presses against a pin k (shown

at C) which is riveted to a plate I; this plate is held to the

shank of the holder by a pin fitting in a slot. The plate I

is held up against the outer casing of the holder by the nut

m. screwed onto the shank of the holder. All Uie other de-

tails of this tool can be clearly seen from the illustration.

* * *

ELEMENTARY MATHEMATICS
The simple mathematics of percentage seems to be a stum-

bling block for some of the young advertising sharps. One not

long ago claimed a reduction of cost of five hundred per cent,

blissfully unconscious of the fact that the greatest possible

saving could be only one hundred per cent, and that saving

would require the cost to be absolutely nothing. Another was

too modest in his claim. A farm produced seventeen bushels

of wheat per acre while the adjoining farm produced sixty-

one bushels—"a gain of seventy-two per cent." As a matter of

fact the gain was two-hundredfifty-nine per cent. If these

young men who have forgotten some of their common arith-

metic training will remember that the elements of percentage

are: the base, the per cent, the percentage, and the amount

or difference and will determine what is the base in all

problems, no perplexity need result. In the case of the sav-

Figr. 16. standard Taper Turning Tool

spring c forward, which rotates the circular block d in the

direction of the arrow, thus forcing the holders carrying the

supports and turning tools out from the center. This, as can

be seen, will produce a taper on the work, the extent of which

will depend on the angle to which the. rising block is set.

In the end view shown at A the turning tool and support

holders are shown in the position they occupy before the ris-

ing block operates on the holder. Tlie supports and turning

Figr, 17. Details ot Taper Turning Tool shown in Fig, 16

ing, the "original cost was the base. The production was in

creased five times or five hundred per cent, it is true, but the

cost was cut four-fifths, and four-fifths of one-hundred per

cent is eighty per cent. In the other case the base was the

yield per acre of the poor farm. The difference between the

yield of the poor farm and that of the good farm was forty-

four bushels per acre, and as this gain is to be expressed in

percentage of the lesser yield, the latter must be the base for

calculation.
* * *

TESTS OP BEARINGS AND JOURNALS
Two years ago the R. K. LeBlond Machine Tool Co., Cin-

cinnati, Ohio, made a comparative test of bearings for lathe

spindles on two of the engine lathes in Its plant, to determine

the relative durability of the following combinations, viz^

hardened steel journal in cast-iron box; hardened steel jour-

nal in bronze; soft steel journal in bronze; and soft steel

journal in babbitt. The experiment was made on both ends

of the spindles, thus making the four combinations named.

Both lathes were kept in constant use, the general character

of work being the same for both. When examined recently,

the condition of the hardened steel journal and cast-iron box

was the best of all, neither the spindle nor the box being ap-

preciably worn, the grinder and scraper markings still being

visible. The hardened steel journal and bronze box com-

bination was in good shape, but the journal was slightly ridged

in the center, showing more wear than the first. Tlie soft

spindle in bronze was worn appreciably, but the soft spindle

in babbitt was in first-class condition. The bearings were

provided with oil rings and oil reservoirs, and the main

bearings with oil reservoirs and felt wicks.
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PLANNING A MACHINE SHOP
The tendency of manufacturers when planning new shops

and factories has been to lay out the buildings in accordance

with certain ideals or notions, and to arrange the machinery

and routing of work to conform to the buildings. In some

cases, of course, the economical utilization of the available

land makes this course to a large degree necessary, but where

land is cheap a better plan can be followed.

The proposition can be treated almost entirely with refer-

ence to the logical arrangement of the machines tor perform-

ing the operations on the product to be built, grouping them

so that the raw material may enter the plant at one point and

the finished product pass out at another, without retracing

its course at any point. If the product consists of light and

heavy machines of the same general type, they may be car-

ried through in parallel lines, all arriving at a common des-

tination. The planning of the building is then simply a problem

of housing or roofing over a machine shop whose preliminary

arrangement has been laid down on a certain sized lot. The

saw-tooth roof building harmonizes with this conception ad-

mirably, and has been utilized with marked success by several

machine tool builders in the Cincinnati district.

* * *

THE CAMERA IN THE SHOP
Some machine tool builders make very effective use of the

camera in the shop by securing photographs, whenever there

is an opportunity, that will illustrate the capability and ca-

pacity of their tools; and this practice could be extended with

good results to other kinds of machinery and tools. Views of

a machine at work indicate in many instances important fea-

tures that are not apparent from an illustration of the idle

machine, and they are also of value in showing the adapt-

ability of a tool for handling various classes of work. The

power of a tool and its probable output can be demonstrated

by views showing the possibilities in the way of roughing

cuts, etc. The output of the machine per hour per day, when

shown by a picture, is also a very effective way of indicating

its eflficiency, and is more impressive than mere figures.

To obtain pictures of this kind without considerable incon-

venience, a shop should have proper facilities for doing pho-

tographic work, so that the views can be secured whenever

there is an opportunity. It is the practice of at least one

machine tool builder to photograph his machines whenever

they are engaged on different classes of work of an interest-

ing nature. The plates thus obtained are filed in a cabinet

that is kept in a room especially fitted up for photographic

work. When an inquiry is received regarding the best meth-

od of machining a certain part, a picture is often available

from the file that will show a machine actually engaged on

work that is similar or perhaps identical with that referred

to in the inquiry; and in this way the camera is made an im-

portant member of the sales department. These views are

also used to advantage for illustrating catalogues or pamph-

lets, and in various other ways. The principal value of pic-

tures of this kind would doubtless be found in connection

with the introduction of comparatively new lines of work.

When a machine tool builder enters a new field and en-

deavors to show the superiority of a method or machine, as

applied to a certain class of work, he always encounters more

or less indifference to any change in existing manufacturing

methods. This was the experience of the pioneers in the

milling machine field, and the manufacturers of grinding ma
chines and other modern tools have had the same difficulty.

Doubtless similar conditions exist in other lines where ma-

chinery is used; and a somewhat extensive use of the camera

along the lines suggested would accomplish much toward en-

couraging the use of the most efficient methods and tools.

* * *

THE MILLING MACHINE AND THE
GRINDER

A few years ago a great deal was said and written about the

future of the milling machine, and some enthusiastic advo-

cates of this tool predicted that it would usurp the place of

the planer in the machine shop. But as time went on it be

came pretty well settled that each machine had a distinct field,

not perhaps definitely limited within given boundaries, but

nevertheless of such a character as to assure to each machine

a permanent place in machine shop practice.

Some remarkable developments in the art of grinding have

recently brought forth the suggestion that the grinding ma
chine, properly designed and equipped, may in the future super-

sede the milling machine for plain finishing operations. To a

certain extent this change probably will take place, but it wilt

not make the milling machine superfluous nor less valuable.

The development of the grinder along such lines as will make

it efficient as a finishing machine for plain surfaces will, if

anything, increase the value of the milling machine, because

the latter machine is far more productive as a roughing than

as a finishing tool; and its total efliciency will be increased if

it can be relieved from performing finishing operations.

Hence the development of the grinder will not be detrimental

to the future of the milling machine. Each has plainly its

distinct field, and there are operations suited to each which

cannot be performed as economically, if at all, on the other;

but it seems that the development of each will tend to increase

the relative efficiency of both, much the same as the develop-

ment of the cylindrical grinder has increased the efficiency

of the lathe, and the use of high-speed steel for roughing has

increased the total efliciency of the lathe and grinder combined,

in a ratio which no one dreamed of ten or fifteen years ago.

In general, new developments in any field have the tendency

to merely increase the efliciency of the tools, methods, or oper-

ators they are at first expected to replace. The sewing ma-

chine did not eliminate the workers at the tailor's trade, nor

reduce their number; it merely increased their efficiency,

cheapened the cost of production and therefore stimulated the

demand. Tiie advent of the steam locomotive did not decrease

the number of people engaged in transportation—the number

increased. Nor will the improved grinder lessen the demand

for milling machines. The demand will increase, because the

improvement is but another step in the progress towards in

creased production at less expenditure of labor, and all such

advances increase the usefulness of machinery in general.
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DEFECTIVE METHODS OF ACQUIRING
FOREIGN TRADE

Foreign merchants complain a good deal of the lack of

attention of American manufacturers to the requirements of

the buyer, and many thousand dollars' worth of orders have

been lost through inattention to details in the inquiry. Not
long ago an American manufacturer was requested to quote

prices for his products delivered freight prepaid at a German
port; but he replied quoting prices F. O. B. New York, and
stating that it was impossible to quote prices in the form re-

quested. It would have been very little trouble to find out the

freight charges from New York to almost any European city

—

especially to one where there is direct steamer communica-
tion; and ordinary business judgment would have suggested

taking the trouble necessary in this instance. Another case

which we had occasion to mention in Machinery some time

ago, referred to a request for a complete price list to be sent

with the catalogue of the machinery inquired for; instead of

sending the price list the catalogue was accompanied with a

letter stating that prices would be quoted on application. The
neglect to comply with this simple request meant the loss of

an order amounting to nearly $75,000.

Most of the troubles which arise with foreign buyers come
from neglect to observe small requirements which would take

very little time here, but represent a great deal of trouble on

the other side if they are not attended to. Those of our man-
ufacturers who are familiar with European methods comply
with these requests, and their business moves along smoothly.

Those who do not attend to them are generally new comers
in the foreign field.

WORM VS. CHAIN DRIVE FOR AUTO
TRUCKS

The compactness and simplicity of the worm gear are gen-

erally attractive to mechanical engineers and designers, and
many have been led against their better judgment to use It in

devices for which It Is not suitable. Of all ordinary transmis-

sion mechanisms the worm gear requires the best workman-
ship, both in making and in mounting, to secure maximum
efficiency; and even when everything possible has been done

to make for the best etflciency, it is still relatively low. When
high speed ratios are required in small space, in devices with

few parts, or the self-locking feature is important, the worm
Is the ideal transmission to use, but If other transmission gear

of high efficiency and durability can be used, why use some-

thing inferior?

A movement in the design of motor trucks to be deprecated

Is toward the use of the worm drive in the transmission to the

rear axle, a worm and wormwheel taking the place of bevel

gears. We believe the move will be disastrous if generally

followed by the builders of motor trucks, because reliability is

required first of all in cars for commercial uses. Neatness of

outline and freedom from noise are prime considerations in

pleasure cars, but it appears like poor design to employ a rear

axle in a heavy truck containing the differential and a worm
drive, In place of the plain axle and a parallel lay shaft car-

rying the differential and chain sprockets for the intermediate

transmission to the wheels. The latter form of drive Is

easily repaired; drivers can make shift to get along If one side

is badly damaged, and are doing it every day. Hooking the

rear wheel into an obstruction with force sufficient to ben(\

the axle does not necessarily put the truck out of running,

but it surely would if furnished with the worm drive and

differential in the axle. Another disadvantage of the latter

Is the greater dead weight—that is, weight not spring sup-

ported—carried on the rear wheels as compared with the load

carried by the differential rear axle type. The chain trans-

mission gear may not be pretty, but if incased as it should be

it is comparatively noiseless, highly efficient, long-lived, and

simple to repair.
* * *

The real greatness of a man's business success becomes

manifest only when he has made his success in a competitive

business.

DISAPPOINTING RESULTS OF ALTRUISM
By J. CROW TAYLOR-

Ever since the writers of history have kept a record of

things, we have found from time to time instances where fine

theories and altruistic ideas that should have borne the best

fruit in the world have proved disappointing. We often find

cases where it seems that theory and practice do not get hitched

up together right to do good work. Whether it is because

they are mismated or because of some unfortunate blunder or

misconception of circumstances, It is impossible to say, but

the fact remains just the same that we do come across these

occasions of good theories going wrong.

There are at hand now two instances in point; one of these

is in the discontinuing of a profit-sharing plan undertaken by

Sir Christopher Furness, of England, who, in 1908, took his

employes, numbering 3000, into a co-partnership with him
in a shipbuilding business. This case was one of the most

conspicuous on record of modern efforts at profit-sharing.

It was heralded all around the world, and It has been watched

with a great deal of interest. A report from Consul-General

John Li. Griffiths, of London, says that in December, 1909, the

employes received a dividend of 9 per cent In addition to

their wages, but were dissatisfied with the arrangement, and

b.v a majority vote have decided to discontinue it. In this

case, strange as it may seem, the report states that the objec-

tion to the profit-sharing plan came largely from the trade

unions, and after nearly two years' trial it has been discon-

tinued and other plans put into operation to prevent friction

and disputes between employer and employe, or rather to

prevent any disastrous results from differences of
,
opinion.

There has been organized a sort of works council, which will

handle all questions of wages and other matters that might

come up and cause dissention; but it seems that the profit-

sharing plan has gone and in its place the workers will re-

ceive specific wages, and whether they buy shares of stock

and take a part in the dividends of that company or any other

company will be a matter of individual preference and action.

The other Instance containing a note of disappointment

comes in a report from Consul Augustus E. Ingram, of Brad-

ford, England, concerning the annual report of the chief in-

spectors of factory and work shops of the United Kingdom.

It may be recalled in this connection that back in 1906 there

was put into operation in England a workmen's compensa-

tion act to compel the carrying of Insurance for industrial ac-

cidents and a proper compensation of all employes injured

by accidents while at work. The report of accidents for the

calendar year of 1909 shows a total of 116,554 accidents (946

of which were fatal) ; in 1904 the number of accidents was

only 91,954 (lOlS fatal).

This report. Consul Ingram says, confirms a statement made

by him in previous reports, that the number of industrial ac-

cidents had materially increased since the workmen's com-

pensation act of 1906 has been in operation throughout the

United Kingdom.

Therefore, we have had another case of disappointing re-

sults from putting into practice a fine theory based on altru-

istic ideas. It is probable, however, in this instance, that the-

disappointment is not as real as it seems, or rather that we are

disappointed because too much was expected. The natural in-

ference to be drawn from these figures is that the enforced

compensation and the knowledge that compensation would be

forthcoming has made workmen careless and reckless of ac-

cidents. Probably it has, too, in some instances, but it is dif-

ficult to conceive of a right-thinking man purposely endan-

gering himself, even though he may know he will be compen-

sated in case of injury. It is likely that we will be nearer

right in this instance to assume that there really were no

more accidents happening, but there were more reported, be-

cause of the fact that the compensation would make it worth

while to report them, whereas previous to this there was no

occasion to report trivial accidents or accidents wherein the

one injured had no hopes of compensation or nothing to gain

by making the report.

' Address ; Masonic Building, Louisville, Ky.
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THE DESIGN OF GROUPED HELICAL
SPRINGS*

By EOBERT R. MOBRISONi

It is the intention to present here, a study of the design of

grouped helical springs, developing the subject upon the basis

of the relation which exists between the diameter of the bar

and the mean diameter of the spring. In the discussion only

round bar coils will be considered.

Notation

The following notation will be adopted:

S = stress solid, or maximum stress, usually assumed to be

80,000 pounds per square inch for heavy steel

springs;

G =: modulus of torsional elasticity, taken as 12,600,000

pounds per square inch for steel springs;

Fig. 1. Groups of Coil Springs held together by Plates at Top and Bottom

to = weight of one cubic inch of the spring material;

rr= 3.1416;

/= total deflection;

H^ free height;

7i= solid height;

ft, = any other height;

P^ capacity at solid height, or weight necessary to produce
complete deflection.

P, =:load at 7(i. or weight necessary to compress to li,;

W= weight of spring;

L^ blunt length of bar, or length before tapering;

i)=^mean diameter of coil;

d= diameter of round bar;

r= spring index, or D ^ tl.

Deflnitions

In addition to the above notation, the following dellnitions

will serve to clear the discussion:

Spring: any single coil, combination, or group of coils.

Coil: a spring composed of one bar only.

Turn: a wind or rotation, a part of a coil.

Turns are fundamental elements; coils are composed of

winds; and springs consist of one or more coils.

The Spring- Index

The deflection of a helical spring may be expressed as

TT S
f= I— I

'' (1)

The capacity may be expressed by

P

The iccight may be expressed as

IT- ir D' h

W =

G \ ,1 j

essed by

(4)

(3)

(3)

The length of bar to form the spring may be expressed

i=7r| 1 /( (4)

(4)
" For additional information relating to the design of coiled springs, see the

following article published in Machinery, railway edition, "The Design of
Heavy Helical Springs for Railroad Car?," January, 1910.

t Address: Sharon, Pa.

These four standard equations being solved, the length of

bar required to make the spring will be known, as well as the

spring weight, capacity and deflection. A further inspection

of these formulas will show that all properties depend upon
the ratio between the diameter of the bar and the mean diam-
eter of the spring. This all-importani ratio may, therefore, be

aptly called the spring index, expressed as

D

d

Fundamental Principle of Grouped Springs

d
Equation (2) gives one value of — , while equation (3) af-

D
fords another. Equating,

t* P 4 \V

Whence

'i ir ir h \l) f

(5)

(6)

This is the fundamental principle of grouped spring design

and means that when a constant weight of material is uni-

formly stressed, the resultant capacity varies inversely as the

square of the spring index, and that the actual number of

coils or dimensions thereof is immaterial for a constant weight

and spring index.

To Ascertain the Value of the Spring Index

Having given the desired capacity, free height, solid height

and material of a spring, it may lurther be assumed that the

maximum fiber stress and modulus of elasticity are also known.

If then, the spring index be ascertained, the ratio of mean
diameter of coil to diameter of bar that must be maintained

in order to produce the results desired, will thus be given.

Tlie value of the spring index from equation (1) is,

D \~TG~

"
,/
^ \'

ir N h

h. the difference be-which may readily be solved since /= H
tween two known quantities.

Constant Areas, the Basis of Bar Sizes and Dimensions

No matter of how many bars or coils the spring unit may
be composed, the sum of the cross-sectional areas of the in-

Fig. 2. Double and Triple Coll Concentric Springs

dividual bars is constant. This fact furnishes a basis from

which to ascertain the sizes and dimensions of the bars, ac-

cording to whether there is one or more coils used. It is

important, therefore, to deduce an expression for this constant

area. Consider a single coil spring.

The product of equations (1) and (2) is

w^ S-' il r> h

Pf =
X a

which may be expressed

Then

S' I T- ,1 Dh\
' 'io\ 4 /

TT- (I I) h a Pf

(8)

(9)
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Equation (3) may now be written

W (-^-) (10)

T^dDh
Substituting the value of as given in equation

(9)

TT'

2 GPf ir

S-

(11)

The total weight divided by the unit weight will give the

volume, or

W 2 GPf
r =

ir N-

From equation (4) the length of the bar will always be

L = Trh (12)

The volume, divided by this constant length, will therefore

result in an expression of the constant area, or

V -2 GPf
(13)

L T ,S- / //

D
Substituting from equation (1) the value of /, placing

= r, gives

.4

2 P )

S
(U)

which is the constant area value sought, and being in known
terms may be readily obtained.

This applies equally well for a multi-coil spring, for the

weight is uniformly taken up by each of the units of the

spring. Therefore the total cross-sectional area is constant.

Determinate Equations for Bar Sizes and Dimensions

In concentric coils, let all the properties of the inner coil

be denoted by the subscript 1; of the next coil by the sub-

script 2; of the next coil by the subscript 3; and so forth.

The total sectional area w'ill then always be

V d:' w d.'- T dj 2 P r

+ + + =
4 4 4 S

which may be expressed

TT

— (dr + du- + ds- +
3Pr

d„')

(15)

(16)

4 S

It is possible also from the relation of the diameters of the

coils to form as many equations as there are coils less one.

Fig. 3. Double and Triple Coil Concentric Groups, showing Right-
and Left-hand Coiling, to prevent Binding

SO that there may be always found as many equations as there

are unknown quantities, or bars, or values of d.

Equations based on the relations of coils are deduced as

follows, where D„ = inside diameter and I>„ = outside

diameter of nth coil.

-D,,' D„' + (7„ = <7„

(z)
d„

D.r ((•+ 1) r?„

(17)

(18)

In the same way
/)„ = ()• - 1) d„ (19)

Then let the difference between the outside diameter of one

coil and the inside diameter of the next be taken as any desir-

able clearance, c. Or

D.: - ir'„_i = c • (20)

This gives the series of equations sought, thus:

Between first and second coils,

(,•- 1) ,7, = (,• + 1) rf, + e (21)

Between second and third coils,

(r - 1) d, = (r + 1) d, + c (22)

Fig. 4. A Concentric Group showing TFhat is meant by "Solid", "Loaded'
and "Free Heights". The Clearance between Coils is usually one-sixteenth
inch.

Between third and fourth coils,

(/ - 1) d, = {!• -t 1) ds + c

and so forth.

(23)

Equation of d, for Single Coil Spring

The value of d,. or the diameter of the inner (in this case

the only) bar may be obtained by writing equation (16) sim-

ply as:

w d^-' 2 P
-r: ,• (24)

4 ,S'

which may be readily solved for d, after making the proper

numerical substitutions of the other quantities, thus:

S P
d,' = /• (2.")^

TT.S

Equation of d, for Double Coil Spring

If there are reasons for desiring two coils in the spring,

equation (21) gives

d. = 1 Id, + —

^

(26)i^h ( -

1

and from equation (16)

- (dr
4

2 P
d.= ) (37)

Substituting the above value of d. in this gives an equation

which after substitution of constants may be readily solved

for dj. after which d, and the outside diameters may be readily

found. This substitution results in

•'-[(^)"'*^]'=^ (') (28)
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Equation of d, for Triple Coil Spring-

If now three coils are desired, from equation (21) as before:

,U =
1

fh

r - I

(29)

and from equation (22)

; + 1

<h - '1, +
)• - 1 1-1

whence

(30)

/r + iy- r + 1 c

(31)

\'--l/ C'-l)' v-\
Then from equation (16)

IT 2P
— (rfi' + rfa- + da') = r

4 S G
(33)

whence

/)•+ 1 c \5 /()•-!- 1)2 ;• + 1

d.'- ^X ,1. . Ill ,1 .

(•

SP

IT ,S'

(83)

Equation of d, for any Number of Coils

From equation (14) it is apparent that if there be n num-
ber of coils, the «th value of cZ, or d„, is always

/ 4- 1

(34)
r - 1 (• - 1

The general formula for (/, may therefore always be written,

although every additional coil adds greatly to the complexity
of the final expression.

Obstacles in the Design of Concentric Colls

The increasing complexity of the equation of d„ offers an

obstacle to the solution of the multi-coiled springs on strictly

mathematical lines. A still greater obstacle in the use of the

formulas deduced lies in the fact that commercially it is found
economically practical to use only such sizes of bars as are
commonly rolled by the mills. In the absence of tables giving

the properties of various spring coils from which a selection

may be readily made, it is believed that the above formulas,

(25), (28), (33) and other similar formulas which may be
readily deduced, will serve as guides to the best commercial
sizes to use, which sizes being once determined may then be

investigated and their future combined action ascertained with
certainty. To make the manner of proceeding clearer, assume
a definite problem.

Solution of Problem by Foreg-oing Formulas

Problem: To ascertain the proper coils to use to support

35,464 pounds at 5.022 inches solid height, the tree height to

be 6.625 inches.

From equation (7) the spring index is

(6.63.5 - 5.022) 12,600,000

3.1416 X 80,000 X 5022
whence r= 4, closely.

Size of Bar for One Coil Spring:

By equation (25)

8 X 35464 X 4

<h' =
3.1416 X 80,000

•whence £Zi= 2% inches.

Therefore D= id, = 8% Inches

and D" = 0(1, = 10% inches.

Size of Bar for Two Coil Springs:

Assume the usual clearance of 1/16 inch between coils,

whence c=% Inch. From equation (28)

8 X 35464 X 4

\3 24/ i3.1416 X 80,000

or
34

9

rf,'

10
rf,

1

576

whence d, = 1.07 inch and d, = 1.825

5.35 inches, and D." = 9.125 inches.

= 4.5156

inch. Therefore D" =

Result of Adopting Bars of Commercial Sizes

The closest commercial sizes to suit the solution would then
be

d, = lyij inch, and d-2 = IJI inch, and
Di = of inches and D/' = 9^ inches

The actual value of c is then

X*. —£),'= 5i — of = 4 inch

Now turn the investigation to the two coils which have been
selected. The spring index of the inner coil will be

£» 4j5j 69

</, lj\ 17

Of the outer coil,

d, 11

1

29

It may now be seen that although the design was based on
a constant spring index, the limitations of practice and econ-

omy have rendered it impossible to maintain this ideal condi-

tion. As the spring indexes of the inner and outer coils are

of different values, it is known at once that the deflections and
lengths of bar will not be identical for the same solid height.

This means that commencing with the same free height and
compressing to the same height will cause one coil (that hav-

ing the least value of spring index) to be stressed higher than
the other.

If the value of the spring index has been diminished only

slightly from that assumed, it is a safe assumption that the

fiber stress will be increased but slightly beyond that assumed,

in which case it is not necessary to calculate the actual

stresses, but the real capacities may be arrived at directly by
basing the calculations upon the modulus of elasticity. It is

more satisfactory, however, to ascertain the fiber stresses also,

and where the value of the spring index has been considerably

altered such a course is imperative in order to keep within

safe limits of stress.

Solution of Actual Problem—Stresses

The results will be the same whether similar free heights

be taken and compressed to the same maximum fiber stress,

or whether a beginning be made with the same solid height

extending to the same maximum stress; the maintenance of

a uniform final stress results in final heights which are not

uniform. Instead of different final heights the usual practice

is to use uniform free and solid heights, with the result that

each coil is then stressed differently as pointed out before.

In this case the actual stress in each coil is found by the

formula

_ Gf / d
Y" nh \l>f

which is simply an expression of the fact that where the ma-

terial used, and the free and solid heights are uniform, the

stress varies inversely as the square of the spring index.

In the particular problem at hand, the stress in the inner

coil would then be

6.625 - 5.022 /V,

S, = 4,010,695 |— I = 77,700 pounds

and in the outer

S, = 4

Or, since

then

25 - 5.022 /17V =

5.022 \09/

6.625 - .5.022 /29\«
,010,695

I
—

I
= 78,600 pounds

5.022 \117/

Oi I 02

s.

,700 = 78,600 pounds

which is the same as before.

The stresses being known, the load on each coil may now be

solved by the following formula:
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I

TV S (/'

P=
SD

Solution of Actual Problem—Capacities

Where the deviation from the assumed index is slight, the

variation in the maximum stress will be correspondingly small,

and the experienced designer is therefore safe in proceeding to

estimate the capacity of his spring directly from dimensions

and without reference to actual stresses. In this case use the

formula

G f d'

P=
8 h £)•'

TABLE I. COMPARISON BETWEEN ESTIMATED AND ACTUAL
COIL SPRINO RESULTS

Estimated Actual

Deflection )
as actual

Stres.s, inner coil

6.625
5.023
1.603
80,000
80,000
35.464
1.07
1.825
5 35

6.025
5.033
1.603
77,700
78,600

33.640
1.0625
1.8125
5.375
9 125

Stres.*^, outer coil

Capacity

Diameter outer bar
Out.sitle diameter inner coil .

Outride diameter outer coil 9 125

or, where G is 12,600,000 for steel springs

P = 1,575,000

/( D^
This would give for the inner coil

6.635-5.022 (1.0625)°

P, = 1,575,000

and for the outer,
5.02 (4.3135)3

8490

0.(325 - 5.033 (1.8135)5
Po = 1,575.000 = 35150

5.033 (7.3135)-'

The capacity of the two coils together will then be

P, + p., = P = 33,640 pounds

Some idea of the difference which exists in the theoretical

centric groups, may bo held together between spring plates of

malleable cast iron or pressed steel. Such groups naturally

offer greater stability than concentric groups; but, whore the

concentric group affords sufficient capacity and stability it

should be used, as it is more economical of space and does not

necessitate the use of spring plates to hold the different coils

together. As the load should be supported firmly upon the

center of the unit, the group should be arranged with such

symmetry that the supporting forces, or spring resistances,

will balance about any axis.

The designing of groups of this kind consists in the simple

operation of dividing the load into as many parts as there will

be units in the group. Then, maintaining the desired free

heights and solid heights, and hence the same constant spring

index, proceed to design the separate unit in the manner just

presented for the simple concentric. Ordinarily much time

and labor may be saved by remembering that halving the

diameters of bar and coil reduces the capacity and weight to

one-quarter, but does not affect length of bar or deflection of

coil. This is due to the fact that this really halves the spring

index with effect as indicated in formulas (1), (2), (3) and

(4).

As illustrating clearly the comparison between different but

equivalent springs, Table II is included in this article, showing
four equivalent arrangements. The reader will note that as

more coils are used a more compact design becomes possible

for the concentric arrangements. The size of the bars reduces

also, which makes possible better tempering.

« « *

PLOW OF METALS UNDER COMPRESSION
It was demonstrated several years ago at McGill University

that bronze chips could be welded together cold by heavy

pressure. The experiment showed that the bronze flowed un-

der pressure like water and that the molecules of adjacent

pieces coalesced the same as lead when subjected to a much
less pressure. This interesting fact has an unpleasant side,

as several machine-tool builders have discovered. It had be-

come a common practice to bush working parts with a certain

bronze, these bushings being forced into the holes with con-

siderable pressure. When the bearing parts were immediately

put to use, little or no trouble was experienced, but when laid

TABLE II. COMPARISON OP FOUR COIL SPRING GROUPS FOR SAME CAPACITT

Description
0. D. or

Equivalent,
Ins.

Free, Solid,

Ins. Ins.
Bars.
Ins.

Spring Capacity,
Index Pounds

Weight per Inch
Solid Height,

Pounds

Length of
Bar per Inch

Height,
Ins.

Group A Four similar coils in
spring plates

11 to 13 6f between
plate.s

5.09 betw'n
jilates liV 4

4 X 8866 =
33,464

4 X 3.1569 =
13.63

13. .57

Group B Single coil 10^ 6f 5.09 3ir 4 35,464 12.63 13..57

( i roup C Double coil,

concentric

Outer
Inner

9f
5

6*
61

5.09
5.09

It
1

4

4
37.611

7,853

9.83
2.80

13.63

12.57
13.57

35,464

Group D Triple coil,

concentric

Outer
Jledium
Inner

8|
5

6*
6*
61

5.09
5.09
5.09

1

4

4

4

34,076
7,854

3,485

8.56
2.80
0.88

12.34

12.57
13.57
13.57

34,415

and practical design may now be gained from Table I, which

makes a detailed comparison.

Limitations of Concentric Grouping

It is now apparent that in a spring concentrically arranged

the inner bars are properly the smaller, and the greatest load

is naturally upon the outer. There is a point, however, be-

yond which more inner coils will cease to be of advantage

owing to the small gain in capacity. The addition of outer

colls is also soon limited by the impossibility of coiling and

tempering large bars. It is therefore evident that the load

which may be carried by the concentric group is limited.

Spring- Plate Groups

Where greater capacity is desirable than can be obtained

Tjy concentric grouping, several single coils, or several con-

away in the stock-room for some months the bronze bearings

were likely to seize the shafts and make refitting necessary.

The cause is that the bronze flows inward under the pressure

of the cast-iron part holding it and reduces the shaft clearance

to zero. Tills has happened only, of course, where the allowed

limits of clearance have been narrow, a change of bore diam-

eter of one-thousandth inch, perhaps, being suflicient to cause

trouble.

* * *

An expert on the valuation of automobile factory equipment
charges off 10 per cent annually for depreciation of standard

machine tools, 35 to 50 per Qent for depreciation of jigs and
fixtures, and 100 per cent for depreciation of reamers, counter-

bores, drills, etc.
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STRENGTH OF STEEL CASTINGS*
By E. F. LAKEt

Along with the general advance that has taken place in the

chemical composition and physical properties of all metals,

steel castings have shown a decided improvement in the past

decade or two. Some of these Improvements have been due

to new ingredients that have been added to steel to make the

numerous alloys now on the market; others are due to a bet-

ter knowledge of the chemical composition of steel: of how

to remove the impurities; of how to melt, mix and pour the

metal, and how to make, vent and gate the molds into which

the metal is poured to form the castings. This knowledge has

enabled the steel foundries to greatly improve the ordinary

carbon steel castings. Their tensile strength, elastic limit.

Strength Required in Steel Castings

The increase In strength is w^ell illustrated by a comparative

study of the early editions of Wm. Kent's handbook, which

gave the tensile strength of steel castings as 40,000 pounds

per square inch and the elastic limit as 20,000 pounds. This

was the greatest strength that could be guaranteed by the

Fig. 1. steel Casting for the Rudder Frame of a Large Naval Vessel

etc., have been increased something like 50 per cent over that

of twenty-five years ago; and their resistance to hydraulic

pressure and impact has been increased even more than this.

As they are many times stronger than wrought, cast or malle-

able iron, and have an extreme toughness, they are very use-

Fig. 2. Stern-post of a Torpedo Boat Destroyer made oi Cast Steel

foundries at that time for the ordinary soft or low-carbon

steel castings. To-day, however, there is hardly a steel foun-

dry in the country but what will guarantee a tensile strength

of 60,000 pounds and an elastic limit of 30.000 pounds for soft

steel castings. In the case of the high-carbon steel castings

these figures are exceeded by from 25 to 50 per cent.

Steel Castings for U. S. Army and Navy

The ordnance department of the United States army and

navy demand steel castings with a tensile strength varying

from not less than 60,000 to 85,000 pounds per square inch; an

elastic limit of from 25,000 to 45,000 pounds per square inch;

an elongation in 2 inches of from 25 to 12 per cent; and a

reduction in area from 30 to 18 per cent, according to the

service to which they are to be subjected. For moving parts

of machinery, a tensile strength of at least 70,000 pounds,

with an elongation of at least 20 per cent in 2 inches is de-

manded. Test bars Vi by 1 inch must be capable of being

Fig. 3. Steel Casting for the Bow of
a Man-of-war

Fig. 4- Locomotive Side Frame Bent Cold
\pithout Fracture

Fig. 5. Complete Hydraulic Cylinder made in Two Parts
and Tested at a Pressure of 1800 Pounds per Square Inch

ful for machine parts that must carry heavy loads and with-

stand thrusts or other jolts and shocks incident to hard ser-

vice.

• See Machinery. June. 1903, engineering edition.

See also Machineky's lipference Series No. 36.
'

second edition, Chaptei- III.

t Address : 19 W. 43d St., Bayonne. N. J.

' Steel Castings."
Iron and Steel."

bent cold ISO degrees, without fracture, around a radius that

is not greater than 1 inch.

Some of the largest steel castings that have been made to

meet these requirements are shown in Figs. 1, 2 and 3. These,

as well as the other castings illustrated in this article, were

made by the Penn Steel Casting & Machine Co. of Chester,
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Fa. They were used on different vessels that have been huilt

for the U. S. navy. In comparison with other metals, the

greater strength and toughness of steel permits of a material

reduction in the section for a given strength. Thus a cor-

responding decrease in weight is obtained, and for this reason

steel castings have displaced all others in the construction of

the war vessels of the navy. The merchant marines have

also adopted them in places where great power or special

strength has been required.

In Fig. 1 Is shown the cast-steel rudder frame of one of the

largest vessels in the navy. It is about 22 feet high and 2S

feet long, over-all, and its weight is something like 40,000

Fig. 6. Testing the Hydraulic Cylinders for the Locks at Peterboro,

pounds. The comparatively small section for a casting so

large, over-all, makes it a difficult one to mold and retain

the required strength in the metal. As the total shrinkage in

its height and length would be from 2 to 3 inches, the mold
must be rammed loose enough so that the metal will crush

it when cooling. If this did not occur, the metal would either

stretch and thus become weakened, or would crack. As soon

as the metal solidifies, the cope must be removed and the cast-

ing uncovered to further aid the shrinkage.

If castings of this size can be made to the specifications

just given there can be no good reason for not being able to

make ordinary machine parts that would excel them. In

smaller castings, blow-holes, porous or spongy metal, etc., are

more easily kept out of the casting, and it is possible to get

ent, and he condemned the casting. In order to prove to the

inspector that the casting was good, the foundryman placed

it under the drop hammer and bent it as shown, with several

blows. The casting in this shape showed no indications

of cracking, or even checking, at the bend. This shows the

toughness obtainable in ordinary carbon-steel castings.

Hydraulic Cylinders

When the hydraulic-lift lock was built at Peterboro, Ont.,

a large number of steel castings were used, and the Penn
Steel Casting & Machine Co. furnished the entire hydraulic

outfit. One pair of the cylinder castings is shown in Fig. '>,

as arranged for testing. The two castings

form a complete cylinder and were tested

with ISOO pounds hydraulic pressure per

square inch after the castings had been an-

nealed. In Fig. 6 is shown a single casting

with covers clamped on the top and bottom,

and the apparatus that was used for making
the tests. To the left in the half-tone will

be seen the pump, while on top of the cast-

ing the gages are arranged. The five bands

shown around the casting were placed there

to show any enlargement of the casting

that might take place from the pressure ex-

erted on the inside.

The first casting that was tested was not

annealed. Owing to its large size it was
thought best to save this expense, if pos-

sible. When it was subjected to 1200 pounds
Ontario hydraulic pressure per square inch, how-

ever, the circumferential bands showed that it had sprung

IVi inch, and it was not considered safe to raise the pres-

sure any higher. When the pressure was released the bands

recorded a permanent set of % inch. After this the castings

were annealed, and when twenty others were tested to 1800

Pig. 7. Tee and Globe Valves Tested to Destruction

a denser and finer grained metal. Therefore, greater strength

could be obtained.

In Pig. 3 is shown the casting that fits over the extreme

front end or bow of a naval vessel. The edge at A is quite

sharp for cleaving the water and minimizing the resistance to

speed. The bulge of the bow is for the purpose of ramming

other vessels. In Fig. 2 is shown the stern post of a torpedo

boat destroyer.

Locomotive Side Frames

JIany locomotive side frames are cast, and these are usually

made of ordinary carbon steel containing about 0.30 per cent

carbon. Some railroads, however, use vanadium steel side

frames. The side frame shown in Fig. 4 was made of 30

point carbon steel, and in the molding it developed an inden-

tation at B that was probably caused by gas or air being

trapped in the mold in the form of a bubble. This gave the

inspector for the railroad an idea that blow-holes were pres-

Fig. 8. Cast-steel Retorts Tested with a Pressure of 6CO Pounds
per Square Inch

pounds pressure, no permanent set was indicated. On the

first one it was thought that the elastic limit had been ex'

ceeded. but this proved not to be the case. The chemical
analysis of the metal used in the castings was as follows:

Carbon 0.24 per cent,
Silicon 0.31 per cent.
Manganese 0.60 per cent.
Sulphur 0.037 per cent.
Phosphorus 0.038 per cent.

Destructive Tests on Steel Castings

Some smaller castings made, from the same metal were
tested to the bursting point. These are shown in Fig. 7. The
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one to the left is an S-inch tee, with walls ?4 inch thick, such

as is used for the high-pressure fire main system in Philadel-

phia. This tee did not burst until the hydraulic pressure

reached 6800 pounds per square inch. The other two castings

are 2 1/2-inch globe valve bodies, with walls 7/16 inch thick.

The one in the center stood a pressure of 9500 pounds per

Fig. 9. A Cast-Steel Rudder about 27 1/2 Feet Long and U'eighing
45.000 Pounds

square inch before it burst, and the one to the right with-

stood 9900 pounds.

The cast-steel retorts shown in Fig. S are all tested with a

pressure of 600 pounds per square inch before they leave the

foundry. This hydraulic test not only proves that the steel

castings made to-day have the necessary strength, but also

that they are free from blow-holes, porous or spongy spots,

etc., because the water would certainly find its way through

RESULTS OF TESTS ON STEEL CASTINGS

Pounds per Square
Inch

1Percentage of |

Kind of Heat Mark
Steel Number Number

Elastic Tensile Elonga- Reduction
Limit Strength tion of Area

8451 1 33,000 67.600 31.0 40 9

8451 2 34.400 64,600 29.0 39.4

8451 3 31,600 fiil.200 81.5 41.9

8451 4 34.400 68.400 34.0 42.4
8451 5 35,2(10 67.0(10 33.0 41.9

Soft 8451 6 35,200 68,000 29.5 36.3
8451 1 35,600 67.600 82.0 42.7
8451 S 33,800 64.400 31.0 89.0

8480 1 34,000 67,600 28.0 39.7

8480 3 34,400 69.000 30.0 38.4

8480 5 33,600 67,000 31.5 41.7

8410 1 36,000 73,.100 28.0 37.2

8410 2 36,500 74,000 27.0 36.0

8436 1 36,000 72,500 26.0 40.3

8486 2 36,500 75,000 27.0 43.5

8464 1 36,000 70,500 32.0 47.8

Medium 8464 2 35,500 71,000 30.0 44.9
8464 3 36,000 72,500 27.0 37.3

8464 4 35,500 71,500 29.5 46.3

8464 5 36,000 72,000 32.0 46.3
8464 6 36,000 72,500 27.0 35.7
8473 1 36,000 72,500 27.5 37.2

8473 2 37,000 73,000 26.0 40.3

8476 2 45,000 85.000 17.5 24.1

8476 3 45,500 85,000 18.0 31.0

8476 4 45,500 85,500 19.0 34.1

8476 45,000 .S.'i.l 1(1(1 18.0 21.3

8476 6 45,000 ,'<5.(l(M) 22.0 24.1

Hard 8476 t 45,500 S5 0(10 18 5 22.0

8476 8 45,000 ISS.OOO 17.5 22.0

8476 10 45,500 .S7.000 15.0 30.6
8476 11 45,500 87.000 17.0 30.6
8476 12 46,000 86.000 17.0 20.6
8485 1 45,800 85,200 19.0 33.4
8485 2 45,500 85,000 21.0 32.7

the metal in the castings at much lower pressures than those

given above, if there were any w-eak spots in them.

The rudder shown in Fig. 9 is one of the largest steel cast-

ings made. It is about 27 feet long and weighs about 45,000

pounds. The casting shown in the two views Figs. 10 and 11

weighs 98,000 pounds.

Results of Te^ts

The uniformity with which steel castings can be made to

the government specifications is shown in the accompanying

table. The tests were made by the Ordnance Bureau of the

U. S. Army and Xavy, from test bars that were cast on the

various castings.

The soft and medium steels bent 180 degrees around a 1-inch

radius, and the hard steel 160 degrees, without showing any
signs of fracture. When broken, all the test pieces showed a

silky fracture. The test pieces were 0.505 inch in diameter

with an area of 0.2 square inch.

The many other properties characteristic of steel castings

made for special purposes, may be taken up at some future

time. As an instance, may be mentioned the castings made
for electrical purposes, which have a softness, homogeneity

and soundness that insures a high and uniform permeability.

Fig. 10. A steel Castlngr Weighing 08,000 Pounds

This metal shows magnetic saturation curves and a hysteresis

curvature that is equal to the best so-called "Norway" iron.

Numerous metals that are more or less rare are also added

to steel to make alloys with special properties. Where steel

Fig. 11. Another View of the Steel Casting sho^^-n in Fig. 10. This
is One of the Largest Steel Castings made

castings can be used, nearly any condition or requirement

demanded of the part can be met with by the addition of these

alloying materials, or by the careful work necessary to pro-

duce pure, sound and homogeneous metal, or by both.

APPLYING- SCIENTIFIC KNOWLEDGE
One of the common faults of some educated men is that

they make little or no application of the scientific facts learned

in school to the everyday problems of life. Perhaps it is be-

cause they are literal-minded, the principles having for them

only the applications mentioned in the book. For instance,

two young men, both graduates of the same high school, some

years after graduation got into an argument on whether the

weight of a block of wood floating in a pail of water is added

to the weight of the pail and water or not. Experiment, of

course, showed that it is, whereupon the one who was worsted

quoted the Archimedean law to the effect that a floating body

displaces its weight of the liquid, and was inclined to doubt

the soundness of the old Greek's dictum after making the

test. The fact that the mere displacement of a liquid does

not alter its weight had never before been made plain to him,

and not until a pail brimming over was tested did he grasp

the full significance of the law.
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LATHE BEDS AND DOUBLE BACK-GEARS—
A COMMENT

By RACQUET

In the December number of Maciii.neuy, engineering

edition, an English 24-inch lathe was illustrated and described.

The general design of this machine seems excellent, but the

the writer wishes to comment on a few of the statements made
The "narrow" guide for the carriage is, in the writer's opin-

ion, one of tlie best on the market. The lead-screw and the

feed-rack are by this device brought quite close to the center

of the guides, and the surface on which the straightness of

the carriage motion along the bed depends, is so located that

it is impossible for it to be bruised by a blow, or cut by the

chips. It is stated in the article referred to that this feature

is protected by patents, but it is difficult to see how this pat-

ent could be sustained. In the accompanying illustrations

Figs. 1 to 5, are shown five designs of lafhe beds, each of which

is provided with some form of "narrow" guide. These designs

are all taken from "Modern Machine Shop Practice" by Joshua

Rose, a work which was published about 1887. This construc-

tion, therefore, it would seem, should be more generally known
than it appears to be. The designs shown in Figs. 1 and 2

are practically identical with that described in the article re-

ferred to. although, of course, the new machine is provided

with the modern taper adjusting gibs. The designs shown in

Figs. 3 and 4 are similar to a design brought out eight or ten

years ago by the Scotch lathe manufacturers, Messrs. Lang. The
design in Fig. 5 embodies the principle applied to the Amer-

ican or raised V-type of bed, which design, more or less

modified, is becoming popular with American lathe designers.

Hence, it is apparent that the narrow front guide is a com-

paratively old idea, although it is a very important one. and

one which ought to be applied, particularly, to the flat or

English type of lathe bed.

In an editorial foot-note accompanying the article mentioned,

it is stated that the coarse-pitch screw-cutting arrangement
was used many years ago on a Putnam lathe. In Rose's "Mod-

Figs. I to 5. Five Different Designs of "Narrow Guide" Lathe Beds

ern Machine Shop Practice," already referred to, a drawling

of a headstock of a Putnam lathe is shown, having a coarse

screw-cutting arrangement similar to that of the "Ward, Hag-

gas & Smith lathe, the only difference being that the Putnam
lathe has a single sliding gear and no reverse gears; and as

it had no double back-gears, only two pitches could be cut with

each train of change gears, instead of three.

In speaking of double back-gears, attention is called to the

possibility of removing more metal per hour by a double

back-geared lathe than is possible with a lathe using a much
larger cone and single back-gear. To emphasize this idea the

writer would call attention to the accompanying illustrations

Figs. 6 and 7. In Fig. 6 Is shown the ordinary back-gear ar-

rangement as it appears in a well-known make of 32-Inch lathe.

It will be seen that the driving cone is very large, the largest

step In fact being two inches larger than the swing of the

lathe, and the belt six inches wide. In Fig. 7 Is shown a

double back-geared lathe head arrangement, also for an exist-

ing 32-inch lathe, the cone diameters and gear ratios being

slightly modified so that the two arrangements may be more
easily compared. Now If we use the formula P—DXWXfl,
in which X)^ diameter of the cone step; 'W= the width of

belt, and B^ ratio of gearing, and find the value of P for

each of the spindle speeds, and then take the average of

these, we are in a position to compare the driving power of

the two arrangements. Ordinarily, if one saw the two drives

shown in Figs. 6 and 7 side by side, one would say that the drive

shown in Fig. 6 is at least twice as powerful as that shown
in Fig. 7. This conclusion is quite reasonable from a casual

glance. If, however, the calculation indicated above is carried

out, one would find that the small cone. Instead of making
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Figs- 6 and 7. A Comparison of Two Lathe Cone and Back-gear Designs

the lathe less powerful, actually is 12 per cent more powerful,

due to the higher belt speed. The average horsepower trans-

mitted by the belt is also greater, and there Is no doubt what-

ever that a 4S4-inch belt is more easily manipulated than a 6-

inch belt, while the shortening of the headstock by 14 inches

is an Item worthy of consideration.

The detailed information relating to the head shown in Fig.

6 Is as follows: Gear ratio, 13.8 to 1; countershaft speeds,

212 and 166 R. P. M.; average belt and gear purchase, 1,020;

average horsepower of belt, I714 ; range of spindle speeds, 4.25

to 600 R. P. M. For the head shown in Fig. 7 the data are:

Gearing ratios, 5.6 to 1 and 31 to 1; countershaft speeds, 450 and
190 R. P. M.; average belt and gear purchase, 1.140; average

horsepower of belt, 1^]'>; range of spindle speeds, 4.6 to 600

R. P. M.

In the writer's opinion the double back-geared cone drive is

but a step removed from the geared head or single pulley

drive, and the simplicity of the double back-geared drive coun-

teracts to a considerable extent the advantages of the sin-

gle pulley drive w^hich can be fully realized only by the In-

troduction of a more or less complicated design.

:;i * H-

An interesting Item relating to the cost of railway travel

in Europe is published in the Daily Consular and Trade Re-
ports, of December 8, issued by the Department of Commerce
and Labor. In this, Consul-General John H. Snodgrass, of

JIoscow, states that "the actual cost of traveling in Russia
Is much less than in the United States, especially if one takes

a second-class ticket, which is quite as satisfactory as first

class, provided the trains are not crowded. The actual sec-

ond-class tariff is very little over 1 cent a mile." This is but
another testimony to the fact that the cost of travel is less

on the European continent than in America, the assertions

of many persons to the contrary notwithstanding.

* * =;:

The manufacturers of the Santos-Dumont monoplane have,

according to a French contemporary, offered to supply this

monoplane at the price of $750 apiece If ten machines are

ordered at a time. 'With prices for flying machines cut to

such a figure, it appears that fiying races might become as

popular as automobile races, and nearly as dangerous.



538 MACHINERY March, 1911

CALCULATION OF CIRCULAR FORMING
TOOLS*t

By WILLIAM "W. JOHNSON)

When a large number of circular forming tools are to be

designed, it involves a great deal of labor to compute tlie dif-

ferent diameters separately. Tlie usual method is as follows

(see Fig. 1) :

First find the value of W in the right-angle triangle BCD:

W =1 iJ2 - A"

in which

i?^ radius of largest diameter of circular tool,

h= distance which the center of the tool is set, either above

or below the center line of the work.

Fig. 1. Notation used in Formulas for Forming Tool CaU-ulations

Now, find the value of r in the right-angle triangle ACD:

r = s/ (W- cy + h'

in which

c= one-half the difference between the required diameters

of the work,

r^the required radius of the circular tool.

This method is quite long and cannot be materially short-

ened by using a table- of squares. Therefore, anything that

TABLE I. DIMENSIONS FOR FORMING TOOLS FOR BROWN b. SHARPE
SORE^W MACHINES

Number of
Machine

D h Tap,
Left-hand

w

00

o

1.1

21
3

-i

5

J

t-16
+-14
5-12

A
3

can be done to aid in computing the different diameters of cir-

cular forming tools will no doubt be appreciated. The pur-

pose of this article is to show how to compute tables giving

the diameters of circular tools corresponding to differences of

one-thousandth inch in the radius of the work. Such tables

are given in the accompanying Data Sheet Supplement.

In Table I are given the dimensions required for design-

ing circular forming tools for Brown & Sharpe automatic

screw machines. (See Fig. 2 for notation used.) For the pur-

pose of illustration, a table of diameters for circular forming

tools for the No. 2 machine will be computed. The method

can be applied universally, however, provided the tools have

• With Data Sheet Supplement.
t For previous articli-s relating to circular Jormin.5 tools, see Ma-

CHiXEKV, March and .\pril. 1910, "Circular Form and Cut-ofC Tools";
.lauuary, 190S. "Formulas for Circular Forming Tools" ; October. 1904.

•Charts for Forming Tools" ; June, 1904, "Straight and Circular

Forming Tools."

i Address; 1313 E. 88th St., Cleveland, Ohio.

no top rake. The conditions of the problem are shown dia-

grammatically in Fig. 3. The notation is the same as that

used in Fig. 1.

Let

re= the numbers 1, 2, 3, 4, etc., successively,

c= 0.001 re.

Fig. 2. Notation used in Table I

From Fig. ;; we have:
h

sin CBD=—

.

R
From Table I we have 7;:=% and i?^li;>, and hence:

sin CBD =—
6

IW
cosCBD= J 1 - sin'CBD = -i — = 0.98()0133

> 36

From the "law of cosines" in trigonometry, we obtain:

r = ] R°--^ c' - URc X cos CBD

Fig, 3. Notation used in Formulas lor Calculating Table II

Substituting the known values, we have:

r= V 2.25 + 0.000001 li^— 0.0029580399 n.

To shorten the numerical work we can now calculate r for

n = 50, re = 100, n = 150, etc., which is equivalent to consid-

TABLE II. VALUES OF r FOR DIFFERENT VALUES OP n

n

50
100
150
200
250
300
350
400
450
500

r

Difference
between
Radii

for n = 50

Correspond-
ing

Difference
for n = 1

2r
Double

Difference
(n = l)

1.500000
1 . 450723
1.401498
i.;«2329
1.303224
1.254189
1.205234
1.156368
1.107603
1.058953
1.010436

0.049277
0.049225
0.049169
0.049105
0.049035
0.048955
0.048866
0.048765
0.04S650
0.048517

0.0009855
0.0009843
0.0009834
0.0009821
0.0009807
0.0009791
0.0009773
0.0009753
0.00097.30

0.0009703

3.000000
2.901446
2.802996
2.704658
2 . 606448
2.508278
2.400468
2.312736
2.215206
2.117906
2.020S72

0.001971
0.0019(59

0.001967
0.001964
0.001961
0.001958
0.001955
0.001951
0.001946
0.001941

ering the distance AB. Fig. 3, divided into a number of equal

divisions, each 0.001 inch long, and computing the radius r

for AB= 0.050, AB= 0.100, etc. By trial it can be determined

that the values of r for other values of re can be interpolated

between those calculated, so that the interpolated values will

be correct to four decimal places. Hence, by computing the
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values of r, as stated, by the formula just given, we obtain

the values in Table II. The fourth column in this table gives

the differences of radii corresponding to a difference of 0.001

inch in the length of a line AB. By multiplying the values of

r and the differences for 0.001 inch, by 2, we obtain the diam-

eter and diametral differences directly, as shown in the last

two columns. The tables in the Data Sheet Supplement are

computed by simply subtracting these diametral differences, as

given in Table II, from each preceding diameter, as indicated

below.

For
n — 0, 2r= 3.000000

n = 1, 2r = 3.000000 — 0.001971 = 2.99S029

n = 2, 2r = 2.99S029 — 0.001971 = 2.996058

and so forth to ti = 49.

For

n = 50, 2r = 2.901446 — 0.001969 = 2.899477

n = 51, 2r = 2.S99477 — 0.001969 = 2.S9750S

n = 52, 2r = 2.S9750S — 0.001969 = 2.S95539

and so forth to )i= 99. In this way the calculations are con-

tinuea until the table is completed.

The following example will illustrate the practical appli-

cation of the tables in the Data Sheet Supplement. Assume
that we wish to design a circular forming tool to turn the

piece shown in Fig. 4, on a Xo. Brown & Sharpe automatic

screw machine. Let the largest diameter of the circular tool

1
1

1
-' 1

1

'1

1

' 4-.
1/ \i

r
i

-^ (^^.'^=...=\.

1 —
->i

1

1 ^ i.
l—JIt

4-!>?•''

V' 3-. ^ ilachhit-ri/.X.y.

Fig. 4. Dimensions ot Work and Tool in the Practical Example Given

correspond with the smallest diameter on the piece. Then

find one-half the difference between the requii-ed diameters of

the work as follows:

().00a"> inch

0.137

32 0.-2S1 - 0.137 0.144
0.072 inch

i- - 11.0241 - 0.137

\16 7 0.276
= O.lSSiuch

From the tables in the accompanying Supplement, we find

opposite 0.0095,* in the column headed No. the value 2.2312.

which is the diameter to which to turn the circular tool to

produce the 5/32 inch diameter on the work when the largest

diameter of the circular tool turns the smallest diameter on

the work to 0.137 inch diameter. The other diameters are

found opposite 0.072 and 0.138, in the column headed Xo. 0;

they are 2.1075 inches and 1.9771 inch, respectively.

« * *

A British contemporary relates the following regarding the

opening of the works of the Power Gas Corporation, Ltd.,

which has just erected a gas plant near JIoscow. The cere-

mony of starting the plant was very impressive. There was a

blessing service over the producers and engine; the priests

and choir from the church read prayers and sprinkled the en-

gine and producers with holy water and blessed them, and

erected an image of a guardian saint over the producers and

another one over the engine. The managing director then offi-

cially started up the plant before hundreds of spectators, when

everything passed off successfully.

THE MAKING OF SEAMLESS GOLD WIRE
By CHESTER L. LUCAS-

Win\ in its various forms, plays an Important part in our
every day affairs. To the mechanical man, the principles of

wire making are generally understood; but in the work of

making seamless gold wire for jewelry and optical manufac-
turing, there are a great many interesting operations that

are little understood to those "on the outside." Solid gold

wire might be made, of course, by the same methods that are

used in making brass or copper wire, and indeed that is the

way that very small gold wire is made, but wire of this kind
in any of the larger sizes would be too expensive; hence we
have seamless gold hollow wire and seamless gold-filled wire.

There are many concerns in the business of making seam-
less gold wire, but it is doubtful if there are any that have as

' '
' ^ , ..-^^

SOFT SOLDER

SOFT SOLDER
.HARD SOLDER

_v,„-i,i,,.r„ \:y.

Fig- 1. Construction of the Flat Ingot

good a process or any that are better equipped for doing their

work than the Improved Seamless Wire Co., of Providence,

R. I. It is to .Air. T. F. Carlisle, president of this company,
that credit is due for the courtesy shown the writer while at

the factory.

"Improved" Seamless Gold Wire

The difference between the ordinary seamless gold wire

and improved seamless gold wire, lies in the methods used in

uniting the gold shell and the base metal, which is used to

"fiH" the wire. The process of making improved seamless

gold wire consists essentially of building up a flat ingot from
a layer of gold, a layer of base metal, and a thin layer of

hard solder. This metal plate is then reduced in thickness by
means of a rolling mill, and from the rolled sheet are cut

disks that are afterward drawn into tubes. In order to give

the wire strength, a core of base metal is turned up, fluxed

and pushed into the shell and soldered in place by means of

Fig. 2. "Breaking-down" RoUs used to reduce the Metal for Wire-making

the solder lining of the tube- This ingot is then made into

wire by swaging and drawing.

The principal advantages claimed for this process of wire

making are: First, that it perfectly unites the gold cover-

ing with the core, making an ingot that can be converted into

wire without blistering the outer shell of gold: and second,

that with this process it is possible to make gold plated wire

whose gold covering is much lighter than that made in

any other way.

The above description is given to make clear the fundamen-

tal points of the process before going into the details of the

various operations employed in seamless gold wire making.

Preparing' and Rolling the Stock for Wire Making
The first step in making seamless gold wire is the prepara-

tion of the stock. A block of base metal, as shown in Fig. 1,

* The table only reads to thousandths of an inch, but values cor-

responding to ten-thousandths inch can be found by interpolating. » Address : 4 Bailey Ave., East Saugus. Mass.
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resembling gold in color, and about 2 inches wide by 15 inches

long and %-inch thick, is cleaned and fluxed on both sides.

On one side Is laid a sheet of very thin soft solder and above

the solder is placed a sheet of gold, the thickness of which

depends upon the quality of wire that is being made. The

other side is next covered with another very thin sheet of

soft solder, outside of which is placed a sheet of hard solder

0.002 inch thick. These five sheets are clamped together and

placed within a furnace and heated sufficiently to allow the

a closer view of two of the small rolling mills and is reproduced

to show the method of driving the machines by the use of

motors and chains. It is stated that by the use of these chain

drives, a 90 per cent eflSciency is secured, and it is apparent

that this method of driving is practically noiseless.

Annealing and Trimming

The rolling operations reduce the thickness of the gold in

the same proportion that they do the base metal, no matter

Pig. 3. General View of Rolling Depai^ment

solder to fuse and unite the three plates: gold, base metal,

and hard solder.

This composite block of metal is then taken to the breaking-

down rolls shown in Fig. 2. Tbe rolls themselves are 12

inches in diameter and 20 inches long, and the machine is

extremely powerful in design and construction. As in most

rolling mills, the weakest parts of the machine are the cast-

iron couplings, purposely made so in order that they will

break before the rolls themselves, in case they "get a bite."

In addition, the necks of the rolls are double, so that they may

Fig. 4. Method of Driving RoUIog MlUs witli Morse Chains

to what extent the stock is rolled. The hard solder also be-

comes proportionally thinner. As the metal is rolled, it be-

comes harder; consequently it is necessary to anneal it be-

tween every few operations to prevent the development of

cracks and seams that would spoil the stock. The annealing

is done in a room that is specially fitted up for the work, in

which the light is controlled by adjustable blinds over the

windows. Fig. 5 shows two of the furnaces in which the

annealing is done, the one at the left being used for the short

thick bars in the early stages of the rolling, while the other

Fig, 5. Annealing Room for
Rolled Stock

Fig. 6. Backgeared Rotary Sliltinu
Shears

Fig. 7. One of the Special Presses for
Tube Drawing

be reversed in case of injury to one end. Here the stock is

rolled down to No. 6 B. & S. gage, reducing it approximately

0.100 inch at each pass.

A good deal of rolled plate is made by the Improved Seam-

less Wire Co. for other purposes than wire making, and when

the stock is to be rolled thin, it is passed from the breaking-

down rolls to a 5 by 8-inch Mossberg rolling mill, where it is

reduced to No. 24 B. & S. gage, after which it goes to a 4 by

6-inch rolling mill and is further reduced to any desired thick-

ness. Fig. 3 shows the rolling department with the .j by S-

and the 4 by 6-inch mills in the foreground. This room is

a model of cleanliness for a rolling department. Fig. 4 shows

furnace is the one employed for the long thin strips that come

with the last rolling operations. Before being placed in the

fire, the strips are painted with a thin coat of brown ochre

and boracic acid. This coating prevents the formation of

scale while the stock is being heated. The strips are passed

through the furnaces, being kept slowly moving to allow

every part of the metal to reach the low red heat at which

the best results are attained. In this room are also located

the pickling baths of diluted sulphuric acid and the sawdust

boxes for drying the stock after pickling.

As the thickness of the metal is reduced by the rolling, the

length of the strip greatly increases. The width of the metal
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also increases, but to a nuicli smaller degree. The edges of

the strip take on an irregular and ragged appearance, and
oil en when the rolling strains are taken out by the annealing,

the strip becomes "kinky" and warped. For these reasons

the strips must be trimmed after each annealing and this

part of the work is done on the rotary slitting shears shown
in Fig. 6. An interesting feature of this machine is the

method of applying the motor drive, the motor being back-

geared to adapt the speed of the motor to the machine. It is

on this machine, also, that the strips for the wire making
are finally cut to 7-lnch squares preparatory to the drawing
operation.

Drawing the Tubes

One of tlae most interesting parts of seamless wire making
is the making of the tubes from which the wire is drawn.

The 7-inch squares of rolled plate stock, the making of which
has just been described, are first trimmed into disks by an
ordinary blanking die, after which they are ready to be drawn
into tubes, by means of special presses, one of which is shown
in Fig. 7. These presses were made by the Waterbury Farrel

Foundry & Machine Co. and differ essentially from the ordi-

Fig. 8. Rack of Cores and Set of Dies for the Tube Dra\vitig

nary drawing press in that they have an extra long stroke

actuated on the rack-and-pinion principle, and an automatic
trip and reverse. The press is fitted up with speed changing

gears to accommodate the conditions involved in drawing the

various sizes of tubes. The length of stroke is determined

by setting the adjustable dogs, .4 and

B. in the T-slot in the ram. As the

ram descends, dog A approaches swing-

ing arm C. and pushes it down as they

meet. This movement causes the

knob at the lower side of the arm to

push the rocker arm D downward,

thus turning the shaft E which is con-

nected with the belt reversing mechan-

ism. If it is necessary to check or re-

verse the movement of the ram at any

point between the points set by the

dogs, it is only necessary to operate

the rocker arm by means of the hand
lever F. As the work done in these

presses is all cylindrical in form, it is

an easy matter to hold the punches

and dies. The punches are made with

a shoulder and a threaded shank that

screws up into the headlock of the

ram, while the dies are merely laid

upon the die shoe H that is kept

crm^pietef TubTwi7h"?or°e' Clamped in place on the bed of the
Inserted press. This die shoe has a threaded

shoulder over which clamping ring O is screwed, the tapered

opening in this ring pulling down on the corresponding taper

on the dies tliemselves.

The first operation in making the tubes after the 7-inch

squares have been trimmed to disks is to draw the disk into

a cup about 5 inches in diameter and l^A inch deep. The

1
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^GOLD
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METAL

SOLDER

COR£

V.u-'ihu nrr.Y.

blanks are laid on the die with the gold face down, so as to

have the gold plate on the outside of the tube and the thin,

hard solder lining on the inside. Next, this shell is run
through a die which transforms it into a deeper shell that is

smaller in diameter. This process is repeated, drawing the
shell through eleven dies in all, each of which makes the

shell, or tube as it finally becomes, still deeper and narrower.
The finished tubes are 1^4 inch in diameter and 14 inches

Fig. 10. Starting Solid Gold 'Wire in the Large Swaging Machines

long. The perimeter of the blank at the beginning was 22

inches, while the perimeter of the top of the finished tube is

only about 4 inches.

The rack in Fig. S contains over a thousand cores. These
cores are of different base metals to match the particular kind
of shells that they are to go within. The cores are thoroughly
cleaned, fluxed, and then pushed into the shell. After coating

the exterior of the shell with yellow ochre and boracic acid,

the shell and core are heated hot enough to flow the hard
solder lining, thus firmly uniting shell and core. As it re-

quires a good red heat to flow hard solder, the gold would
easily scale if it w-ere not for the yellow ochre and boracic

acid protection. The tubes for hollow wire require no cores,

except in special wire, in which hollow cores are inserted to

Fig. 11. T\v the SmaU Swaging Machines

give the necessary thickness to the walls of the tube. Fig. 9

shows the completed tube and core in cross-section.

On the bench in the illustration Fig. S, appears a set of the

punches and dies for preparing tubes for seamless wire ingots.

As with other drawing operations, the tubes must be an-

nealed after passing through every third die. At the extreme

left of the bench is a completed tube that has been trimmed,

and beside it is a tube with the core soldered in place.

The importance of this method of applying the hard solder

to the metal should not be overlooked: First, because the

application of the solder is uniform; second, it is economical,

requiring much less solder than would be used by any other

method; and third, on account of the method of application

the joint is much stronger than the average soldered joint.

It should be possible to apply this kink to other lines of man-
ufactui'ing that require good hard soldering.
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starting the Solid 'Wire

We must now divide our attention for a while over the two
divisions of the wire—the solid and the hollow varieties

—

for the methods of roughing down in size vary, although the

finishing operations are the same. Fig. 10 illustrates two of

the Excelsior swaging machines that are used to reduce the

bars to somewhere near the finished size ot the wire. The
operator in the illustration is just starting through for the

second time a bar of solid 10 carat gold, which is to be made
into very small wire. The machine at the left is shown with

the front plate thrown open. Within the opening may be

seen one die of the pair. In a nearby rack are sets of dies

for all sizes between % and I'o inch. After passing through

the machine, the rod is slid back in the trough between the

machines, and sent through for another reduction. After the

rods reach the %-inch size, they are passed along to the

smaller swaging machines shown in Fig. 11. These ma-

chines reduce the wire very nearly to the size that it is to

finish. As with the rolling and drawing operations, swaging
hardens the stock that is being worked; therefore, frequent

annealing is necessitated. This operation is done in the wire

Fig. 12. Draw Benches for Starting the Hollow Gold Wire

annealing room, in which are located special furnaces and
pickling baths, very similar to those described in the stock

rolling room. After passing through the small swagers for

the last time, the solid wire is ready for the finish drawing.

Leaving it at this stage, we will take up the first operations

in making the hollow wire.

Starting the Hollcw Wire

In making the thin hollow wire, the tubes are trimmed after

being drawn and then annealed. Fig. 12 shows the set of

draw benches that are used to start the tubular or hollow

wire. In their rough state, the tubes are 1% inch diameter
and 13 inches long. First, a %-inch hole is drilled centrally

through the bottom of each tube. Next the tube is slipped

over a 1-inch arbor, one end of which has been turned to %

O

J/a<,-)uii<j-!/..V. r.

Fig. 13. The W^ay the HoUow Wire is started

inch for a distance of 3 inches. This %-inch end projects

through the hole in the tube. The arbor is now placed over

the die plate on the draw bench, with the small end reaching
through the die. The jaws of the carrier come forward, grip

the arbor by the %-inch section and thus the arbor and tube

are pulled or drav.n through the die. This operation is best

explained by the illustration Fig. 13 in connection with Fig.

12, in which the second draw bench from the right is shown

about to start the forward stroke. Each drawing operation

reduces the diameter of the tube by about 1/16 inch. By
means ot these draw benches, the tubes are reduced to ^4

inch diameter and the length, of course, increased to from 20

to 30 feet.

Finishing- the Wire

Fig. l-I illustrates the operation of finishing the wire of

both kinds, solid and hollow. These draw benches are of

Fig. 14. Finishing the -Wire

the same design as the ones used to start the hollow wire,

but they have a capacity for handling 30-foot lengths of wire.

The dies for the finish drawing roserable thick drill gages,

for they have a series of 20 holes, ranging from ',4 down to

0.040 inch. This latter size is the smallest wire made by

the company. The dies naturally receive very hard wear;

but in spite of this fact, the 20-hole dies "stand up" for a

long time, averaging about a year apiece. As with the pre-

Fig. 15. Shaping the -Wire to Special Sections

vious operations of rolling and swaging, annealing is neces-

sary in the wire drawing. Between every ten "numbers," as

the operators express it, annealing is required. As will be

noticed in the illustration Fig. 14 the operator of the draw
bench stands at the head of the machine, within easy reach

of the starting lever. As the wire passes through the die he

guides it and at the same time lubricates it with a pad that

is kept soaked with lard oil.

The solid and hollow wire are both finished in the same

way. If the wire is to be used for optical work, such as bows

or other spectacle parts, the annealing is less frequently done,

so as to produce a wire that is tough and hard. Silver wire

is very easily drawn, but as the demand is small, very little

of this product is made.

Special Wire Sections

We are apt to think of gold wire as wire of a simple round

section, yet the Improved Seamless Wire Co. makes hundreds

of different styles and sizes in round, flat, square, oval and
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other fancy shapes, plain as well as embossed, or knurled with
different patterns. We have followed, step by step, the various

operations in making the plain round wire; let us now con-

sider the method of producing the various shapes and finishes

that part of the wire assumes.

In Fig. 15 is shown a corner of the room in which the w-ire

is shaped to special sections, and embossed as required. The
rolling mill in the foreground is one of several that are used
for this special rolling. This machine is shown converting

round gold filled wire into a half-round wire that will later

be made into wedding rings. This operation is a simple one,

and by substituting rolls with different shaped grooves, flat,

square or in fact nearly any section may he rolled.

The fancy wire is produced by the use of knurls or em-
bossing rolls. Many kinds of ornamented wire are made for

Fig. 16. Langelier Swagers for Ring Shank Making

jewelry and decorative work and some of the knurls are very

elaborate. In view of this fact, it is often that the engraving

of a pair of knurls amounts to thirty or forty dollars. It will

be easily understood, therefore, that the collection of knurls

used in this department is very valuable, and for this reason

they are kept in the fire-proof safe shown in the background

of Fig. 15. The value of this collection of knurls is roughly

estimated at three thousand dollars. It must be borne in

mind that throughout all the operations of making, forming

and embossing the wire, the outer covering of gold is undis-
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Fig IT. The Evolution of a Ring Shank

turbed, as regards its thickness in proportion to the total wire

diameter.
Making Ring Shanks

Another interesting department in this factory is the one in

which ring shanks are made. A "ring shank" is distinctly a

manufacturing jeweler's term, and is defined as a piece of

stock from which a ring is made; at the center, the metal is

thick and spherically shaped. This part is to become the set-

ting, while the ends that are to he bent to form the band of

the ring, are small in diameter. Ihe illustration Fig. 17 con-

veys a good idea of a ring shank, although ring shanks are

made in a great many different sizes and styles. The round

seamless wire about 3/16 inch in diameter is cut off in what

seems to be very short lengths, about %-inch long. Fig. 16

illustrates a group of the Langelier swagers that are em-

ployed to reduce the ends of the blanks for the ring shanks.

Each end of the blank is reduced in from three to five oper-

ations, varying with the size ring shank being made. Fig.

IT shows four successive stages of this swaging operation.

The completed ring shanks still retain their covering of

gold plate. In this state they are furnished to the ring manu-

facturers, who emboss them under the drop hammer, bend
them to shape, solder and finish them for the retail trade—an

interesting evolution from a piece of sheet metal.

* * *

LOCOMOTIVE SADDLE AND CYLINDER
ARRANGEMENT

A new type of locomotive saddle and cylinder arrangement

is embodied in U. S. Patent Number 975,183 (November 8,

1910) taken out by Samuel M. Vauclain, of Philadelphia, as-

signor to Baldwin Locomotive Works, of Philadelphia, Pa.

The cylinders in place of being cast with a half saddle, are

made separately, with an intervening part, on top of which

is the saddle, as shown by the accompanying engraving. The
main object of this arrangement, is that the parts may be

more readily handled, thereby facilitating repairs when ne-

cessity should arise, and a further object is that the frame A
might be made of steel and the saddle B of cast-iron, the

cylinders castings D being made separate and bolted to the

steel frame, thereby making a substantial structure.

The main frame A is ribbed for strength and has arms pro-

jecting forward and backward, which are bolted to the loco-

New Arrangement of Cylinders. Frame and Saddle

motive frame, making a more rigid construction, which is

not only stronger, but also forms a very substantial support

for the front end of the boiler.

As illustrated, the exhaust passages form separate elbows,

but. in connection with this patent, there are drawings illus-

trating a locomotive with the exhaust passages through the

central frame A. Other drawings illustrate the application of

this new construction to piston valve engines.

* * *

One of the most interesting alloys is that known as "monel-

metal." It consists of copper and nickel, but is not made from

melting these two constituents and mixing them together.

Instead monel-metal is a so-called "natural" alloy, being made

from a copper and nickel ore, no attempt having been made

to separate the two metals. As the cost of producing either

nickel or copper for these ores becomes very high, the curious

condition is produced that monel-metal sells at a cheaper

price than either of the two metals, nickel and copper, of

which it is composed. Were it possible to profitably separate

the nickel and the copper in the monel-metal ore, this metal

would at once rise in price. The composition of monel-metal

varies somewhat. It contains usually from 24.75 to 26.5 per

cent of copper, from 70 to 74 per cent of nickel and from 0.5

to 5.25 per cent of iron.

* « *

The City of Liverpool is planning to construct a new dock

1020 feet long with an entrance 120 feet wide, capable of

holding four ships 1000 feet in length. It is generally sup-

posed that this development is intended to provide accommo-

dations for the new- mammoth Cunard liners of which much
has been spoken, but about which little definite information

has as yet been obtained.
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THE FILING AND INDEXING OF
ENGINEERING DATA*

By CHAS. G. MAHANA*

The question of how to index and file engineering data is

often a perplexing one. An efficient filing system means a

much more extensive use of the data collected, with the cor-

responding benefits of such use. The larger the collection of

data, the less use will be made of it, if it is not filed and
indexed in some convenient way. The system of filing must
make it easy to find the articles or data collected on any par-

ticular subject, and yet it must be so simple that the indexing

does not consume too much time. The system described in

this article is extremely simple and efficient; there is very

little labor connected with keeping it up to date; and the

data collected on any subject may be almost instantly located.

Manila envelopes of the thickness known as "4fl-pounds,"

6% inches by 9% inches in size, open at one end and with

the flap removed, are used for filing the larger part of the

articles and similar data. These envelopes are a stock size

and may be purchased for about fifty cents for two hundred.

As most technical magazines are nine inches by twelve inches,

or close to those dimensions, pages which it is desired to save

can be removed from the magazines, folded once, and the

envelopes are Just the proper size to receive them. The en-

velopes are then filed exactly as if they were cards in a card-

index system; that is, an envelope containing an article on
vah'es is marked "Valves" in the upper left-hand corner, and
filed alphabetically with the other envelopes in a cai-d-index

cabinet.

As many articles as desired may be placed in one en-

velope, so long as it is not filled so full as to bulge and par-

take of the nature of a package more than of a card. As many
envelopes bearing the same title may also be used, of course,

as desired, as they will all be located together in the file, and
when one is found all are found. As much descriptive matter

of the contents of the envelopes may be added as one sees fit.

For instance, there may be several envelopes each containing

one or more magazine articles and other data on cylinders.

The titles of the various envelopes may then be made to read,

"Cylinders, Air-cooled"; "Cylinders, Two-cycle"; "Cylinders,

Machining"; "Cylinders, Offset"; etc.

Index cards 6% inches by 9% inches are also used and are

filed with the envelopes the same as if all were cards. Guide
cards are also used. The index cards are used for cross-

references, indexing of short clippings, and the indexing of

data which it is impossible, or at least impracticable, to cut

out and file in the envelopes. Data in books and similar

places may be indexed on the cards, or, if short, may be
written on a card and put in the file. If desired, of course,

longer articles may be typewritten on paper and put into

envelopes.

Short clippings are either copied on cards or pasted on
cards and indexed. It often happens that in magazines a

short article will occupy small portions of two or more col-

umns, as for instance when it begins at the bottom of one
column and ends at the top of the next, and an illustration

or two may appear in other columns, or possibly on the next

page. In such a case it is most convenient to cut out the

various portions and paste them together on one card for use

in the file.

For cross-references, the cards are used in the same man-
ner, of course, as in any card index. It seldom happens that
two articles on different subjects, which it is desired to save,

appear on the same leaf of a magazine, but when they do or

w^hen an article treats of more than one subject, cross-refer-

ence is provided for as follows: In the first place, all cards

and envelopes are numbered in the upper left-hand corner.

These numbers are merely for the ready identification of any
particular envelope or card, the envelopes and cards being
filed alphabetically, and not numerically. The writer simply
numbers a supply of blank cards and envelopes at a con-

* Soe Maciiixeuy, .Tanuary, IDll,
t Address : Tluce Hivers. Mich.

"The Systematic Scrap-book.'

venient time, and uses from that supply until they are ex-

hausted, paying no attention to whether they are used in

numerical order or not.

If an article on pistons should appear on one side of a sheet

and an article on frames on the other, and it were desired to

index both of them, it would be done by enclosing the clip-

ping in an envelope indexed under one of the titles, "Piston,"

for instance, and the number in the corner of the envelope,

"314." for instance, would be inclosed in parentheses. Paren-

theses around a number signifies that there is a clipping in

that envelope treating on more than one subject and indexed

under more than one title, and that no other clippings are

ever to be put into that envelope. A card would then be writ-

ten under the title of "Frames" and with a reference to the

envelope as follows: "See Pistons, 314."

Suppose now that we are looking for data on frames. We
refer to our file and find the card just described, referring

us to "Pistons, 314." We turn to "Pistons" and find perhaps

ten or twelve envelopes under that head, some of them con-

taining several articles. We do not have to look through

all of the envelopes and all of the clippings to find the one

on which also appears an article on frames; we simply select

the envelope bearing the number 314, and we know that that

envelope contains the clipping we want and no others. Every

time we have had a clipping on pistons to file, the parentheses

around that number 314 has warned us not to put it into that

envelope.

From the description given, it will be seen that the clerical

work involved in indexing is very small. Often there is noth-

ing to do but cut out the article and put it into one of the

envelopes already indexed, there being no writing to do at all.

If an article takes more than one sheet, the sheets should

be fastened together by pasting at one corner. If iu later

issues of the magazines, discussions, corrections, or future

installments of the article appear, they may be attached to

that which has already been filed. This feature is one of the

valuable points of the system. In a bound volume of a maga-

zine, the various installments of an article, and the correc-

tions and discussions, if any, are scattered all through the

book, and sometimes through two or three, while with the

system described above all are gathered together in one en-

velope and all other articles relating to the same subject are

in adjacent envelopes.

Bound volumes are heavy and bulky to handle for reference,

and it is extremely inconvenient for one to carry data to his

home or to the office if it is contained within two or three

bound volumes of a nine-inch by twelve-inch magazine.

The fact, too, that obsolete or out-of-date matter can be so

easily weeded out is an advantage over bound volumes. Val-

uable room is often taken up on the book shelves by old vol-

umes of a magazine for the sake of only half a dozen articles

worth saving. If the magazines are torn apart and the val-

uable articles filed about as fast as they are received, the

filing system is always up to date. The new live matter is

in the files where it may readily be referred to, instead of

being stowed away in a pile of unbound magazines waiting

to go to the bindery, or at the bindery, waiting to be bound

and returned. The value of the magazines one takes is more

than doubled, because every article considered worth saving,

even for a short time, is at one's finger tips.

The February issue of Machinebt, engineering edition,

contained a brief item relating to the loss of power in gas

engines, due to elevation above sea level. The statement made

to the effect that about 1 per cent of the indicated horse-

power was lost for each 1000 feet increase in elevation, was

based upon an article in an English contemporary. This has

been corrected by the journal publishing the original article,

and the loss instead amounts to not less than about 3^4 Per

cent for each 1000 feet increase in elevation. This agrees also

more nearly with the experience of makers w'ho have roughly

allowed about 2'^ to 3 per cent for each 1000 feet of eleva-

tion.
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A NEW CIRCULAR-ARC ELLIPSE
CONSTRUCTION
By H. A. S. HOWARTH-

So far as the writer knows there has been, heretofore, no

very satisfactory way to draw an ellipse b^ a two-arc con-

struction. There are a few methods given in handboolvs and

worlis on mechanical drawing, but they are useful only for a

small range of proportions. The following method is believed

to be new, and it is surprisingly accurate for all proportions.

This is due to the fact that the point where the two arcs join

is on the exact ellipse and is so chosen that the shorter of the

two arcs will pass exactly through the ends of the major axis

for some proportions and almost exactly through them for

others. Tlie error is practically negligible.

The method is as follows: In Pig. 1, AB and CD are the

axes of an ellipse, and is their intersection. The minor axis

CD is drawn long enough to contain the center S which is to

be found. Lay off the distance OE equal to OA. With E as

a center draw the arc OHG having the radius OE equal to OA.

Parallel to AB draw CH cutting this arc at H. Through H
draw the radial line OHJ. It will be noted here that the in-

- ^ l'^~~-^ M ,

--^
. /

>N / 1

/ \ /
/ \/

.^::^^r r\
aI F/' /R /b

—-.__
1 ^ "-"^

/ 1

°
1 /

1 /

/ /
/ /

/ /
/ /

y
t

' Machineru.2f.Y' |

Fig. 1. An Accurate Method for Constructing au Ellipse by Circular Arcs

clination of this radial line depends upon, and varies with, the

width of the ellipse. It is this fact that makes this method

suitable for ellipses of all proportions.

With as a center, draw the arcs CEF and EJB, cutting the

radial line OH at K and J. Draw EP parallel to AB. and JP
parallel to CD. They will intersect at a point P which is a

point on the true ellipse. Having this point P, it is only

necessary to find the center S so that an arc may be drawn

from C to P. To find this point, draw the line MS so that it

bisects and is perpendicular to a line drawn from C to P.

Point S, where MS cuts the minor axis, is the required center.

Having S, draw PS cutting AB at R. Taking 7? as a center

and PR as a radius the arc PB may be drawn. Since the

centers R and S are on the same line as P, the two arcs will

meet perfectly at P. The whole ellipse may now be drawn
easily if short arcs, centered at 0. are first drawn, cutting

through P and the three other points where the' curves meet.

These are indicated in Fig. 1. Fig. 2 shows an ellipse of other

proportions drawn by the same method. Both ellipses are evi-

dently satisfactory and quite pleasing to the eye.

The question which now remains is: Does an arc with a

radius PR and a center at R pass exactly through the end of

the major axis at Bf A careful construction of a number of

ellipses failed to show any error other than that which would

be expected on a drawing board. Hence the matter was in-

vestigated mathematically. Fig. 2 is constructed like Fig. 1,

with the addition of some lines required for the mathematical

analysis. The point B is assumed to be the end of the major

axis, and P is a point on the true ellipse, determined by this

new construction. The error of the method will be the differ-

ence in the lengths of PR and BR. Hence,

Error= PR— BR.

If the ratio of the minor to the major axis be taken as r.

and half of the major axis be taken as unity, then half

Fig- 2. Method applied to Ellipse with Less DilTerence between Major
and Minor Axis than that in Fig. 1

of the minor axis will equal r. That is, OB = 1 and OC = r.

Draw EH. By construction it equals OB and that equals unity.

Also we have EC = OE — OC ^ 1 — r. It is evident that

CH may now be found in terms of r. Hence OH may be found.

The triangles OCH, JPK and JYO are similar. By continuing

the use of simple geometry, expressions may be found for

both PR and BR in terms of r.

By the use of a formula deduced from those simple geometri

cal relations, the following errors were found:

When )= 0.00, the error = 0.0000

?-= 0.06, the error =— 0.0058

r= 0.10, the error =— 0.0062

r=0.20, the error=— 0.0040

r= 0.40, the error = -f 0.0023

?=0.50, the error =+ 0.0040

r= 0.fiO, the error = + 0.0043

r= 0.80, the error = + 0.0021

r= 1.00, the error = 0.0000

Where the error is positive, PR is greater than BR, and the

smaller arc would pass slightly beyond the end of the major

axis. Where it is negative, PR is less than BR. and the small-

er arc would pass slightly within the end of the major axis.

MiKhin.r.i.S.Y.

* Instructor in Mechanical Engineering, Lehigh University, South Bethle-
hem, Pa.

Fig. 3. Diagram showing the Limits of the Errors introduced by the
Method for Dra^ring Ellipses

Wlien the major axis is two inches long the above errors ob-

tain, and the variation is from zero to 0.006 inch. Since the

sign of the error changes from plus to minus as r decreases

from 0.4 to 0.2 there must be a value of r in the neighborhood

of 0.3 at which the error is zero. This value of r may be

found by drawing the curve shown in Fig. 3. The abscissas

are values of r and the ordinates are the errors. The curve

cuts the straight line at about 0.32, and for this value of r this

new method is very exact.

The maximum negative error (0.0063) occurs when r is

about O.OS, !. c, when the ellipse is about twelve times as long
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as it is wide. Tliis very narrow proportion is seldom met

with. The maximum positive error (0.0045) occurs when r

Is about 0.55. This is a common proportion, but an error

of 0.0045 is negligible on small constructions. It must be

remembered, however, that the errors are proportional to the

size of the ellipse. If the major axis is 20 inches instead of 2

inches, and the minor axis 11 inches instead of 1.10 inch, the

error will be ten times as great, i. e., it will be 0.045 inch.

Persons who may have occasion to use this construction for

large ellipses will appreciate its value in locating very closely

the useful center R. One advantage of the method, in addi-

tion to its accuracy, is its applicability to all proportions. In

fact, the curves so closely correspond to the theoretical ellipse

(which cannot be drawn by circular arc%) that they are an

excellent substitute for it. There are a few three-arc methods

INTERESTING TOOLS AND METHODS OF
CINCINNATI SHOPS—

7

Pig. 1. General View ot 'li . ilt i i n ^ImA.iji^ Racks and Tools

that give very good results, but the constructions are com-

plicated. Hence, this new two-arc method should find favor

among those accustomed to the more complex three-arc con-

struction.
* * *

The energy with which the German manufacturers and en-

gineering firms are acquiring business all over the world is

well exemplified by the combination of twenty German ma-

chine manufacturers and engineering firms which are to es-

Fig. 3. Racks for I^arge Jigs

tablish a central office for the Far East at Shanghai, China.

The office will be divided into different departments, each de-

partment representing a special line of machinery represented

in the combine. A German engineer who has been a resident

of China for more than ten years, and who is thoroughly fa-

miliar with conditions in the Far East, is to be the head of

the office. Negotiations with customers will be carried on

independently of the home offices. Tlie combine Includes two

iarge German machine tool firms.

* * *

The first electric railway was built by Werner Siemens in

Berlin, Germany, in 1879. This was of a rather experimental

character, but furnished the nucleus from which all later de-

velopments have sprung. The first electric railway in Amer-

ica was built in Baltimore in ISSo, and ran to Hampden, a dis-

tance of two miles.

THE CINCINNATI PLANER CO.

By ETHAN VIALL-

Three of the largest Cincinnati manufacturers have plants

in the Oakley industrial colony—the Cincinnati Milling Ma-
chine Co., the Cincinnati Bickford Tool Co., and the Cin-

cinnati Planer Co. The two latter have moved their entire

plants to Oakley, but only a portion of the former has been
moved as yet.

The plant of tlie Cincinnati Planer Co. is of brick construc-

tion, 150 feet wide and 400 feet long, with a middle bay 56 feet

wide running the entire lengtli of the shop and over which

Fig. 2. Numbered Jig Shelves for Holding Jiga and Tool Seta

travels a 15-tou crane of the most modern type. The lighting

is the best possible, as an unusually largo amount of glass has

been used in the construction, giving ample light even for

cloudy days, while Cooper-Hewitt lights, at frequent intervals,

are. all that could be desired for night work. Tie ma-

chinery is motor driven by the group system for the most

part, though some of the larger machines have individual mo-

tors, the current for which as well as for the lights, is fur-

nished by the common power house of the colony described in

Fig. 4. Blueprint Racks and Gages

the June, 1910, issue of Machinery. An outside traveling

crane at the end of the shop is so arranged that it can either

unload a car directly into the casting yard or place the cast-

ings where the big shop crane can easily reach them.

The Floor Plan

Tlic shop, as ]ireviously mentioned, has three bays, one cen-

tral, aud one on each side. At the rear of the shop in one of

thepe side bays are located nearly all the lathes, w'hile on the

other side of the shop nearly all the planers are disposed. The

larger planers for extra heavy work are in the central bay,

and one of them is so set at an angle as to be able to accom-

modate very long work. On the same side as the lathes, only

nearer the front of the building, are the gear cutters and mill-

ing machines, the corresponding space on the opposite side of

» Address : 69 TV'. 93rd St.. New York City.
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the building being devoted to the radial drills. The front half

of the building has practically no machinery, that part being

left for extensions.

The Toolroom

The toolroom has every case, rack and convenience needed

to make it of the best. Fig. 1 shows a few of the tool racks

and cases; taps, drills and reamers are at the right, and large

reamers and boring bars at the left. A point well worth not-

ing is that drills, reamers and taps which are within certain

Fig. 5. Cast-iron Stock Racks

sizes, all have interchangeable shanks fitted to them, and in

this way by using a driving socket of the correct size changes

of tools in the spindle of the drill press may be made with a

minimum loss of time. In this connection, there is another

interesting feature; all machine taps are made 0.004 or 0.005

inch small so that when the holes are re-tapped with a hand

tap it cleans up nicely and makes a good fit. All machine

taps are fitted with straight shanks of a certain size, as just

stated, so that the machinist has no trouble in distinguishing

between the ones used by hand and those intended for the

machines.

Stock that is being sent through the shop is first given a

stock order number
and a piece num-
ber which are put

on one side of a

red tag, which has

on it, in addition,

the name of the

piece, the quantity

to be finished, the

number of the
drawing and the

date on which the

lot was started.

On the reverse
side of this tag

are given the vari-

ous operations
through which
each piece must

go. and in case it

is a machining op-

e r a t i o n the job

name is followed

by the number of

the machine o n

machine number is

Fig. 6. Belt Rack and Drinking Fountain

which the operation is to be done. This

followed by the number of the jig shelf on which the tools used

on the machine are stored.

A row of jig shelves is shown in Fig. 2, and in each is a set

of tools and jigs for the job indicated by the number on the

outside; and the set used for any particular operation is easily

found by means of the jig shelf number on the stock cara.

Some of the large jigs are stored as shown in Fig. 3, and gages

and blueprints as in Fig. 4. The blueprints shown in the

engraving are all mounted on tin and are in compartments so

as to be checked out the same as a tool, little hooks being

screwed in just over each compartment on which to hang the

checks.

Bar stock of all kinds is stored in convenient places in the

shop on the cast-iron racks shown in Fig. 5, and in Fig. 6 is

a belt rack made of pipe. At .1 in this engraving is a sani-

tary drinking fountain, which is one of many in the shop,

and is a means of furnishing clear, cool, running water, to

the men without the necessity of using a cup.

In Fig. 7 is shown a corner of the gear cutting department,

with a Gould and Eberhardt machine at A, another at B and
a gear cutter board at C, while at D is shown a first-class way
to keep the gages used in setting the machine.

Large jigs, used when boring out the holes in planer beds

for the bull wheel and pinion driving shafts, are mounted on
three-wheeled trucks as shown in Fig. 8, so as to be easily

moved to any desired location. In Fig. 9, one of these jigs

Fig. Gear Gage and Cutter Racks

is shown in use. The jig itself is located in and clamped se-

curely to the finished V's of the planer bed. The boring bars

used in this, as well as in all other jigs, where it is possible to

do so, are supported by guide bushings at both ends in ac-

cordance with the best shop practice.

Interchangeable Jigs for Housings and Beds

A very practical and ingenious set of interchangeable jigs

is in use for locating the holes in planer housings and beds,

whereby the holes are absolutely sure to line up properly when
the two parts of the planer are put together. Fig. 10 shows
one of these jigs ready to be placed on the base of a housing.

The jig is located by placing the tongue blocks A and B in

the grooves C and D and pushing it along until stop pin E
comes in contact with the finished front, F, of the housing.

Fig. 11 shows the jig in position. In use, of course, the hous-

ing and jig lie flat; they are placed as shown in order to De

photographed more easily. Fig. 12 is the same jig ready to

apply to the side of a planer bed, the locating being done by
means of the tongue blocks which fit into grooves in the bed
at A and B, and the stop C butting against D. Fig. 13 shows
the jig in place.
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Fig, 11. Housing Base Jig in Place

Fig. 15. Clamping Pieces on Planer by Means of Lugs Fig. 16. Friction Blociia and Plauiug Jik

The use of small easily removed lugs on castings for the shown at A, while at B they have been knocked off after the

purpose of clamping while machining, is a feature that is not parts were finished. Fig 15 shows how these lugs are made

employed in other shops to the extent it should be. In numer- use of in clamping down long and comparatively thin castings,

ous cases, this would save jigging or several settings. Fig. Small dovetail blocks used in planer frictions are planed

14 shows several clapper boxes and blocks, planing lugs being in the jig A Fig. 16, two of the blocks being shown at B and
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C. These blocks are cast approximately to shape, planed top

and bottom and then placed in this Jig where the bevels on

both sides are planed. At Z) is shown one form of friction

block in which these blocks are used, and another is shown

Fie- 1"- Screw Machine Cl.virk nn 1 lo-ils tVir Friction Slides

at E. After planing, the blocks are drilled, bored, counter-

sunk and tapped in a screw machine as shown in Fig. 17.

Balancing- Pulleys

While pulleys of various kinds and sizes are turned as far

as possible on the inside of the rim as shown at A, Fig. 18,

yet in order to run well they must be counterbalanced. The
standing balance is obtained by using the Bowsher balancing

Fig. 13. Pulley Ealanciug Tools

ways B and riveting on pieces of iron where indicated. Spe-

cially ground mandrels on which to mount the pulleys are

shown at C and a riveting stand for small pulleys at B; large

pulleys, however, have counterweights riveted on by using

the backing block shown at E, which consists of a post to

brace against the hub and a heavy screw with a hardened

head, slightly countersunk in the middle for the rivet head.

I

^He^^^ffl
Fig, 19. Scraping Plate and Straightedge

Fig. 19 shows a master plate and a straightedge to which
the housings and other parts are scraped.

Reservoir for Oil from Planer Ways
Oil from planer ways is collected, strained and used again

as shown in Fig. 20. The plan pursued on old planers is to

cut a hole near the ends of the V's as at A; from the bottom

of these, tubes B are run to a small tank C, which has a screen

in it to retain the dirt, the oil being drained through the stop

rock D into the pan E. after which it is poured back into the

oil pockets which are of the usual roller oiling type.

A Numbering Jig

Numbers are stamped evenly on crossrails by using the

jig shown in Fig. 21, which has a thumb-screw on the back

Fig. 20. Device for Saving Oil from Planer

to hold it securely in place. The numbers used have the

sides ground so as to make a snug fit in the spaces for five

figures and a large space for the "No." stamp.

* * *

ANNUNCIATOR FOR GEAR-CUTTERS
An electric annunciator is employed in the gear-cutting de-

partment of the King Machine Tool Co., Cincinnati, Ohio, to

call the attention of the operator (who attends to several ma-

chines) when the gear blanks have been fully cut. The device

for making electrical contact on the machines is simple, con-

sisting of an arm attached to the index wheel, and a contact

Fig. 21. Number Stamping Jig

finger mounted on the frame of the machine. This finger is

engaged by the arm at one point in its revolution. The oper-

ator starts the machine cutting a blank with the arm standing

just beyond the finger, and when it has turned all the way
around contact is made. The annunciator rings and indicates

the number of the machine requiring attention.

The device is so constructed that the electrical connection

is maintained until the contact finger is straightened back

into normal position; thus, should the operator neglect to at-

tend to a machine on which the blank is finished, the annun-

ciator will continue to ring until stopped by turning back the

contact finger.
* * *

It is mentioned In the Practical Engineer that the Inner

Fame Island has been provided with an automatic light-house,

machinery having been installed which turns on the acetylene

gas at dusk and turns it off at dawn. It is stated that the

light-house will need attention only once every six months.
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THE MECHANICAL ENGINEER AND
PREVENTION OF ACCIDENTS*

The preservation of the lives and limbs of industrial work-

ers is a more vital question than any other which the me-

chanical engineer meets in the industrial field. Accident

clauses, wise and !ess wise, have been included in the laws

of various states, but legal obligation to safeguard industrial

workers has not alone succeeded in preventing avoidable ac-

cidents to any great extent. The subject of the prevention of

accidents, however, is now coming to the front as a hu-

manitarian consideration. It is the object of the author to

initiate a discussion on the prevention of accidents by stating

in detail the principles encountered as they have presented

themselves to him.

In this matter the United States has lagged considerably

behind Great Britain, Germany and France—which countries

more than thirty years ago began to enforce, with excellent

judgment, laws for safeguarding industrial workers. The sta-

tistics covering industrial accidents in the United States are

incomplete, yet according to the Bureau of Labor, the yearly

mortality from accidents, among adult wage-earners alone, is

between 30,000 and 35,000. The non-fatal injuries inflicted

are upward of two million a year. These are conservative fig-

ures for a single year, and when compared with the more

thorough foreign accident records, it gives just cause to in-

quire why the United States should be so far behind in con-

serving the lives and health of the industrial workers; yet

the figures given take no account of the accidents affecting

women and children in the industries, so that the total would

be much greater were these recorded.

The Mechanical Engineer and Accidents

From a study of the conditions of safety under which Euro-

pean and American industries are carried on, the author has

come to the conclusion that the safeguarding of industrial

workers cannot be attained entirely by legislative acts. The

principles of safeguarding the workers should be as much a

part of the education of the engineer as should those of eflS-

ciency in other directions. Many engineers enter into re-

sponsible control of industries with little or no realization of

the dangers involved. The scientific study and the solution

by the mechanical engineer of individual problems of safe-

guarding, and the instructing of employes, will do more than

all other agencies to bring about satisfactory results. The
prevention of industrial accidents depends largely upon the

intelligent interest of engineers engaged as managers or de-

signers. The attitude of the executive in such matters is all-

important, and determines the policy of the whole plant.

By proper supervision and precautions in all plants, and by

the cultivation of greater care on the part of the operators,

probably at least one-third of the annual accidents could be

prevented.

As an example, it may be meut:oned that in one plant which

had a yearly average of 200 accidents, the result of the atten-

tion given to preventive measures reduced the number of ac-

cidents for the last year to 64. By the steps taken, the earn-

ing opportunities of the employes were in no case reduced.

Of the 64 accidents during the last year, not one was due to

the negligence of the employer, and in but one case was an ac-

cident due to the negligence of a foreman. In 25 cases the

accident was due solely to the negligence of the person injured,

and in 38 cases the occurrence was accidental and non-pre-

ventable in the most literal sense. The latter accidents evi-

dently represent the unavoidable trade risk of this particular

plant; yet the actual risk before safeguarding the machinery

and instructing the employes in a thorough manner was six

times as great as this non-preventable risk. This experience

has been repeated in many cases.

The Causes of Accidents

In analyzing thousands of accidents with a view of devising

remedies, the author found the following to be the chief

causes: ignorance; carelessness; unsuitable clothing; ineflS-

cient lighting; dirty and obstructed work places; defects of

machinery and structures; and the absence of safeguards. In

current popular comment on the wastefulness of life and limb

in industries, little regard is paid to the causes underlying ac-

cidents, but well-considered action must be based solely on

this. Steam generators and other vessels under pressure, elec-

tric apparatus, railroads and elevators as contributing factors

to accidents, have been omitted from the present considera-

tion, because engineers have given a great deal of attention

to these already. It is significant that it is chiefly in cases

where property, as well as persons, is liable to injury that

preventive measures against accidents have as yet been gen-

erally and efficiently elaborated.

Ignorance

In spite of ample facilities for the acquisition of some knowl-

edge of mechanical principles, the author has found some su-

perintendents, a number of foremen, many operators and not

a few managing owners of smaller plants grossly ignorant

of the possibilities for preventing accidents to themselves and

others. Nothing but administrative vigilance in selecting em-

ployes and instructing them regarding their own special risks

will prevent accidents due to ignorance.

Carelessness

Carelessness, sometimes combined with ignorance, some-

times due to sheer thoughtlessness or folly, stands highest as

a cause of industrial accidents. Little can be done to shield

the worker and those whom he sometimes involves from the

results of his own carelessness. It is the author's experience
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Fig. 1. lufluence of Daylight on the Number of Accidents

that the bright and nervy American workman is usually the

first in taking foolish and wholly unnecessary chances with

his life and limbs—chances which in no way add to h:s effi-

ciency or his earnings. The maintenance of strict discipline

in the shops and the elimination of the dangerous employe is

all that can be done in addition to a campaign of education

throughout the shop.

Unsuitable Clothing

Accidents are sometimes caused by many machine parts

which are necessarily exposed near the operator and with

which he would never come into dangerous contact except for

the use of unsuitable clothing. Ragged sleeve ends, loose ties,

and open jackets of untidy machinists have, again and again,

been wound upon seemingly small parts in motion and in-

flicted frightful and sometimes fatal injuries. Not a few sur-

vivors have to thank the inferior strength of the usual overall

for their escape.

InefQcient Lighting

Inefficient lighting is the cause of numerous accidents. The

author has observed that the maximum of accidents have oc-

curred toward the close and beginning of each year, during

the months of minimum daylight. The accompanying illus-

tration Fig. 1 shows the seasonal distribution for three suc-

cessive years of about 700 deaths annually, due to industrial

accidents reported from S0,000 plants.

In shops, the intensity of artificial lighting at the cutting

point of tools and over a limited area at the machine tool or

bench is frequently far above actual requirements, while all

around the operator a semi-darkness prevails which has a
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blinding effect, and is a source of danger. It has been found

that the concentrated illumination, by means of shades, of or-

dinary 16-candlepower incandescent lamps at cutting tools in

machines is often several times as intense as the ordinary day-

light on the same parts. From the point of safety, the elimi-

nation of this excessive light on spots is required, and a more
generally diffused light of less unit intensity should be sub-

stituted by the use of fewer but larger lamps, located to suit

varying shop requirements, and reflecting from white walls

and ceilings. The mechanical engineer, administering or de-

signing plants, can do much to reduce the accident risk from

this cause.

Dirty and Obstructed Work Places

Dirty and obstructed work places are closely allied to de-

fective illumination. It is the duty of the management of

every shop to see that the cleaning of floors and passages and
the removal of waste are systematically provided for. Some-

times this condition is due to the employe himself; sometimes

it is due to attempts to save floor space, thereby crowding ma-

chines and workers together without due regard to their

safety. Almost all mechanical operations can be conducted

The machine tool builders have already accomplished a

great deal in the way of useful safeguarding, particularly in

guarding against the dangers of gears in metal-working ma-

chinery. Sometimes, however, so-called "guards" are encoun-

tered which are not guards at all but rather delusions, indicat-

ing that the designer had appearance rather than utility in

mind. This is illustrated in Fig. 2, where the pinions P
have be«n covered on the top, which is the out-running and

safe side, by semicircular flanged hoods, whereas the intaking

and dangerous parts of the gears at W are unprotected and

likely to grip the clothes and fingers of unsuspecting opera-

tors. Fig. 3 shows the proper way to protect the gears in

the machine illustrated.

Many designers seem to believe that anything which looks

like a cover for a part of a machine constitutes an efficient

safeguard, but this is not true if no regard is paid to the

actual direction of rotation or to reversal of motion, or to the

likelihood of the guard being left off permanently. The real

points of danger in daily practice must be studied before a

satisfactory protection can be provided. Shafts and spindles,

low pulleys, belts, gears, narrow clearances between fixed and

iladiiiienj^X.Y.

Figa. 2 and 3. Incorrect and Correct Application
of Gear Guards

under pleasanter and safer conditions than at present, as far

as light and cleanliness are concerned.

Defects of Machinery and Structures

Apart from the question of specific safeguarding provisions,

the author's experience points to the fact that machines or

processes which are essentially dangerous because of defective

design or arrangement, or from lack of repairs, are compara-

tively rare. It does not pay any employer to keep a defective

tool in operation, nor is it in the interest of the employe to

use imperfect apparatus. While defects of machinery con-

tribute to some serious and a number of minor casualties,

they do not do so to the extent commonly alleged.

Absence of Safeguards

Absence of safeguards, although it is not the most prolific

cause of accidents, closely concerns the mechanical engineer.

In the eyes of the public and the non-technical investigator,

this matter is of the first importance. In many cases of in-

juries to operators caused by the absence of a suitable safe-

guard, it will be found that it has been removed or rendered

ineffective by the employe. In many cases some machines will

be safeguarded in one part of the plant and not in another,

due to the operation of the principle that what is permitted

to be everybody's business is nobody's business. The provis-

ions for safeguarding should, therefore, never be left to the

initiative of a number of individuals in any one plant.

The contributions of the mechanical engineer to the safe-

guarding of machinery fall into two divisions: 1. Efficient

safeguard which he designs as parts of machine tools and

apparatus. 2. Safeguards which he may devise and supply

as the mechanical engineer of a plant using apparatus capable

of inflicting injury if permitted to remain as installed, or

which cannot be intelligently protected until all related ap-

paratus is in position and the operating conditions of the em-

ploye fully apparent.

Fig. 4. Punch Press TOith Air Blast Ejector. Push-
slide Feed and Fly^rheel Guard

moving parts, couplings, projecting screws, nuts and pins,

etc., are all best protected by the machine tool builder when

designing the machine. It is important that the guards for

machines are so designed and applied that there be no temp-

tation for the workman to throw them aside as cumbersome.

To educate the employe to use caution and foresight about

dangerous machines is diflBcult enough, and it should not be

rendered more so by making him work with an Impractical

safeguard. A careful inquiry into the conditions under which

an employe has to work should be made and the safety devices

should enable him to work with the same efficiency as without

the safeguard.

When guarding equipment built In position, the manner of

installation and the precise nature of the workman's duty

around it must be taken into consideration. Protection

against accident in power-generating machinery, for instance,

is not secured, as is sometimes supposed, by merely guarding

the dangerous moving parts. In power houses, for example,

the edges of all stairs, platforms, ladders and gratings should

have low fenders of metal on all sides so as to prevent nuts,

bolts, tools and other small parts from rolling off into the

machinery or striking the employes. In addition, a double

metal railing not less than three feet high and not nearer

than twelve inches to any moving part, should be provided

at all dangerous places, such as crank and flywheel pits, and

at the inside and outside edges of all stairs and elevated plat-

forms.
Punches and Presses

Punches and presses are causes of frequent accidents. The

mechanical engineer cannot be too careful in seeing that these

tools are in good repair, particularly as regards the actuating

mechanism. Automatic roll feeds, sub-presses, magazines,

hoppers, gravity slides, etc., have done a great deal to elimi-

nate the danger of feeding such presses by hand. The increas-
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Ing use of compressed air in mechanical industries permits

of light pieces being blown off the die at the end of the opera-

tion by a cam-operated blast properly directed and timed as

indicated in Pig. 4. The ordinary spring ejector serves the

same purpose for heavier work. In Fig. 4 a convenient fly-

wheel guard is also illustrated. Provision is made by means
of a door for the tool-setter to move the flywheel by hand

without detaching the guard. The work in this machine is

fed in by a push-slide so that the operator does not have to

place his fingers under the punch at all. In Figs.

5 and 6 are shown two forms of guards, consisting

in the one case of a screen, and in the other of a

bar, which are timed to descend on the operator's

fingers, if these be in a position of danger, and force

their withdrawal before an accident occurs through

the descending punch.

Grinding- Wheels
Various methods are employed for confining burst-

ing wheel fragments to a guard-casing or for render-

ing their velocity harmless. Figs. 7 and 8, show
various forms of guards or armors, successfully used

for retaining fractured wheels on grinders. The guard

in Fig. 8 has hinged sides of plate steel and a strong

cast-steel front guard, also hinged. The guard as a

whole can slide parallel to the plane of the wheel

for taking care of reduced wheel diameters. The
hinged front guard can be dropped to meet the same
condition. Wheels have been tested to destruction

with both of the guards shown, without wheel frag-

ments being thrown around.

Conclusion

In all industries the executive should reckon

closely with the varying degree of responsibility

which can be expected of young persons, men and
women, respectively; no person under 16 years of age should

be employed at or near machinery, and no one should be

allowed to clean machinery while it is in motion. The instal-

lation of machinery in relation to walls, passages and ad-

jacent tools and equipment should be given careful considera-

tion. In any confined space through which any person is likely

to pass and toward which the carriage of any self-acting,

reciprocating machine runs out, there should be left a clear

passageway of IS inches between the extreme outward posi-

tion of the carriage and the wall.

In conclusion, it should be said that safeguards should be

constructed of metal to secure durability. Reinforced steel

LOCOMOTIVE CAB SIGNALS AND
AUTOMATIC STOPS

An article in the Bulletin of the International Railway
Congress for November, 1910, abstracted from a foreign source,

gives some interesting information regarding the experiments

made with cab signals and automatic stops in Germany.
Experiments with such devices were first made in 1906, in

which year the Prussian State Railways devoted considerable

Figa. 7 and 8. Effective Guards for Grlndiag Wheels

mesh work is preferable for all but the heaviest machinery,

because It permits of easy inspection without detaching the

safeguard. Warning and caution notices should be sparingly

used and as brief as possible. They give possible legal pro-

tection against damage suits, but are practically worthless if

no attempt is made to enforce them. Every executive and
engineer will find it a valuable adjunct to the safety engineer-

ing of the plant to maintain in every department a record of

every accident and also every "near" accident. An examina-

tion of these records without regard to legal compulsion will

help more than anything else to remove speedily the causes

of accidents and the present great reproach against our in-

dustries.
* * *

It is a great deal easier to point out the shortcomings of

the boss than it is to fill his boots from day to day.

Figs, 5 and 6. Punch Presses with Effective Safety Devices

attention to systematic trials. Attempts were made to obtain

audible signals, but in general it was not thought advisable

to have the signals act as automatic stops. Some of the first

experiments were made with sirens and horns set up at the

side of the track and electrically operated. When the train

gets within 1200 feet of the distant signal, it causes the horn

to sound if the signal itself is standing at "caution," and the

sound continues to be heard until the head of the train has

passed 160 feet beyond the distant signal. These experiments

are not yet concluded. One of the difficulties met with is

that with some express trains the sound of the horn is not

loud enough to attract the attention of the engineer.

On other roads experiments were made with an electric

apparatus, using a brush contact. On approaching a distant

signal the arrangement caused a visual signal in the form of

a disk to appear in the cab. The results of these experiments

were not satisfactory for the reason that the contact brushes

were repeatedly damaged by the ballast or the other objects

on the track, and sometimes at high speed the appliance

failed to act. In another device so-called "slippers" were used

on the locomotive, sliding on raised treadles, the lifting of

the slipper causing a depression of a rod on the engine. This

apparatus was designed as an automatic stop, but the connec-

tion to the brakes has been cut out, and it is used merely as

a signalling apparatus. During snow storms, however, this

device caused trouble because the treadles could not be moved

into position and the signals became uncertain.

Other experiments were undertaken with a wireless appara-

tus by means of which signals were sent to a receiver placed

on the locomotive from a sending station, the signals pro-

duced consisting of colored disks in the cab. DifSculties with

this apparatus were met w'ith on account of the fact that tele-

graph lines crossing the track, etc.. would produce the same

effects as the wireless wave from the sending station. Per-

haps the best results have been obtained with a recording

alarm, so operated that a bell will ring in the cab when a

signal is overrun; to stop the bell from ringing the engineer

must record the overrunning. This apparatus has been tried

by five different divisions with good results. Absolute relia-

bility has, however, as yet not been obtained with any ap-

paratus, and the experiments will be continued and extended.
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A METER FOR RECORDING THE FLOW
OF GASES

The accurate measuring of the flow of gases passing through

a pipe line is a matter of considerable difficulty, particularly

when the pressure and temperature of the flowing gas varies

from time to time, and the measuring instruments are re-

quired, nevertheless, to record the quantity of gas reduced to

a standard pressure and temperature. For this reason the

meter illustrated and described in the following will prove

of especial interest. This device, known as the Thomas meter,

is made by the Cutler-Hammer JIfg. Co., Milwaukee, AVis.. and

serves the purpose of graphically recording the quantity of

flow of gases at any pressure and at any temperature, inde-

pendent of the fluctuations of pressure or temperature to

which the flowiug gas may be subjected. The design of the

meter is based upon a scientific principle ingeniously ap-

plied, and is, therefore, of more than ordinary mechanical

interest.

General Desig'n of Meter

A diagrammatical view of the meter is shown in Fig. 1. It

consists of an electric heater B made of suitable resistance

material, and placed across the passage of the gas in such a

way as to heat all the gas passing through the pipe line of

which the meter forms a part. The object of the heater is to

'?/////////Mi2zw/<'mm/////////mw////zr//,
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Fig. 1. Diagrammatical Vie^p of the Thomas Meter for Recording the
Quantity of Flow of Gases

raise the temperature of the gas to a higher exit temperature

than that at the entrance. The temperature at either side of

the heater is measured by the two electrical resistance ther-

mometers E. acting in connection with an automatic regulat-

ing mechanism, as will be further explained later. The ther-

mometers consist of screens made of nickel wire, which like

Fig 2. Meter Casing through ^rhlch the Gas flows, showing the Resistance
Thermometer and the Electrical Heater

many other materials changes its electrical resistance in direct

proportion to the changes in temperature. This simple ar-

rangement, properly connected and controlled, makes it pos-

sible to obtain a record of the gas flow, and to read it off

directly on the dials of an integrating watt-meter or by means

of the curve drawn by a recording watt-meter.

The actual appearance of the various parts of the meter is

shown in the halftone illustrations. In Fig. 2 is shown the

meter casing through which the gas flows; in Fig. 3. the

electrical resistance forming the heater of the meter; in Fig.

Fig. 3. Electrical Resistance forming the Heater of the Meter. By Means
of this Device the Temperature of the Gas is raised Two Degrees aa it flows
through the Meter

4, the screen of nickel wire which acts as a thermometer, and

in Fig. 5, the sv.'itchboard and recording instruments of the

meter.

Principle of Action of Meter

Suppose that gas or air flows at a uniform rate through

a pipe A shown in Fig. 1, and that it passes on its way an

electrical heater B. Suppose also that the heater gives off

Fig. 4. Screen of Nickel Wire which acts as a Thermometer
in the Thomas Meter

heat at a standard rate, which would be the case if the volt-

age across the heater terminals remained constant and if the

resistance of the heater did not change. It is then evident

that if the flow of gas and the liberation of heat are both uni-

form and constant, the temperature of the gas will be raised

a certain number of degrees as it passes through the heater;

and this temperature rise will remain constant so long as the

conditions specified do not change.

If now the rate of flow of gas is increased, but the rate of

heat liberation remains constant then the temperature of the
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greater amount of gas flowing through the meter cannot be
raised as many degrees as the temperature of the smaller

amount of gas, and the temperature difference between the

entrance and exit of the meter will, therefore, be smaller.

On the other hand, if the aniouni, of gas decreases, the tem-

tional energy is introduced sufficient to heat the increased

weight of gas, and vice versa.

It is apparent from what has been said that the accuracy
of these meters is not affected by changes in the pressures of

gas or air flowing through the pipe line, because the unit of

measurement is that of weight rather than of volume. Neither

does a variation of temperature of the incoming gas affect the

accuracy of the meter, because it is a difference of temperature

rather than a fixed temperature upon which the action of the

meter depends. The possibility of measuring gas or air accu-

rately irrespective of its pressure or temperature is the most
interesting fact in connection with this device; and the meter
can be used for gas or air at either high or low pressure and
at either high or low temperature; and fluctuations of either

will not affect the final reading of the instrument, which can

be arranged to record the flow of air or gas at any desired

standard of pressure and temperature. The determining fac-

tor, of course, is simply the specific heat of the gas, the flow

of which is measured.

The apparatus is applicable to the measurement of gas or

air, whether dry, saturated, or superheated. If water is carried

along mechanically in the form of a fog or mist, this can

readily be transformed into vapor by the introduction of heat

from a small steam radiator, consisting of a coil of pipe,

placed at the entrance to the meter. When water vapor is con-

tained in the air a correction is required, owing to the fact

that the specific heat of water vapor is twice that of air. This

correction ordinarily, however, amounts to only about one-

half of one per cent.

The specific heat of any given ?cind of gas appears to be

nearly constant even when there are minor changes in the

composition of the gas, because the constituents which vary

from time to time are not those which have the greatest in-

fluence in affecting the specific heat.

Switchboard and Apparatus Used for Recording the
Flowr of Gases

The switchboard on which the instruments are mounted
which make possible the measuring of the flow of gases by

the method outlined, is shown in Fig. 5. A diagrammati-

cal view of the heater, switchboard, recording instruments and
connections is shown in Fig. G. In the latter illustration the

controller G is a galvanometer and Wheatstone bridge com-

0000

Fip. 5 Switchboard and Recording Inslrumenta of the Meter

perature difference will increase. Hence, the temperature
difference is an index of the rate of flow of gas so long as the

rate of heat liberation is kept constant.

This principle was applied to the Thomas meter during its

development, but while excellent for labora-

tory purposes, it was found to be imprac-

tical in the case of meters for commercial

service, because a constant voltage can
Elmost never be obtained. Hence the ap-

plication of the principle outlined above is

modified for the commercial meter. In-

stead of measuring a varying temperature
difference, the temperature difference is

kept constant, and the number of watts
required to maintain this constant differ-

ence in temperature between inlet and
outlet will vary directly as the quantity of

the flow of gas or air. Hence, the amount
of gas passing through the meter can be
directly recorded by a watt-meter.

The difference in temperature between
the inlet and outlet of the meter is 2 de-

grees F. This difference is maintained by
the action of the nickel-wire screen resist-

ance thermometers E in Pig. 1, by means
of which the resistance in the electrical

heater is controlled in a manner which will

be described in detail later. As soon as

the difference in resistance in the ther-

mometers becomes greater or less than

that corresponding to the desired 2 degrees

temperature difference the controller ^*^' ^' ^'a-&''*i™°ifl'tical view of Heater. Switchboard. Recording Instruments and Connections

causes a small rheostat to operate, thereby restoring the bal-

ance between the thermometer resistances, this balance being

attained only when the temperature difference given becomes
2 degrees. Thus, if the rate of flow of gas is increased, the

temperature difference tends to decrease, and at once addi-

bined. The movable needle T swings to the left or right of the

zero position according as the difference in resistance of the

thermometers is greater or less than that corresponding to

the required temperature difference of 2 degrees between the

inlet and outlet of the meter. A motor D of Vs. horsepower
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operates coutinuously, and y means of a crank F causes the

bar B to move up and down, clamping the needle Y at the top

of the stroke against the contacts A. The motor also drives

at a slow but constant speed the contact drum / and two
eccentrics S which give to the rheostat pawls P a reciprocat-

ing vertical motion through small arcs along the edge of a

ratchet wheel R on the rheostat shaft. On the drum Z are

placed three segments J of different lengths corresponding to

one, two or three teeth on the wheel R. If needle Y is clamped

in position 1 at the right of the zero position, the pawl is en-

gaged at such a time in its stroke as to increase the heater

energy by one step of the rheostat. If Y is clamped in posi-

tion 1 to the left of the zero position, the heater energy is

decreased by one step. If it is clamped in position 2 to the

right or left of the zero position, the heater energy Is in-

creased or decreased by two steps, etc. In any case Y is re-

turned to the zero position, and the change in the heater

energy is continued until it has come back to this point. When
Y is at zero, no change takes place in the rheostat.

The watt meter In the upper right-hand corner of the

switchboard shows the energy required to maintain the con-

stant difference of temperature, and the dials are so graduated

as to register the total cubic feet of gas or air passing

through the meter at a standard pressure and temperature.

The switchboard and recording mechanism can be placed in

NEW PLANT OF THE KEMPSMITH MFG. CO.
The Kempsmith Mfg. Co., Milwaukee, Wis., manufactures

milling machines exclusively, and consequently a speciali-

zation of system and equipment has been employed through-

out the entire plant, which would not be used in a gen-

eral manufacturing concern. Problems peculiar to the needs

of milling macuinc manufacturers had also to be solved.

General Layout of the Buildings

The buildings consist of the main factory, the power plant,

pattern shop and office, as shown In Figs. 1 and 2. The
factory proper is of the modern structural steel saw-tooth

roof construction, with concrete floor and roof. It is a

single room, 300 feet long by 250 feet wide. The pattern

shop is 90 by 50 feet, and the pow'er plant 100 by 50 feet.

These buildings are of the modern girder steel type construc-

tion, and have concrete floors and roofs. All the factory

buildings are absolutely fireproof. The office, as shown in

Pig. 1, is in a separate building, and is of modern design and

fully equipped.

The general layout was planned for convenience, a min-

imum amount of moving of the parts being necessary in

the process of manufacture. The arrangement in the factory

is such that these parts in their travel from one machine

to another, make an automatic circuit of the shop from the
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any convenient position as, for instance, in the office, thus

permitting a constant observation of the flow through the

pipe line.

Theoretical Basis of the Meter

As 3412 British thermal units are equivalent to one kilowatt-

hour, it is a comparatively easy matter to give an equation

showing the relation betw^een the amount of gas passing

through the meter and the electrical energy required to heat

it 2 degrees F.

Let 6= cubic feet of gas per hour,

/S'= specific heat per cubic foot,

T^ temperature difference in degrees F.,

£?=: energy in kilowatts.

Then G X S X T = the niimber of thermal units rec^uired.

Or expressed in a different way

G.'?T= 3412 E
from which

GT 3412= = K.
E S

K being a constant dependent upon the specific heat of the

gas. Since in this meter the temperature difference T is kept

K K
constant, it follows that— is constant. Let — =C

T T
Then

KE
G= = CE

Thus it is evident that the relation between the number of

cubic feet of gas per hour and the energy in kilowatts is

directly dependent upon the specific heat of the gas, which

can be determined from the customary chemical analysis and

the specific heat of the constituents of the gas; and a final

record can be obtained directly in cubic feet, as stated.

Fig. 1. General View of the Kempsmith Mfg. Co.'s New Plant

machining department to the assembling, testing and ship-

ping departments. The factory is under a double system of

supervision. One superintendent looks after the manufactur-

ing of the small parts, while the other looks after the large

castings, assembling, testing and shipping departments. The

machines are arranged in groups, all machines of one type

being in a single group, driven by one motor. The motors

are hung from the steel-roof trusses on frames made from

I-beams which are fastened with U-bolts. This allows the

shifting of the motors when necessary, and at the same

time permits the mounting of the motors without cutting the

steel work. The lineshafting is in no case very long, and

because of the fact that in specialized manufacturing of

this kind, machines can be in most cases in operation 75

per cent of the time, the group drive system is more economi-

cal than the individual motor drive. Only where machines

are in intermittent and irregular service is the individual

motor employed.

A rather unique feature in connection with the lineshaft-

ing, is the brackets that are employed to lower the shafting

about three feet below the main beams. Bolting the bear-

ing bracket on the horizontal members of the roof trusses

would bring the shafting so high that the belts would be

too long. Steel brackets built up of channel-and-angle sec-

tions are used to support the bearings, as shown in Fig. 7.

Hyatt roller bearings are used throughout.

Milling machine castings as a rule are not very large,

and it was proved that the single-trolley system with an

electric hoist would handle the machines equally as well as

the large traveling crane, which would be much more ex-

pensive both in first cost and maintenance. By referring

to the illustration Fig. 2, it will be seen that the trolley

systems are so planned that the work can be moved from

one part of the factory to the other in a few minutes. This
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feature is proving to be very successful. Electric hoists

with a controlling device will elevate the largest machine
with all its equipment fully boxed for export, and move it

at a rate of five feet per second. A switching device is

used to transfer the trolley with its load from one beam to

another. The lathes, grinding, milling, and automatic machines,

etc., are not used to machine the large castings, so do not

castings are unloaded from cars directly into the store-

room, while the complete machines are removed to the
finishing and polishing rooms, and from these to the shipping
department. The finishing and polishing rooms are com-
pletely enclosed to keep the dust out of the remainder of

the factory.

The tool-room, which is shown in Fig. 3, is centrally lo-
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Pig. 2. niustration showing the General Layout of the Plant

require a trolley system to transfer parts in process of manu-
facture.

The section of the main factory to the right, and nearest

to the railroad track (see Fig. 2), is used for receiving and
shipping. The trolleys which run directly over the railroad

tracks give excellent facilities for unloading and loading
cars. The rougn-casting store-room, finishing and polishing

rooms are also located in this part of the building. The

cated between the manufacturing and assembling depart-

ments. There is a delivery window on each side, and the

equipment is so planned that it does not cause any delay

in getting the tools. The stock-room, shown in Fig. 4, is

also conveniently located and is equipped with steel bins

to allow the storage of machine parts completely finished,

but awaiting assembling, which may in some cases take

place several months later. It is here that the cost account-

I
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ant, time-keeper and stock-keeper have their office. A com-

plete record is kept of each part and operation, no matter

how small.

The assembling floor, a view of which is shown in Pig. 5,

is located between the large and small manufacturing de-

partments. A row of benches extending along the center

allows the assembling of machines on both sides. The trolley

system makes a complete circuit of these assembling benches,

and is in constant service in shifting the machines that

are being assembled.

The foreman's offices are completely enclosed with glass

and are elevated above the floor about a foot, which gives

the foreman a complete survey of his department at a

Fig. 3. Tie^v shearing Foremen's Office in Foreground, and
Tool-room in Background

glance, without moving from his desk. He is not disturbed

by the noise of the machines and small unimportant matters.

In the southwest corner of the building provision is made

for a row of Kempsmith Individual motor-driven milling

machines. These machines are to be used for demonstrating

and experimental purposes. The equipment of this depart-

Fig. 5. Assembling Fioor and Benches,
showing Overhead Trolleys

ment will include a complete set of electrical instruments and

automatic recording devices.

The office is a modern two-story building, finished in quar-

tered oak. The first floor contains the general office, and

private offices of the general manager, purchasing agent

and sales manager. The second floor contains the drafting

room and the offices of the engineering department. The

basement is equipped for the convenience of the employes,

and has a dining room, kitchen, laboratory and a school-

room. In the school-room the apprentices have a weekly

class under the supervision of an instructor from the Wis-

consin University, who gives them personal attention. This

is very helpful to the young men, and it keeps them alive

to both their own interests and that of the company. They
receive their regular pay during the time spent in the class.

A modern telephone system is installed which gives con-

nection to all departments and buildings.

Equipment

The boiler equipment consists of two 100 horsepower hori-

zontal return-tubular boilers, made by the Milwaukee Boiler

Co. The usual water columns, feed and blow-off connections,

gages, injectors and safety valves are provided. A steam

flue cleaner is also attached. The boiler feed-water pump de-

livers from a 200-horsepower Cookson open feed-water heater

Fig. 4. Vie-w showing Rough-casting Store-room to Lett, Finishing
Room to Right and Inspecting Floor in Center

to the boiler. The feed-water heater, boiler feed pump and

the vacuum pump are located in a space back of the boilers,

ample room being provided.

The Webster system of heating is installed, the exhaust

line from the engine being provided with an automatic
back pressure valve, but live steam may also be used if

Fig. 6. Turret Lathe Department, showing
Motor Group Drive

required, this being automatically arranged for, through the

pressure reducing valve. Thirteen thousand one hundred

feet of pipe coil and cast-iron radiation is used. Steam

is delivered from the boilers at 125 pounds pressure through

extra heavy wrought-iron piping to the engine room.

The electric generating equipment consists of one 14 by

30-inch, 200-horsepower, 120-R. P. M. Vilter rolling-mill type

Corliss engine, direct connected to one 150-K. W. 2oO-volt, com-

pound wound, continuous current Crocker Wheeler generator.

An automatic oiling system is provided. The engine is oper-

ated non-condensing, as exhaust steam is used for heating.

The switchboard consists of six panels of two-inch dull black
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finished slate, mounted on pipe frame work ot latest design,

and is very handsome in appearance with its dull black in-

struments and polished copper switches. It comprises one

generator panel, one spare generator panel, one balancer panel,

one four circuit power feeder panel, two four circuit lighting

feeder panels and one swinging voltmeter bracket.

All wiring between the generator and switchboard, and from

the switchboard to the machine shop, pattern shop and office,

is under ground, and Is enclosed in a conduit system con-

structed of bituminized fiber, laid In concrete. All cables in

the conduits are insulated with 30 per cent para-rubber com-

pound, are lead sheathed, and consist of two or three conduc-

tors as required.

The motors are of the Crocker 'Rlieeler and Allis-Chalmers

makes, and are all shunt wound, with the exception of those

operating the planers, which are heavily compounded. Lib-

eral belt centers are provided allowing good belt contact and

consequent cool operation of motor bearings. Allen-Bradley

Co.'s motor starters are used throughout, and are mounted for

A HOBBY—THE HUMAN SAFETY VALVE
By S. R.

The V, liter is employed in a large factory in a small village.

Each year, in answer to advertisements for help, men from all

over the country come to this factory to work. A few of these

men will stay permanentlVj but many leave before long. The
reason why they leave seems to the writer to be the lack of a

"hobby." Every man, especially the man who works mainly
with his hands, needs a hobby, and if the writer were con-

sulted in the preparation of a dictionary, he would insist

that the word "hobby" be defined as "the human safety

valve."

It is generally conceded that from all points ot view the

most desirable place for a wage earner is a first-class shop in

a small town. In the first place, this shop being located

away from the source of labor supply, is likely to have a man-
agement which is much more inclined to a liberal policy, and
which makes it a point to keep the men in times of business

COUNTER SHAF

M'i<:hiiifrj.S Y

Fig, 7. Showing Location of Sbaft Hangers and Roof Structure

each motor on a slate panel, which also contains an I. T. E.

double-arm circuit breaker.

The Illumination of the machine shop, pattern shop and

power house, was carefully planned and every consideration

given to modern illumination engineering principles. Uni-

formity and economy were the prime objects desired, and

they were accomplished by the installation of a unit system

consisting of a shock absorber, conduit stem, Benjamin steel

porcelain enameled reflector, and a 150-watt, frosted-bowl,

tungsten Mazda lamp. These units were hung 2.5 feet apart,

and 10 feet above the floor, the plane of illumination being 4

feet above the floor.

* * *

The melting of metals in vacuum is the ideal method, be-

cause oxidation is prevented and gases present in the metal

are expelled from it. While it has long been known that the

method of melting.metals In a vacuum gave superior results

in the final product, the method has been limited to very

small quantities of metal due to the difficulty of carrying it

out in practice. Metals which ordinarily are considered as

brittle substances, and incapable of being rolled or drawn,

can be produced, by melting them in vacuum, in a malleable or

ductile condition. E.xamples of such metals are tungsten and

tantakuu, which in this way can be made in the form of wire,

and are used to a great extent in the newly bought incandes-

cent electric metallic filament lamps.

In the article on the Selden patent decision, in the February

number, it was stated that the Association of Licensed

Automobile Manufacturers has announced that the case would

be taken to the United States Supreme Court for final de-

cision. It appears that this was erroneous, as later reports

state that it has been decided not to take this step.

depression, rather than to go to the trouble of training a new
set of men when work again becomes plentiful. In such a

shop there is not as a rule, the hustle and rush .hat is found

in the factories of a great city. In addition, rent is cheaper,

food products are cheaper, and there are less chances to spend

money. In short, living is cheaper. But, alas, the small

town lacks opportunities for recreation, amusement and ex-

citement, and this is where the trouble lies. That is why so

many leave to return to their moving picture shows and fifty

cent table d'hote dinners. This they call relaxation; they

cannot stand the simple life.

The trouble is that they have nothing with which to occupy

their minds. Time hangs heavy on their hands; in a word, they

do not have a hobby. Why is it, however, that a man is will

ing to give years of time to learn a trade, yet is unwilling to

avail himself of the opportunities to gather information that

most surely will some time be of very gi-eat value to him?

The old saying that "A little knowledge is a dangerous thing"

is very much out of date; the fact is "Every little helps."

One need not have a college degree nor even anything more
than the bare rudiments of most studies, before he will find

that he is unconsciously making use of this knowledge in his

daily work, and will want to learn more and more. It will

grow on him and finally become a hobby. For a good many
years the writer has ridden his hobby in the long winter

evenings very much to his advantage. One year it was arith-

metic, another algebra and geometry, and again machine de-

sign, always advancing by correlated studies. When study be-

comes irksome, the slide rule, shorthand, and the making of

accurate free-hand sketches of machine parts is a good thing

for a few evenings, just to "change the air." It matters little

how one or where one acquires knowledge, but there is no

way that will make it stick like "doping" it out for yourself,

and then applying it.
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ROUGH TURNING VS. ROUGH GRINDING
OF CRANKSHAFT PINS

By H. C. PIERLE'

The manufacture of the crankshaft in the early days of auto-

mobile development was, without doubt, the hardest proiiosi-

tion automobile builders had to face. Tlie machining of this

one part was the cause of more lost sleep than any other part

of the motor, not only to the automobile manufacturers, but

also to the builders of machine tools who were asked to furnish

equipment for this class of work. The line bearing of the

crank never presented any serious difficulty; the stumbling

block was the machining of the crankpins.

Five or six years ago, machining a crankshaft in the old

way took a good deal of time. By means of special machine

tools, such as crankshaft lathes and grinders, equipped with

special fixtures, this time has been cut down considerably,

and all the difBculties of machining have been overcome, so

that the problem now is not how fast, but how much faster

we can do them.

This question was naturally put up to the machine tool

manufacturer, and brought up quite a discussion among the

lathe and grinder builders. We will concede the fact that for

finishing the pins there is no tool that can compare to the

grinder, hut Mr. Norton, in an article entitled "The Field for

Grinding," which appeared In the January, 1910, number of

Machixery, states: "There are cases where the least expensive

way is to grind direct without turning, notably the greater

part of crankshafts of automobiles and small gas engines."

The R. K. LeBlond Machine Tool Co., as manufacturers of

crankshaft lathes, naturally believe in rough turning, and this

article of Mr. Norton's made us "sit up and take notice."

For this reason we wrote to several of the motor car and

crankshaft manufacturers who have LeBlond crankshaft lathes

in use, asking them for the average time for the machining

operations on their crankshafts, and especially on the pins.

We received replies from several of them, giving us the time

and labor cost for the different operations—not the best time,

but the average time as made by their own workmen in the

shop. The results show that the lathe for roughing operations

on crankshafts is still away ahead of the grinder.

We have no time on a crankshaft of exactly the same dimen-

sions as shown by Mr. Norton, but we have on cranks that are

somewhat similar. Our method of supporting the crankpin

with a roller rest while doing the heavy filleting and cheeking

work makes it just as easy to turn a crank v/ith three center

bearings, as with one, so there should not be any more time

consumed in roughing the one than the other. The pins on

the cranks taken as examples are all larger in diameter and

greater in length than the cranlv shown in Mr. Norton's

article, ranging from Ivs inch to l"s inch in diameter, and

about 2 inches long.

The following is a table giving time, cost of labor and actual

cost for roughing four pins by turning, as compared with

grinding only:

A B Grinding:

Rough turning four pins.... 12% min. 13 min. 20 min.
Cost of labor per hour $0.30 $0.30 $0.35

Labor cost for rough turning. $0,062.5 $0.65 $0.1165

The time and cost designated as "A" is the average given by

two motor car manufacturers who make only one kind of

crank. The time given by B is the average time of two crank-

shaft manufacturers who make many different styles of crank-

shafts for the trade. This probably accounts for the slight

variation In the time.

Mr. Norton in his article states as follows: "The greatest

economy is usually obtained by the combination of grinding

with very rough turning." To bear him out in this assertion.

the following table gives the time of finish grinding a crank

after rough turning, as compared with his time of finish grind-

ing after rough grinding.

Turned Ground
Rough Roug-h

Finish grinding four pins 15 min. 20 min.
Cost of labor per hour $0.30 $0.35

Labor cost for finish grinding $0.0S75 $0.1165

* Address: R. K. LeBlond Machine Tool Co., Cincinnati, Ohio.

This makes the average cost of finishing four pins by the

rough turned method 1514 cents, and the cost of finishing four

pins by the rough grinding method 23 3-10 tents.

There are several other matters outside of the labor cost

which have to be taken into consideration, such as cost of

wheels, handling, cost of machines, labor, etc. In roughing
out pins on a grinder, the wheel wears rapidly especially 011

the corners, making it necessary to true it up at short in-

tervals. It is very essential that the fillets be kept near the
radius specified, and as the wheals w-ear more rapidly at the
corners, it is necessary to take off enough at the periphery
of the wheel to get the proper radius at the corners. This
condition is more in evidence when the pins are oval or egg-

shaped in the drop-forged cranks, due to the dies being worn-

and the greater depth that it is necessary for the wheel t*
go down to get to the proper diameter. Nine-tonths of the
drop-forged cranks have heavy fins left by the trimming press,

which have to be removed.

The LeBlond lathe is equipped with a cheeking tool used
for this purpose, and this operation is included in the time of
rough turning. One can readily see that rapid wear and cost
of wheels forms an important item in crankshaft manufacture.
High-speed steel at $1.00 per pound is far cheaper than grind-
ing wheels.

There is always more or less lathe work to do on every
crankshaft, such as chasing of threads, turning of flanges (with
which about 50 per cent of crankshafts are equipped), cutting
off and recentering, etc. All this with the roughing, can be
done in one department and when finished sent to the grinding
department wuth only one handling. After rough grinding,

the crank is sent to the lathe department for the above opera-
tions, and then back to the grinding department, making it

necessary to handle the product twice. With thousands of

cranks, this is quite an item of expense.

Next, there is the difference in the first cost of the two ma-
chines, and the resultant interest charges and depreciation.

Considering that three lathes will do the same amount of

roughing that four grinders will do, as the results in the fore-

going tables show, it is a great deal cheaper to rough turn
than rough grind; the help for this work is also cheaper. As
one superintendent writes, "Another item in favor of the
lathe work is that we have no trouble whatever in getting

crankshaft men for the lathe at 30 cents per hour, while on
the grinders we must pay 35 to 3714 cents per hour to get good
men, and they are hard to get at that."

« -Jc *

VALUE OF EXPORTS OP TYPEV^^RITERS
It is interesting to note that during the past year type-

writers were exported from the United States to the value

of nine million dollars, in round figures. During the same
period the total export trade in metal working machinery
amounted to only about seven and a half million dollars, while

the total export trade in structural iron and steel amounted
to about seven million, the total trade in electrical machinery
to about seven and a half million, and that in steel rails to

about ten million dollars. In other words, the total volume of

trade of typewriters—devices insignificant in size as compared
with machines—exceeded considerably the trade in either

metal working or electrical machinery, and was very c:ose to

the total value of the trade in steel rails. Another interest-

ing comparison is that made -n-ith the export of sewing ma-
chines, which were exported during the past year to the value

of about eight million dollars.

* * *

Three thousand patents have been issued up to the present

on airships and devices for them, and about ninety patents

are issued every month on devices for rapid rising, safe

alighting and stability when in motion. It is estimated that

10 per cent of the successful flights depend on the machine,

15 per cent on the motor and 75 per cent on the man. The
man of indecision, poor judgment and w'eak nerves, or slow

judgment, is as much out of place on an airship as a defective

motor. All the patents granted so far on devices for increas-

ing the stability of an aeroplane have not overcome the ne-

cessity of an aviator's having good judgment and experience.
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AN UNUSUAL CURLING DIE
TTie punch and die Illustrated and described in this article

completely forms the curl in the forked lever shown in Fig. 1

and also Indicated in position in the die at P in Fig. 2. This
piece is known as the "ribbon-reverse weighted lever" of the

Remington typewriter. It is the usual practice in most cases

to form the curl of such a piece in two or three operations.

The first operation usually starts the bend, and the curl is
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Fig. 1. Piece to be bent and Finished Product, sho^pn
Full Size

finished in the second or third operation by being formed

around an arbor. However, in the present case the eye is com-

pletely formed in one stroke of the press in a vertical-acting

punch and die.

In Fig. 2, y is the base of the die made of cast iron; to this

base are attached the other working parts, the principal one

being the clamp or jaw G. This jaw is provided with a

nest for holding the piece to be operated upon. It rocks on

A". This plunger is provided for equalizing the pressure on O
and for preventing excessive torsional or twisting strain.

A further downward movement of the ram causes the ears O
on the plunger to engage and bear against the front or outside

of the jaw and the rear of the base, thus holding the jaw se-

curely in the upright position and preventing it from springing

back. A hardened and ground bearing plate of tool steel is

provided in the rear of the base, where it engages lug 0, to

prevent excessive wear. The grooved former R next comes in

contact with the top of the work and starts the curl. It con-

tinues its downward movement until the end of the stroke,

when the eye is finished. The supporting pad W is depressed

in the meantime, sliding in the block S. On the up stroke

of the press the pad is returned to its normal position by the

spring shown at T. The jaw is released by the raising of the

action-pin / and falls back by gravity into the position shown
to the left in Fig. 2. It is aided in falling back by the spring

U. secured to the back of the base and to the stud V at the

bottom of the jaw. In the view to the right in Fig. 2 the fin-

ished curl is indicated by dotted lines.

On account of the extreme ease of loading and the rapidity

of action of this punch and die, as well as on account of its

unique construction and the economical proauction made pes

slble by its use, it will no doubt prove of interest to many me-

chanics. Desioker

EMPLOYMENT CARDS USED IN WORCES-
TER POLYTECHNIC INSTITUTE

The accompanying illustrations Figs. 1 and 2, show the card

used at the Washburn Shops of the Worcester Polytechnic In-

stitute for keeping a record of the employes. Although our

shops are not large, employing only about fifty mechanics, the

same problems of employment are presented as in other in-
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SECTION ON A-B
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ELEVATION WITH JAW CLOSED

SECTION THROUGH

SPRING PAD.

SECTION ON C-D
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Fig. 2. Curling Die for Typewriter Part shown in Fig. 1

the shaft E, the ends of which turn in hardened and ground
bushings F, which are provided to protect the base from ex-

cessive wear. The bushings are provided with oil holes as

indicated. The jaw is not fitted tightly to the shaft, that is,

the shaft is not a drive fit in the jaw, but is fastened to it by

two small set-screws H. This feature allows the jaw to be

adjusted at exactly the correct angle, and also permits of easy

and quick dismounting in case of repairs.

When the press starts its downward movement, the action-

pin / bears against the lug J on one end of the jaw G, causing

the latter to swing up into a vertical position. The action-pin

is secured in the tool-steel plunger K by the set-screw L. At
the opposite side of the plunger, and bearing against an oppo-

site lug of the jaw G is a short plunger M actuated by spring

dustries. While most superintendents have arranged some

method of record keeping, I do not remember having seen

any information regarding this in the pages of IVLvchinert.

It will be noticed that not only does this card enable the office

to have available definite information regarding each em-

ploye, which is accessible for instant reference, but that the

card is a receipted bill in full for all charges, when for any

reason he severs his connection with the Shops. Not only

does this record assist in direct employment problems, but it

also renders assistance when answering other firms rela-

tive to former employes who may have applied to them for

employment.

The front of the card, Fig. 1, indicates data which is type-

written upon the provided lines, when the applicant enters
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the employment of the Shops. During his employment this

face of the card is to the front in the index file. The reverse

face, Fig. 2, Is completed when for any cause whatever he

ceases to be employed by the Shops, and bears the employe's

Address .

Single Married Widower No. in family Age ^lislufHslHit—

Check No-
Locker No.

Trade—

Lcsl employed by ,

From -Reasons for leavirtg—

should be located directly under the tension springs c, so as

to obviate any tilting tendency.

An enlarged view of a section of the punch and die with the

stock in position is shown at B, where the dimensions used

for forming the projecting lug on the piece shown at C are

given. A good grade of lard oil should be used on the face

of the die, but no oil should be used on the punch. If oil is

used on the punch it will form a small dent d in the piece, as

shown at D. The punch should be given about a five-degree

taper on each side so as to facilitate stripping. A five-degree

taper is about right for cold-rolled steel. The hole in the

Fig. 1, Front Face of the Card, used when Applicant enters the
Employment of the Washburn Shops

signature as well as that of the department foreman. The

card is then filed with this face out, thus showing that the

term of employment is finished. The data shown on the card

is that common to any employment department, and gives the

Name Co .

Has returned alt tools, checks, hys. etc, belonging lo The Washburn Shops and is

enlilled to bis wages in full lo date.

He has been laid off. He has been discharged. He quits )foluntaril\).

Foreman of Tlept

5 WoTceitei. Mass 191

Received of Tfic Washbum Shops

in full payment of alt loages to date.

.Ot„)

Fi^. 2. Reverse Face of the Card, used ^vhen Employe severs
his Connection with the Shops

superintendent a complete record of his employes, easily ac-

cessible. This is in direct line with the modern methods of

shop management and modern business methods.

Worcester Polytechnic Institute. H. F. Fairfield
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Punch and Die used for Forming Rivets

die is made perfectly straight and smooth. This method of

forming a rivet without having the stripper-plate rest on the

stock, bends the stock a slight amount, but not enough to

cause any great inconvenience. D. A. C.

ADJUSTABLE DRILLING AND COUNTER-
BORING JIG

The jig shown in the accompanying illustration was de-

signed in a shop where the writer was until recently em-

ployed, for drilling and counterboring different widths of

pieces as shown to the left in the illustration. As there are

many points in this jig which may be of interest to readers of

M.^CHixERY, the writer will endeavor to describe them in the

following:

There were some sixty different widths of pieces and the

jig was designed to be adjustable for all of them. The drilling

PUNCH AND DIE FOR FORMING RIVETS
A cheap and efficient way of riveting pieces together is

sometimes accomplished by making the rivets solid with one

piece—that is, forming the rivet from the piece itself, and

punching a hole in the other part which is to be riveted to

the first part. The manner in which the pieces are riveted

together is shown at A. in the accompanying illustration.

The punch and die used for forming the projection or rivet

for attaching a spring to a piece is shown by the three views

in the accompanying illustration. It consists of a punch and

die, attached to a sub-press die by means of cap-screws which

are located in the punch-holder and die-holder respectively.

The stripper-plate a does not come in contact with the stock,

except when stripping it from the punch. When the punch

is acting on the blank, the stripper-plate rests on the

studs 6. The reason for having the stripper-plate work in

this manner, instead of resting on the stock, is to strip the

stock from the punch, after it has been lifted out of the die

by the punch. This prevents the work from clinging to the

die, which would he the case If the stripper-plate rested di-

rectly on the stock when the lug was being formed. The

height of these studs 6 should be greater than the thickness

•of the stock plus the length of the projecting lug, and they

g^

SHAPE PIECES TO 8E DRILLED

Machinery,N' Y,

Adjustable Drilling and Counterboring Jig having Some Novel Features

is done from the bottom of the jig and the counterboring from

the top. The end of all the pieces is located against the pin

A, and the side of the piece with the ears P is located against

the pins B and C. As the position of the lugs varies in pieces

of different lengths, several holes are provided for the pin C,

the pin being placed in the hole suitable for the particular

piece being operated on. The work is laid on the bottom of

the jig and when the leaf / is brought down, the work is
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clamped by the pin E. A swinging cover F is provided on

both the top and the bottom of the jig to cover over the bush-

ing not used in drilling the pieces of shorter lengths. The

spring latch G is clearly shown and needs no further expla-

nation. This jig is provided with separate and detachable

feet H and also with handle I for convenience in handling.

A point to be remembered in the design of handles for jigs

is that they should always be placed so that they come at

least one inch above the drill press table, even if it is neces-

sary to make the feet exceptionally long, as otherwise there is

not sufficient room under the handle for convenience in ma-

nipulation, and there is also danger of the jig being tilted if

the hand cannot freely pass under it.

An important point regarding the leaf J which is often over-

looked is the angle of five degrees at the back. It is seldom

necessary tor the leaf of the jig to lie back flat or in a horizon-

tal position when open, but it should nevertheless be inclined

slightly from the perpendicular, so that it will stand open

without being held. A casehardened piece K is provided

length within the limits of the jig by simply adjusting the

screw L. This is as good an example of an adjustable jig as

the writer has seen for some time.

New Havex

METHOD OF LAYING OFF LINES FOR
LETTERING

In making drawings where there are a large number of

details which require the making of a material list, or a list

of operations, it is a tedious job for the draftsman to lay off

the lines for the lettering. To overcome this difficulty the

following method was devised, which not only relieves the

tedious operation of laying off the lines, but also results in a

considerable saving of time. This device consists in the mak-

ing of forms from stiff cardboard with lines ruled on them at

a distance apart equal to the height of the lettering. The
columns are also ruled off, and are printed in as shown in

Figs. 1 and 2. Reading from the left of the material list.

fig. 1. Form used In Laying oflF Lettering
for Material List

around the bushing to prevent the drill from marring the

body when it "misses fire," that is, when it "misses" the hole.

When worn, this part may be easily replaced.

We now come to the most interesting part of the jig—the

adjustable clamp. This consists of several parts, h, M, N,

and 0. The screw L on which the trunnion plug M is held

rests in the body of the jig, passing through a hole in each

side. A groove is cut in one end of this adjusting screw L,

and a 3/32-inch pin passes through the jig close to the side

of it, preventing the screw from pulling out and allowing the

trunnion plug 31 to be adjusted longitudinally across the jig.

The trunnion block .1/ carries the clamp N which is secured to

It by a nut and washer O. and when the screw L is turned,

it carries the clamp A' along the surface of the jig. When

the point X of the clamp 1\ starts to bear against the end of

the work, the clamp revolves on the trunnion and the point

Z is brought against the edge of the work. One-half turn of

the screw L loosens the clamp sufficiently to allow the work

to be removed. It will be plainly seen that the position of the

clamp can be varied. This clamp will hold pieces of any

Fig. 2. Form used In Laying off Lettering for List

giving Order of Operations

Fig. 1, the first column gives the number of pieces required;

the second column gives the name, or the shop number of the

part; and the third column gives the size of the material

used in making the part. Reading from the left, the first

column in Fig. 2, gives the number of pieces required; the

second column gives the name, or the shop number of the

part; the third column gives the order of operations; the

fourth column gives the number of the jig or die used for

performing the operation : and the fifth column gives the size

of the stock or pattern number.

Tlie oblique lines shown in Figs. 1 and 2 serve to keep the

slant of the letters uniform. The space at the bottom of these

forms is used for the name of the machine, the drawing num-

ber and other details. These cards are made out for 50 detail

numbers, which is about the longest list that is really neces-

sary. Every fifth line is numbered, beginning at the bottom,

the reason for which will be explained later.

To use these forms, a space is left at the right-hand corner

of the drawing, and when the tracing has been finished the

card is slipped under It, and the list filled out, using the lines
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on the form as guide lines for tlie lettering. If the number
of items or lines of lettering required are counted before the

lettering is done, it is an easy matter by referring to the

numbers at the edge of the form, to start the list in the cor-

rect place, so that the last item will occupy the last line above

the space reserved for the name and other information given

in the title on the drawing. The list Is then ruled off, draw-

ing the lines a short distance below the lettering.

Fig. 3 shows a part of an operation sheet completed. Here
the title, the name of the part and the number of the pieces

Pieces Porf Operation DieNo. Stock

1

Pedali

Front Le<f

Part S pierce 38S fe-xfuZi'

1st Form 386
2nd . 387
Part dfpierce endtioles Z?.3 iytiiang/e
Piencetvide side 493 S'SVona

narron side 285
Notch 224
Offset ends 413
Form 2ZS

THE BLANK MTQ. CO.

AURORA ILL.
10 -16 -08 SCAL E e"-l FT. DfiAIVNBYEMP.

N° E3I9

REVISED 11-14-10

kAOch • ne ry N f

Fig. 3. Part of an Operation List Completed

are underlined, which makes them stand out more plainly.

The various operations to be performed on each part are

enclosed with a bracket to avoid any possible misunderstand-

ing. When revisions are made, a note is added at the bottom

of the card, as shown at the lower left-hand corner in Fig. 3.

Another advantage of this method, is that the lists are easily

kept of a standard form, and those who use the blueprints

become familiar with them, which avoids confusion.

Aurora, 111. E. J. G. Phillips

TURNING TOOL FOR BALL SOCKETS
The accompanying illustration shows a simple tool which

can be used for turning ball sockets or other internal spheri-

cal work. This device consists mainly of the tool-holder A.

which is held to the holder B by the flUister-head screw a.

The turning-tool holder A is operated by the handle C through

the connecting-link D, which is held to the tool holder and

S^pZSI^^

Ulachiitery.y.Y

Turning Tool for BaU Sockets or Other Spherical Work

handle by two fillister-head screws & and c. The turning tool

E Is held In the holder A by the headless screw d, and is ad-

justed outwardly by the cone-pointed screw e.

In opei'ation, the shank B of this tool is held in the toolpost

of the lathe, and is brought in line with the center as shown.

Then the tool E is set to the desired radius and the lathe car-

riage advanced bringing the tool into the hole in the work

to the desired depth, ^\1len in this position the handle C is

turned to the left, thus forcing the tool-holder carrying the

turning tool E to the right. The movement of the tool when
turning a socket is clearly illustrated by the full and dotted

lines. The dotted lines show the position of the lever at its

extreme stroke, or in other words, when the radius is com-
pleted. Turning tools of various lengths are used for turn-
ing different radii.

Philadelphia, Pa. John L. ZANzi.MiEu

A BORING FIXTURE FOR THE LATHE
On a certain machine that we were building there

were several different brackets in which the distance from
the base to the center of the hole was the same in each case,

but the brackets were not all of the same shape. About
twenty-five of these machines were to be built, so a fixture was
made as shown in Fig. 1 for boring the holes. A discarded
lathe was brought up from the basement, the cross-slide re-

moved and the fixture fastened to the slide of the carriage.

The reason for using the lathe was that our boring machines
were all busy on large work. To hold the fixture to the car-

riage a pin w^as driven through it and into the slide of the

lathe, thus holding the fixture, so that it was approximately

Fig.l

Fig.2

o^r^^i

N\ I

^

Macliineri/.y.Y.

Fig. 1. Fixture used on the Lathe for Boring out Brackets. Fig. 2. Boring-
bar used In Connection with the Fixture sho^pn in Fig. 1

in line with the lathe centers. It was not entirely necessary
that it should be exactly in line, as the universal joint In the

boring-bar. Fig. 2, would take care of any variation.

This fixture Is of simple design and is made of cast iron.

The frame A is well ribbed and holds the bushings B and E.
The bushing B is the smaller of the two, being a good fit for

the boring-bar, and is forced into the fixture. The bushing
E is also forced into the fixture, but the hole in it is large

enough to clear the stop -collar on the boring-bar. C is a
bushing which supports the boring-bar and is held in the
bushing E. It is kept from turning by the two pins D, one
of which is driven in the fixture and the other In the shoul-

der of the bushing. A slot % inch wide by % inch deep is

cut in the bottom of the bracket and a key is held in the
fixture to fit in this slot, thus holding the bracket in line with
the center.

The bracket is held against the stop-pin P by the wing-
screw G. The clamps H, one of which is placed on each side

of the fixture, hold down the casting to the base of the fixture,

and have two bearing points which are made by driving shoul-

dered pins K into them. These pins hold the casting down
in a better manner than a perfectly flat surface would. The
clamps are held down by wing-screws J. These clamps have
an elongated slot cut in them, so that they may be pushed
back out of the way to facilitate the removal of the casting.

Coil springs are placed under the washers M held on the wing-
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screws J, so that they always keep the clamps tight up against

the washer, and thus facilitate their being pushed back.

The boring-bar, Fig. 2, Is also of simple design and is made

from a good grade of tool steel. 2V is a combination reamer

and counterbore, and is a stop-collar for limiting the depth

of the counterbore. The counterbore and stop-collar are held

on the boring-bar by the key P which fits in a slot cut in the

bar Q. The ordinary feeding arrangement of the lathe was

used for boring out these castings. This boring-bar is held on

the lathe centers and driven by an ordinary dog.

Bristol, Conn. Walter J. Oldeoyd

CONVENIENT CHECK HOLDER FOR THE
TOOL-ROOM

The accompanying illustration shows a very convenient

check holder for use in the tool-room. It will hold 1000 or

more checks conveniently, and is placed near the window of

the tool-supply room. The check holder proper consists of a

wooden cylinder 6 inches in diameter by 24 inches long, with

a circular plate fastened to each end. Two balls are held

sired to find the lead for cutting the flutes so that the outside

cutting edge is square across the worm tooth. First, square the

outside diameter, (1.750) = := 3.062 Inches. Then multiply by

13.16, the constant found in the table for a triple threaded

worm of % Inch pitch. This gives 40.3 inches as the flute

pitch.

To proceed with the cutting, refer to the tables furnished

with the milling machine and select gears for the lead nearest

^lachhiern, .V. r.

A Convenient Check Holder for Use In the Tool-room

between the cap-shaped ends of the screws shown, thus facili-

tating the rotating of the cylinder. There are 100 hooks

screwed into this cylinder, which is sufficient for holding

1000 checks.

The use of this check holder is as follows: Each man is

allowed ten checks, which are not given to him, but are

placed on one ot the hooks, and his name and number are

written on a slate which is shown to the right in the illus-

tration. Now when this man calls for a tool his check is

taken from the hook, and put in the place that the tool occu-

pied, and when he returns the tool, the check is taken out

and replaced on his hook. This avoids the inconvenience of

a man having to carry his checks around with him, and also

prevents the liability of losing them. Of course, it is an easy

matter when a man leaves the works to erase his name from

the slate and substitute the name of the man taking his

place and number. J- W.
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Development of Spiral Flute for Given Worm Pitch

to 40.3 inches and find the angle to which to set the milling

machine table for this lead and a diameter of 1% inch. This

done, all the information necessary to finish the job has been

found.

The values in the tables were obtained as follows: In the

engraving, which represents the surface of the worm hob un-

wrapped or developed, I equals the lead of the worm; C.

the circumference; and L, the lead of the spiral flutes. Here

I, C
are two similar triangles from which —=— which re-

C I

C- (tO)'
duces to L = —. Substituting tt D for C gives L = .

I I

n'

Taking Z>' out, leaves L := D' — . The value of the expression
I

— can now be calculated for the various single, double, triple,

I

etc., worms, which results are here tabulated.

CONSTANTS FOR DETERMINING THE LEAD OF SPIRAL FLUTES
IN WORM HOBS

DETERMINING THE LEAD OF SPIRAL
FLUTES IN WORM HOBS

When relieving hobs by hand filing as is done in most shops

that are not equipped with a relieving attachment for one ot

the lathes, the following table gives a quick method of ob-

taining the lead for which to gear the milling machine, to

cut the spiral flute at right angles to the worm thread. If,

however, a relieving attachment is available the lead should

be figured out by a method suitable for this relieving at-

tachment.

To find the lead L, simply square the outside diameter and

multiply by the constant found in the table. An example will

serve to Illustrate: Consider a triple threaded worm hob with

4 threads per inch and 1%-inch outside diameter. It is de-

Type of Worm
Piti-h of Worm,

Inches

Single Double Triple Quadruple

3 3.39 1.64
3 4.93 2.47 1.64

u 6.58 3.29 3.19 1.64

If 7.90 3.95 3.63 1.97

1 . 9.87 4.98 3.29 2.47

1/2 19.74 9.87 6.58 4.93

1/3 39.61 14.80 9.87 7.40

1/4 39.48 19.74 18.16 9.87

1/5 49.35 24.67 16.45 12.84

1/6 59.23 29.61 19.74 14. SO

1/7 69.09 34.54 23.03 17.27

1/8 78.9(> 39.48 26.33 19 74

1/9 88.83 44.41 29.61 22.21

1/10 98.69 49.35 32.90 24.67
1/13 118.44 59.23 39.48 29.61

1/14 138.17 69.09 46.06 34 . 54
1 16 157.91 78 . 96 52 64 39.48

(P

The expression L may be useful otherwise, as it shows
I

the relation between the lengths of the leads of two spirals

(strictly speaking helixes) which are at right angles to each

other on the same diameter. G. V. Anderson

Walpole, Mass.

[The author chooses the outside diameter of the hob in

preference to the pitch diameter for reasons of convenience

both of measurement and of backing off the teeth by hand

for clearance. It is assumed that the difference in cutting

action of hobs fluted at right angles to the worm thread at the

top of the teeth and to the thread at the pitch line is of little

importance.

—

Editor.]
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THE SYSTEMATIC SCRAP-BOOK
In the January issue of Machinery, "Designer" talves ex-

ception to the writer's article which appeared in the November

number, in which a system for the systematic compilation of

a scrap-book was described. Especial exception is taken to the

index described in connection with the scrap-book. The writer

acknowledges some merit in the method employed by "De-

signer," but believes he has failed to grasp the scope and

unlimited expansibility of the system described in the article

in question.

"Designer" has described a method employed by himself, for

saving the valuable information which comes to him through

the medium of ILvciiinert, and to this extent we will acknowl-

edge the simplicity of same, although his method is not with-

out its drawbacks even in caring for the pages of Machineet.

He states that where there is a page on which are articles on

two or more subjects, the page is cut up and the different

articles pasted on blank pages, each under its correct heading.

What if these different articles occurred on the same leaf in

such a manner that one could not be cut out without destroy-

ing the others? It would then be necessary to file the page

under one of the articles and to file blank pages referring

back to the others. This would necessitate looking twice be-

fore finding the reference, and as the book increased in size,

more and more trouble would be experienced from this source.

If "Designer" desired to preserve pages from some publication

of larger size than Maciiixeuy, it would be necessary to begin

another book, and so ad infinitum. In course of time, then, if

he desires to look up some particular subject, he will com-

mence in one book, look through all the pages filed under that

guide and, not finding what is wanted, take up the next book

and so on, perhaps not finding just what is wanted after look-

ing through them all.

Compare this method with that of looking at a card, found

in a moment's time under its proper heading or sub-heading in

the index, whereon will be listed all the articles pertaining to

the topic sought, giving directly the page numbers of the

various books wherein those articles occur. It will be re-

membered that in the writer's system all books were

numbered to facilitate indexing; the word "books" as used

above includes any text-boolc, bound volume of magazines,

scrap-book or catalogue owned by him. As to the time required

to keep up the card index, the writer will index an article

under his system in less time than "Designer" can insert a

page under the proper guide.

The card index system previously described can hardly be

classed as "elaborate" or "laborious," as such a system ap-

plied to various requirements has proved to be a time-saver

the world over. "Designer's" method will work very well for

one book, but it must be remembered that the system described

and used by the writer covers an entire library and is un-

limited in its applicability and expansibility.

Muskegon, Mich. R. E. Asiilet

MOUNTING BLUEPRINTS FOR SHOP USE
In the December number of Machixery J. B. & Co. ask for

an efficient and cheap method of mounting blueprints for shop

use. This, I understand, refers to blueprints which are sent

to the shop for some certain job, and at the completion of

which are returned to the drafting-room; not those which are

held as reference prints and which remain permanently filed in

the shop.

In our shop, for instance, when we want to send a print of

a jig to the tool-room, it is mounted in the holder show n in

the accompanying illustration. This consists of a sheet of

white transparent celluloid, about 0.006 inch thick, a little

larger than the print, and a piece of sheet tin, the edges of

which are crimped over, holding the celluloid firmly on three

sides; the top is left open for the insertion of the sheet. The

top edge of the celluloid has a strip of tin A crimped over

it also, to protect it from tearing. A hole is drilled in the tin

at the top, by which the frame may be hung. As several sizes

of prints are used it is necessary to have holders for each

size.

No treatment of the print, such as shellacking, etc., is

necessary; it is simply slipped into the frame behind the

celluloid, which effectively protects it from grease and dirt,

and as thin celluloid is very transparent, the figures can be

plainly read. The frames can, of course, be used over and

over again, and will last for years, so that, exclusive of the

first cost, the expense is very slight. The celluloid can be

easily cleaned of grease and dirt which may collect on it.
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Frame for Holding Blueprints

The suggestion offered by the editor, of using strawboard

of suitable thickness, to which the prints are pasted, is one

which is widely used and serves very well, but the prints

should be shellacked on the front as they soon get dirty if

handled much.

Prints as large as IS by 24 inches have been put in holders

like that shown in the illustration; but these holders are

more often used for such sizes as 6 by 9, 9 by 9 or 9 by 12

inches. Designee

SOME SUGGESTIONS FOR INDEXING
BOOKS

In an article entitled "Some Suggestions for Indexing

Books," which appeared in the January number of Machinery,

Mr. Myers elaborates extensively upon what seems to the

writer to be a fantasy; he suggests a reform in indexing

which would itself speedily require revision. A change in

the present method used in the majority of cases would not

be criticized, but the improvement should be in the manner

of assemblage, and not in the plan. As Mr. Myers mentions,

the commonly-accepted system appears to be based on com-

mon sense; it is concise, and, when properly used, of the

greatest simplicity. The engineer who has recourse to hand-

books and trade catalogues does not need an illustration of

a set-screw, stud, or tap-bolt to locate a reference.

The application of the pictorial method to the Carnegie

hand-book, was not a very good example, as the proposed in-

dex could not be as useful as the present index sheets of this

book. The heavy condensed type used in marginal style for

key-word finding, and the various miscellaneous indented

notes directly following, with leaders to the page number, is

a commendable arrangement. Allowing that a pictorial index

might be satisfactory for a small trade publication, it is

difficult to see where it could be usefully employed in index-
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ing "Kent" or "Trautwine," or a volume ot Machinery's data

sheets. This would be emulating the ancients in the use ot

hieroglyphics to a superlative degree, and the result would

be one of absolute perplexity.

Current practice in general offers matter classified princi-

pally under the name of the article or topic; such classifica-

tions are useful in an assemblage of the subject matter. Re-

ferring to "Kent," we find "machine screw taps" indexed

under "Machine" and "Taps;" similarly "helical springs"

comes under "Helical" and "Springs," and so on. This gives a

sufficiently simple arrangement, and one which it would be

difficult to improve upon.

Los Angeles, Cal. L. R. W. Allison

A RECESSING OPERATION IN THE
AUTOMATIC SCREW MACHINE

A screw machine operator frequently runs across some in-

teresting jobs in different shops. The writer has always made
it a rule to keep a memorandum of these jobs, so that they

may be referred to when setting up a machine for other parts

of a similar character. It is also a good plan to keep a record

of errors, because what often seems to be the best method,

proves to be a failure in practice. This is particularly true

Fig. 1

\__J-

Fig. 2

Mucliliur'j.y. Y.

Fig, 1. The Piece to be
made

Fig. 2. Arrangement of the
Circular Tools

of screw machine work, as there are so many different methods
of tooling some parts that it is diflScult to determine which
is best.

The piece shown in Fig. 1 was made by a cash register con-

cern some time ago, and it gave plenty of trouble before it

Machiiier'j,S. Y,

Fig. 3. Cams used in making the Piece shown in Fig. 1

was made successfully on the automatic screw machine. Tliis

piece was made from machine steel % inch in diameter, in

a No. B. & S. automatic screw machine. In considering the

speed, we find that for forming we can run the stock at about

SO feet per minute, and thread at 30 feet per minute. This

gives Us 611 and 603 revolutions per minute respectively, but

by referring to the table in the B. & S. book we find that

the nearest spindle speed is 663 revolutions per minute.

The recessing is performed with a B. & S. standard swing
tool, which is the tool usually selected for this class of work.
The recessing cutter is first fed at right angles to the spindle

by the cross-slide, after which it is fed forward by the turret.

The feeds given in the following were found to be sufiBciently

light, and the tools stood up well without continual sharpen-

ing.

The method of setting the circular tools on the machine is

shown in Fig. 2. The circular form tool A is located on the

back-slide, and the cut-off tool B, on the front-slide. The
form tool operates while the hole is being drilled; this is

practicable, because the smallest diameter to be found is 0.245

inch, while the diameter of the drilled hole is 0.161 inch. The
surface speed of the drill is only 28 feet per minute, as the

machine spindle cannot be run faster on account of threading.

Some operators prefer a high-speed drilling attachment for

this kind of work. The order of operations for making this

piece is as follows:

Revo- Hund-
Order of Operations lutions redths

Feed stock to stop 13 3

Form 0.128 inch rise at 0.001 inch
feed (128) (29)

Revolve turret 13 3

Center 0.090 inch rise at 0.005 inch
feed 18 4

Revolve the turret 13 3

Drill 0.512 inch rise at 0.004 inch
feed 128 29

Revolve the turret 13 3

Recess 0.050 inch rise at 0.002S
inch with rear cross-slide 18 4

Recess from turret 0.250 inch rise

at 0.0051 inch feed 49 11
Drop back rear cross-slide 9 2
Revolve turret 13 3
Thread in 9 2
Thread out 9 2
Cut off 0.274 inch rise at 0.002 inch

teed 137 31
Revolve turret twice (26) (6)

Total number of revolutions to

make one piece 442 100

With this layout a piece is made every 40 seconds, which

means a gross production of 900 pieces in ten hours. The

cams for this piece are shown in Fig. 3, and consist as usual

of the lead, front-slide and back-slide cams.

By referring to Fig. 3 it will be noticed that the rear-slide

cam has a lobe from 45 to 60 on the cam circle. The use of

this portion is as follows: At 45 the recessing tool is brought

into place by the lead-cam, the rear-slide cam moves forward

0.050 inch feeding the recessing tool in to take the depth of

chip required. Then from 49 to 60 the form cam has a dwell

while the recessing tool moves forward; the allowance from

60 to 62 is made to withdraw the back-slide before withdraw-

ing the swing tool. S. N. Bacox

A HANDY KNIFE SHARPENER
While the knife should be used sparingly upon tracings for

erasing purposes, it is in many cases necessary. In order to

make a really good job when scratching out with the knife,

it is very important to have the blade in first-class condition;

otherwise it tends to drag up more of the surface of the

cloth than is desired, and if the part scratched out has to be

reworked upon a poor looking job is the result.

The writer has used a "stunt" which will be worth trying:

Take a strip of suitable emery cloth about % inch wide and

5 inches long, and fasten it with four small tacks to the top

face of the drawer, which is invariably provided in a drawing

table, usually on the right-hand side.

After having oilstoned the blade to be used for scratching-

out purposes, all that is necessary for keeping the blade point

in good condition is to open the drawer about 2 inches and

draw the blade a few times across the emery cloth, and an

exceedingly keen edge can be maintained for many months

without further oil-stoning. Q. E. D.
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SHOP KINKS
PRACTICAL IDEAS FOR THE SHOP AND DRAFTING-ROOM
Contributions of kinka. devices and methods of doing work are solicited for

this column. "Write on one side of the paper only and
send sketches when necessary.

TESTING THE "WORK CENTERS OP AN
ECCENTRIC PIECE

A short time ago a little problem came up in our shop

which I thought might be of interest to the readers of

Machinery. It was required to test the work-centers A of

the eccentric piece shown in the accompanying illustration,

in relation to a flat side B, at right angles to the centers.

Two steel balls of the same diameter were clamped in the

centers, so that a scale placed against them would be

tangent to their diameters. By this means it was an easy

matter to test the centers A with relation to the flat side B.

Detroit, Mich. FR.\^'K I. Tower

TOOL FOR CLEANING THE THREADED HOLE
IN CIRCULAR TOOLS

The tapped holes in the circular tools used on the Brown &
Snarpe automatic screw ma hines sometimes become clogged

with chips and dirt, thus preventing the insertion of the

screw. It is not advisable to clean out these holes with a

tap, as since the tools are hardened, it would soon put the

tap "out of business." A tool which can be used for this class

of work is shown in the accompanying illustration. This is

a piece of tool steel, knurled on the handle, as shown, and
threaded. Grooves are filed in the forward end of this tool,

after which it is hardened. The dimension A is made to suit

the threaded holes in the circular tools for the various

machines. F. W. R.\xd.\ll

New Haven. Conn.

HIGH-DUTY SPLINING TOOL
The accompanying sketch shows a spliniug and key-seating

tool, which the writer has used for some time with very satis-

factory results. It consists of the usual square nose tool, with

z
Mtu-hi„''r:i.X.V.

the front part ground V shape, thereby forming two portions

to the tool. The V part divides the cut into three sections, one

being taken by the V, and the other two by each of the corners

of the lower square section. The chip being thus divided, less

power is required for taking the cut, and a better job is pro-

duced. The side clearance of the V acts on the back chip in a

precisely similar manner to the groove or top-rake of a twist

drill; and so the square point in following the V, has a ten-

dency to cause the chip to coil up, guiding the chips to both

sides.

In practice, a is always made at least twice the depth to

which the cut is to be made, for if the tool were to enter the

full depth of a cut the back chips would tend to clog. Observ-

ing this caution, no difiiculty will be experienced.

This is a tool which will meet the general desire for "hog-

ging" service, for experience has shown that it does not chat-

ter, and will therefore stand more severe service than the ordi-

nary square tool. Ciiip.s

INDICATOR FOR TRUING WORK
The accompanying illustration shows a very simple indi-

cator for truing work in the lathe. The body A of this indicator

is made from a piece of 1%-inch by 1-inch machine steel .5

inches long. It is slotted at B, and an indicator needle is held

in a square block, as shown. This square block is held by two

-H^

_r
Xachintru, .V. 5'.

cone-pointed screws, thus allowing the needle to swivel. A
coiled spring is attached to the block holding the needle, to

steady it and hold it against the cone-pointed rod C. The

rounded end of this rod bears against the periphery of the

work, and any irregularity or eccentricity of the work is

shown by the deflection of the needle D.

Joliet, 111. Rex McKee

BEAM COMPASS
The accompanying sketch illustrates a beam compass that

was made on an occasion when such an instrument was needed

badly and there was none in the draftsmen's outfit.

'We had in the office a number of % by 3-16-inch hardwood

strips, 30 inches long, that were used for binding blueprints.

A A
m

Mackinenj.y. V.

and also a box of ^-ii'ch button-head screws with square nuts

that were used tor the same purpose. Holes were drilled in

two of these strips about three inches apart and the parts of

an ordinary compass were clamped between the two strips

by means of the screws, as shown in the engraving.

An adjustment of several inches could be had by swinging

the pen and needle point (shown by the dotted lines) without

loosening the screws. In the absence of a better instrument

this proved very satisfactoi-y. •*• ^- ^
* * #

Japanese lacquer is not a lacquer in the ordinary meaning

of that word, but rather a varnish, being analogous to the

spirit varnishes containing shellac.
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HOW AND WHY
A DEPARTMENT INTENDED TO CONTAIN CORRECT AN-

SWERS TO PRACTICAL QUESTIONS OF
GENERAL INTEREST

Give details and name and address. The latter are for our own convenience
and will not be published.

MAKING BLUEPRINTS FROM BLUEPRINTS
Designer.—I would like some information on the making

of blueprints from another blueprint. I have tried to do
this but have not been able to get satisfactory results. I
believe that there is some chemical by means of which the
original blueprint can be treated so as to make it possible
to obtain a good copy. I would be pleased it any reader of
JUcHixEEY who has been able to satisfactorily make blue-
prints from other blueprints, would describe the process.

A PROBLEM IN SHEET METAL DRAWING
H. W.—I would like to ask through the columns of

Machinery how to make a rectangular shell from open-
hearth steel plate (No. 20 gage). The shell is 5 inches long
by 4% inches wide by 6 inches deep. It is also necessary to
have a %-lnch flange all around the box. The corners are
required to be fairly sharp. How many drawing operations
are required, and what difference in depth could be made
in each successive drawing operation? Also, what formula
could be used for determining the size of the blank?

SIZE OF EXHAUST FAN
J. P. McC—What size exhaust fan is required to exhaust

the emery dust from a No. 2 B. & S. surface grinder, a B. & S.
No. 3 cutter grinder and an emery wheel stand with two 10-
Inch by li-i-inch wheels; all are dry grinders. The dust would
have to be drawn or blown about 40 feet.

Answered by Brown & Sharpe Mfg. Co , Providence, R. I.

A.—We would recommend an exhaust fan of about the ca-

pacity of the No. 00 "Monogram" exhaust made by the B. F.
Sturtevant Co., Hyde Park, Mass. The inlet for this ex-
hauster is 4% Inches in diameter and the outlet 4is Inches.
To get the best results we would recommend placing the fan
as near the machines as possible. If It were hung on the
celling just over the machines, it probably would give the
best results. Let the 40 feet of piping necessary be on the
outlet side of the fan. The inlet pipe to the fan should be
made full size and the branches from it for the respective
machines should not enter the main pipe at right angles but
should enter it at an angle of about 45 degrees Inclining
toward the fan. It is best to avoid all sharp bends, using
curves instead of ells when making bends. We think that if

a fan of the size mentioned is run at a speed of 3000 to 4000
R. P. M. it will give you all the draft necessary.

FORGING WRENCH JAWS
C. R. C.—How can wrench jaws be satisfactorily drop forged

on a steam hammer? In our blacksmith shop w^e have always
forged open-end wrenches by hand, which is a rather Inefficient
method. Cannot this work be done a steam hammer with
cast-iron dies? It is proposed to forge only the jaws in this
manner. No drop hammer is available.

Answered by James Cran. Plainfield. N. J.

WTien the number of wrenches to be made is too great to

be done economically by hand, and still too limited to justify

the expense of sinking steel dies, to say nothing of other
necessary equipment, an ordinary steam hammer equipped
with cast-iron dies answers the purpose very well. Cast-iron

dies, however, to give satisfaction in the making of torgings,

must be made in a somewhat different manner from regular
tool-steel drop-forging dies, inasmuch as there must be no
sharp corners in the impressions; nor should the dies be made
to throw out surplus metal in the shape of a "flash," as is

generally done in drop forging, but should be so constructed,

when the shape of the pieces to be made will permit, that the

forging will be without a "flash." Open-end wrenches are of

a shape suitable for forging in this manner, whether they are

to be S-shaped, have the head at an angle of 15 or 22li> degrees
from the handle, or are perfectly straight. Forglngs without

"flashes" are made in what is generally known as "open
dies," that is, the impressions are much wider than the forg-

lngs to be made in them and are so arranged that one im-

pression reduces the stock to the required thickness, and
another to the shape and width, by changing the work from
one impression to the other as each successive blow of the

hammer is struck. This will be better understood by referring

to Fig. 1, in which upper and lower steam hammer dies for

forging open-end wrenches are shown. The size of stock to

be used for wrenches made In the manner described, should be

as nearly as possible equal to the width and thickness of the

wrench head when finished; the stock may be somewhat larger,

but should never be smaller.

The forging is carried out as follows: The heated stock is

placed edge up in impression A and receives a blow which
partly shapes it. It Is then placed in impression B for the

next blow, which reduces it in thickness. This procedure is

continued—striking a blow in each impression alternately

—

until from six to twelve blows have been struck, according to

the size of the wrench and the weight of the hammer used.

The forging is thus reduced to approximately ihe shape shown
in Fig. 3. To reduce the neck to about two-thirds of the thick-

ness of the head, which Is generally considered to be about

I^P r.
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the right proportion, it is struck one or two blows in im-

pression C. bringing it to about the shape shown in Fig. 4,

which completes the forging process as far as the head is

concerned.

The opening for nuts or bolt-heads can be made in various

ways, preferably by milling, as that leaves them perfectly

straight and smooth. Should a milling machine not be avail-

able for the purpose, a punch-press may be used, or the open-

ing can be made under a steam hammer by using dies and
punches as shown in section In Fig. 2. The cast-iron bolster

could be used for all sizes, but the dies, the punches, and the

guide plates would have to be made to suit each size ot

wrench, and interchangeable so that they would fit the bolster.

It is Important that punches to be used in connection with a

steam hammer be short so that when they are driven through

the work they will not come in contact with the lower

die, and that they be slightly tapered from the face up. to

prevent them from sticking in the work, should the head get

battered out of shape. Both die and punch should be of tool

steel, say from 60 to 75 point carbon, hardened and tempered.

The writer has found that by drawing the temper ot punches

and dies to be used in this manner a little further than if

they were to be used in a punch-press, the best results are

obtained. The guide plate pins may be made of machine

steel. The cast-iron forging dies will give longer and better

service if they are hardened. This does not call for any

elaborate process, as is generally supposed. It is done by heat-

ing the faces to about the same temperature as is required

for hardening tool steel, and then coating them with pulverized

raw borax, which is allowed to "cook" until it ceases to bubble.

They are then placed, face up, at the bottom of the quenching

tub, and allowed to remain without being disturbed until

perfectly cold. Drawing the handles of wrenches to size is too

ordinary an operation to call for comment.
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"INS AND OUTS OF GEAR HOBBING"—
A REPLY

By RALPH E. PLAKDERS

The comment of Mr. Percy C. Day on the article entitled

'•Ins and Outs of Gear Hobbing" is intelligent and friendly.

and it further emphasizes certain important points which it

seems worth while referring to again.

The reason for choosing a 21-tooth gear for the experiments

was very simple. It was possible to make blanks for these

gears. 6-pitch, out of a 4-inch bar of steel, that being the

largest diameter of stock within easy reach of the experimen-

ter. There is nothing unfair, moreover, in choosing a small

pinion and a 14%-degi-ee angle, for the user of a gear-hobbing

machine has a right to expect that he will be able to cut a

pinion of that number of teeth and that pressure angle. Hob-

bing machine manufacturers do not warn prospective custo-

mers that such gears cannot be cut satisfactorily on the ma-

chine. It would seem that they should at least see that their

customers use proper hobs. The hob was the product of one

of the best toolmaking firms in the country and was sold

without any warnings as to Its limitations. If the hob has

limitations, the purchaser has a right to know it, and he

should thank any article or reports of experiments that will

put him on his guard. Let him get assurance that proper

correction is made in his hob for interference.

In regard to the matter of the looseness of the machine, I

must not be understood as saying that the machine was really

"slack" in its adjustments. It was simply set up so as to run

freely, in the same way that machines are often adjusted in

the average machine shop. The point is that generating ma-

chines (gear-shapers included) must be adjusted more care-

fully and closely than an ordinary drill press or shaper, if

the most accurate results possible are to be obtained; and the

hobbing machine in particular, as distinguished from other

generating machines, must have unusual care taken in this

respect, as well as in its fundamental design. This is owing

to the fact that its generating mechanism has to carry the

XLhole strain of transtnittuici the cutting power. In this re-

pect it is at a disadvantage as compared with any other gear

generating machine I can call to mind, whether made for

spur, bevel, or any other type of gearing. The intermittent

cutting strain is a serious disturbing factor in the generating

action, unless great care is taken to avoid it.

This matter of the necessity for careful adjustment, as I

freely confessed in the article, was a new thought to me, and

was the principal personal result of the investigation. No
doubt Mr. Day, with his better practical experience, knew it

already. If he considers that Ignorance In this matter

vitiates the entire experiment so far as the symmetry of the

teeth is concerned. It will surely be a most instructive and

valuable undertaking if he will carry out the experiments

under more nearly ideal conditions, and will report his results

to the readers of Machinert. Will Mr. Day do this for us?

The result of the experiments on my own mind was the

conviction that the torsional strain, back-lash and play is of

far greater moment in the production of unsymmetrical teeth

than the centering of the hob teeth can possibly be.

* * *

TIME REQUIRED FOR CLEANING
BOILER TUBES

In the January, 1911, number of Machinery, engineering

edition, an article appeared entitled "Method of Handling

Boiler Tubes in the Canadian Pacific Shops." In this article

it was stated that by the use of a tube rumbler made by

Joseph T. Ryerson & Sons, Chicago, 111., the cleaning of 300

tubes required, on an average, from 10 to 4S hours, the varia-

tion in time depending upon the condition of the tubes. We
have been informed that this statement is incorrect and that

in the shops mentioned it takes, on an average, only 5 hours

to clean 300 tubes, and only in the most extreme cases would

a time corresponding to that given in the previous article be

required. In some extreme cases it has been impossible to

loosen the scale except by resorting to the use of a hammer.

'Address: Fellows Gear Shaper Co., Springfield. Vt.

A FRIENDLY VIEW OF THE HOBBING
PROCESS

By J. E.

A great deal has been published of late concerning the bad

points of the hobbing process in its relation to the production

of spur gears. The methods of dealing with the question have

varied, but have in the main been along a similar line—that

of an extreme case—and the authors have neglected to con-

sider practical conditions before drawing their conclusions,

thus leaving wrong impressions. To one who has made a

study of the hobbing process under practical conditions, this

misleading information stands without solid foundation and

should be vigorously contradicted.

The hobbing process is one of the methods for producing

spur gears, which is theoretically correct, and which like all

other processes of the kind, must be modified to a certain de-

gree to place it on a practical basis. These modifications

must necessarily be made with care, and a thorough knowl-

edge of the principles involved is required. Such modifica-

tions are not, however, limited to the hobbing process, but

are common to all processes of generating interchangeable

gearing of the involute system. It is not necessary to men-

tion them here, as they are well known to those interested in

toothed gearing. Of the many articles that have appeared on

this subject, probably that which has caused the most commo-

tion is the one by Jlr. R. E. Flanders entitled "Ins and Outs

of Gear Hobbing," which appeared in the January number of

Machinery, and it is in answer to his article that this is

written.

To one who has seen and cut gears for a variety of pur-

poses, from those used for automobiles to those for cream

separators, which in every case are giving as good satisfac-

tion as a commercial product can well be expected to give,

the statements set forth as facts in the article referred to

would seem to require no further comment, were it not for

the fact that many will accept them as true conditions. The

first point that is brought up is the mysterious "hooked"

tooth. Did anyone ever see or hear of a pair of gears that

would run with exactly the same action when reversed on

one another? The statement is ventured here that such a

pair of gears has yet to be made. They are certainly not

produced under any system of generating or cutting in gen-

eral use. Mr. Flanders advances the theory that hooked

teeth are caused by the "long complicated mechanism by

means of which the movements of hob and blank are con-

nected." He also alludes in his summary to this handicap

of the hobbing machine which, he claims, is due to a funda-

mental fault in its design.

Have we a gear generating machine that has as direct con-

nection and simple mechanism as this same hobbing machine?

It has no reciprocating slides, no rocking shafts, no inter-

mediate indexing mechanism, no cutter-withdrawing or clap-

per-box arrangement, none of which is absent in machines

working on the principles of any of the generating systems.

On the contrary, the motion of the gear-hobbing machine is

continuous and uniform.

The fact that the machine which ilr. Flanders used in his

tests was not properly adjusted accounts for the conditions

found in the case of Blank 1, as it is well known that a mill-

ing cutter of the hob type will not give good results unless

the slides and work are well supported and free from "loose-

ness." An unfair comparison is also made with the Fellows

gear shaper, leaving one to assume that this machine will

produce gears that are perfect; but the gears cut on this ma-

chine are not put through the same tests as are tabulated in

the table accompanying Fig. S. The matter of looseness and

play in the mechanism of the machine used in the tests should

not be taken as a serious defect of the hobbing principle, but

as a defect in that particular case, which could be corrected

by proper adjustment or by proper care in design.

In regard to the hob, it may be said that the distortion

due to hardening, is so small, when the tool is properly made

and handled, as to be negligible, and no reputable manufac-

turer of hobs would send out one that showed distortion af-

fecting in any serious degree the accuracy of the gear. Each
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tooth has but a very small effect on the shape of the tooth

generated, and since any distortion must be very small, we
need fear little from this source. Possibly the cases Mr.
Flanders cites relate to home-made hobs, which is not a proper
condition on which to base conclusions. When made under
proper conditions, by men experienced in the manufacture
and treatment, the spur gear hob as made to-day needs no
apologies. The interference of warped surfaces which need
to be e.xaggerated in order to be noticeable even in extreme
cases, is not a condition that is encountered in hobs used for

cutting spur gears, as in no case is the angle greater than 10

degrees.

It will probably be of interest to Mr. Flanders to know that

hobs made with straight flutes are made with a thread sec-

tion that will produce the correct tooth form, and not with
the same section that is used when they are fluted helically.

It should also be noted that the standard makes of hobs have
provision for the correction necessary for tooth interference

and under-cutting. The fact that it is possible to produce good
commercial gears from solid stock by one cnt and at a rate

that no other machine has yet equalled is the evidence that

will decide whether the bobbing machine is to be delegated

to the scrap pile or not. All conditions other than those re-

ferred to by the writer mentioned, point to the time (if it has
not already arrived) when, for spur and spiral gears, the bob-

bing machine will be accepted by those who are at present
doubtful about its making as good a showing as is claimed
for the Bilgram and Gleason generators and the Fellows gear
shaper. If we examine any process with the idea of picking
flaws, we can generally find them. The writer has had the
good fortune of having designed machines of both types,

and knows from close .study the faulty points as well as the
good ones, and has found similar conditions with any ma-
chine, based on an.v principle.

LUCAS BABBITT HAMMER
Until lately the common form of babbitt hammer wlch han-

dle was provided in the shop of the Lucas Machine Tool Co.,

Cleveland, Ohio, for use wherever a babbitt hammer should
be used as a driver to avoid bruising finished work. When
Mr. Lucas saw one of his men using a babbitt hammer head
without a handle he promptly asked the reason—a habit he
has whenever anything out of common comes to his attention

in the shop—and was told that the men generally preferred
the babbitt hammers without handles for most uses. A mold

yMhi„er!,. V. V

Lucas Babbitt Hammer

was made for casting a babbitt slug of the form shown in the

illustration. The slug weighs about nine pounds, and is

tapered at the ends to counteract in a measure the mushroom-
ing action and thus prolong its effective life. The principal

feature of novelty is the two finger grooves about the middle.
These give a good hold where the slug balances in the hand.
If one end is used more than the other the mushrooming
throws it out of balance and so the grooves tend to make the

men use both ends alike in order to keep the slug in good
balance. The cost of handles is saved and the change is other-

wise an improvement generally appreciated in this shop.

CALIPERING OVER A FLANGE
By GEORGE V,^. BCRLEY

In some of the recent issues of Machinery several methods
of measuring the thickness of a web behind a flange by means
of ordinary outside calipers have been given. There is one
method, however, which has not been dealt with, and which,

in the opinion of the writer, is equal to any of those which
have already been considered. This involves the use of a

pair of double-ended calipers, as shown In the accompanying
illustration. The two ends of the calipers are made exactly

alike and the four points are therefore all at the same distance

from the center of the joint. To give accurate results the

points should just touch when the calipers are closed.

Method of Caliperin^ Over a Flange

The method of using the tool is as follows: The legs of

either end are placed over the flange and set down so that they

bear lightly on the two sides of the web. The distance between
the leg points at the other end is then obtained by taking a

measurement with an ordinary rule, as indicated in the en-

graving. This distance is also the distance between the leg-

points at the end behind the flange, and. consequently, the

thickness of the web. Thus, by the use of calipers of this kind,

a single measurement only has to be taken, and there is no

need of punch dots, packing or blocking, or screw adjustments.

* * *

OUTFIT FOR TESTING TOOL STEEL
In order to test the cutting qualities of various grades of

tool steel, the 0. K. Tool Holder Co., of Shelton, Conn., has

fitted up a heavy-duty lathe for the purpose of ascertaining

the power and time required for taking various kinds of cuts

with tool steels of different brands. The testing outfit con-

sists of a geared-head motor-driven lathe, the power required

being read off on a watt-meter. The tests have been con-

ducted especially to ascertain the qualities of the steel used

in the tool-holders made by the company, whiih steel is im-

ported from England.

So far, the tests have been made with the tools held in the

% by l',4-inch holder, and as much as 25 H. F. has been con-

sumed for cuts taken with a single-point cutter in some of

the tests. The cutting speeds and feeds used in these tests

are of interest. Nickel steel (Si/i per cent) containing 0.40 per

cent carhon was reduced 1 inch in diameter with a cutting

speed of 75 feet per minute, and a feed of 0.025 inch. Cast

iron has been cut with a speed of 165 feet per minute and 0.1

inch feed, reducing the diameter 9/16 inch; in one case 10

pounds of metal was removed in one minute. A cut 15

inches long, with a cutting speed of 175 feet per minute,

was taken in three minutes on a bar of machine steel Z-%

inches in diameter. During the three minutes 16 pounds of

metal was removed; that is, at a rate of 5-1/3 pounds per

minute. In one case a piece was finished at a cutting speed

of 385 feet per minute, removing 1/16 inch of stock, the

length of time to cover 15 inches along the work being one

minute.

In addition to the watt-meter giving the exact power con-

sumed at all times, a device for indicating the speed of the

cut and a scale for weighing the chips removed are included

in the testing outfit.

•Address: University of Sheffield, St. George's Square. Sheffield, England.
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ROCKFORD VERTICAL MILLING MACHINE
A design of vertical milling machine which is an int resting

example of modern construction, has recently been brought out

by the Rockford Machine Tool Co., Rockford, 111. This ma-

trolled by hand lever C„ Fig. 4. The vertical lever D, controla

the position of the three sliding gears D. and when this lever

and the gears are in a neutral position, a direct drive to the

spindle may be obtained Dy the engagement of clutch C with a

corresponding clutch cut on the end of the shaft carrying the

cone-pulley. In this way a direct high-speed drive from the

cone to the bevel gears connecting with the vertical shaft, ia

obtained with three variations from the steps on the cone.

By disengaging clutch C and moving gears D successively into

mesh with three corresponding gears on shaft E, three addi-

tional speed changes are obtained for each step on the cone.

As shown In Fig. 4, the two levers Ci and Z), are interlocking,

to prevent any conflicting combination of gears being engaged

at the same time. This locking device is very simple, and
consists of a segment-shaped projection on lever D„ having

notches that engage the clutch lever, so that clutch C cannot

be engaged unless gears D are in a neutral position. The 12

spindle speeds thus obtained, range from 13 to 200 revolutions

per minute, In geometrical progression.

In Fig. 5, which is a cross-section of the head, the method
of transmitting the power from the vertical spline shaft B to

the spindle, is shown. The driving pinion is

made from a steel forging, and the large gears

from steel castings. The spindle gear is provided

with large bearings, as shown, which relieve the

spindle of all side strains. The spindle has a

vertical adjustment of 6 inches, which is effected

by the handwheel shown to the right in Fig. 2,

the movement being transmitted through worm
gearing to the pinion F, Fig. 5. The spindle is

a crucible steel forging, and it is provided with

adjustable taper bearings to compensate for wear.

The construction of the feed-changing mechan-

ism is shown by the sectional view. Fig. 6. The

Fig. 1. Vertical Milling Machine, built by the Rockford Machine Tool Co

chine, shown in the accompanying views Figs. 1 and 2, is of

the type having a compound table rigidly supported on a hori-

zontal slide or extension cast integral with the column. With
this construction, the table is not adjustable vertically, as with

a machine of the column-and-knee type, and of corresponding

head have a vertical adjustment on the column and are coun-

terbalanced to relieve the bearing of uneven strains. This

bearing on the column is fully as large as that of the knee on

a machine of the column-and-knee type, and of corresponding

size, while the weight of the head is much less. As the top

of the table is DO inches from the floor, or approximately the

same height as a planer pattern, castings or other parts to be

machined, can be conveniently handled by the

operator. This machine is provided with 12

speed variations for the spindle, and with 12

changes of feed, in either direction, for the ta-

ble, saddle, and spindle-head. In addition, there

is a rapid traverse for all feeding movements,

which increases the general efficiency of the ma-

•chine.

The drive to the spindle is from a three-step

cone-pulley, attached to the rear of the column,

as shown. Nine of the available speed changes

are obtained through back-gears, and the re-

maining three are high speeds, with a direct

drive, for use with small cutters. The method

of obtaining the nine geared changes is indi-

cated in Fig. 3, which is a longitudinal section

of the column in a horizontal plane. On the shaft A. which

•connects through bevel gearing with the vertical spline shaft

B, there is a sliding clutch C, the position of which is con-

Fig. 2. Another View of the Rockford Milling Machine

drive to the feed-box is through a spur gear which meshes

w^ith a pinion on the back-gear shaft E, Fig. 3. The feeds are

engaged and reversed by a clutch G. mounted on the upper
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shaft, which is the highest-speeded shaft in the box. The
lever for operating this clutch is conveniently placed in front

of the machine, and connection is made as indicated in Fig. 1.

The power from the clutch-shaft is transmitted through slip-

gears H at the left. Two pairs of these gears are used, which

are reversible, thus giving four changes. Three changes for

each position of the slip-gears are obtained by the sliding

i

Fig. 3. Section through Column In Horizontal Plane, sbo'wlng Change-gear Mechamsm

gears J on the lower shaft. The position of gears J is con-

trolled by the lever J^ Fig. 4, and the changes are effected by
engaging these gears with one of the three gears on the feed-

shaft K. The twelve feeds thus obtained range from % inch

to 17 inches per minute, and the feeding movement is trans-

mitted from shaft K to the table, saddle, and the head, as de-

sired. The friction coupling L on the feed-shaft will drive

any feed, but it will not transmit sufficient power to break the

feed gears or other parts, in case the saddle should be fed

against the column, the table nut against the end of the sad-

dle, or the feeding movement otherwise positively stojjped by

some rigid obstruction.

One of the noteworthy features of this machine is the rapid

power traverse, which enables the table and head to be ad-

justed quickly to any desired position. The control and oper-

ation of this rapid traverse will be understood by referring to

Figs. 2 and 3. The power is obtained direct from the cone-

side, as shown in Fig. 2. This controlling lever has a very

simple interlocking arrangement which makes it absolutely

impossible for the feed mechanism and the rapid traverse to

be engaged at the same time. With the lever in the position

shown, the rapid-traverse clutch M is locked in a neutral-

position, and the clutch f,' of the feed-shaft is engaged. This-

lever is pivoted and has a lower projection engaging a rod y
which passes through hollow shalt

R and connects with collar S by a

key which extends through a slot in

the hollow shaft. This sliding col-

lar S is connected by a yoke with

the cross-shaft T which, in turn,

connects with clutch U on the feed-

shaft. It will be seen that when the-

operating lever is moved outward,

clutch V will be disengaged, and the

lever, which in its inner position

engages a slot in the supporting

bracket, can be moved to the right

or left, thus engaging the reversible

clutch .1/ and applying the rapid tra-

verse. The direction of the traverse

will, of course, depend upon whether

the controlling lever is swung to

the right or left. When It is de-

sired to again connect the feed, this

is aciomplished by pushing the

lever into engagement with the slot

previously referred to, which can-

not be done without replacing traversing clutch .1/ in a neutral

position.

All movements of the table, saddle, head and sleeve are in-

dicated by graduated collars reading to 0.001 inch, and the

longitudinal and cross movements are equipped with automatic

stops. All slides are fitted with taper gibs that are adjustable

endwise to compensate for wear. The saddle slide is double-
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Fig. 4. Detail View showing Driving Cone. Feed Box and Speed
and Feed Control Levers

shaft by spur gearing, and it is transmitted through a rever-

sible clutch at M to shaft A', which connects through an angu-

lar shaft and universal joints to the feed train in front of the

machine. The lever for controlling the position of reversing

clutch M. and also that of clutch V on the feed-shaft, is con-

veniently placed in front of the machine on the right-hand

Fig. 5. Cross-section of Spindle and Head

gibbed, there being a taper gib on the inside of the right-hand

bearing, thus insuring perfect alignment when feeding under

heavy cuts. All shaft bearings are provided with wool-felt

oil retainers, and there is also very efficient means for oiling

the driving shafts and feed-box. All the bearings are con-

nected by groups of soft brass tubes .5/16 inch in diameter,

with oil cups having hinged covers. Two of these cups can

be seen on top of the feed-box in Figs. 1 and 4.

The general dimensions of this machine are as follows:

Distance from the center of spindle to column, 15 inches:

maximum distance from tab'e to siJindle, 24 inches: minimum
distance from table to spindle, 3 inches; diameter of spindle
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at taper, 4 inches; diameter at upper end, 3 indies; working

surface of table, 14% by 48 inches; total length of table, 56

inches; feed to table, 32 inches; vertical movement of head on

column, 21 inches; width and length of head bearing on col-

umn. 19 inches by 25V2 inches; minimum and maximum

liW-

u

i ^3P

^

Fvg. 6. Sectional View of Feed-box

diameters of steps on cone. 12 and 15% Inches, respectively;

width of driving belt. 4 inches; and net weight of machine,

<6S0U pounds.

FELLOWS GEARLESS VARIABLE-SPEED
TRANSMISSION

The Fellows Direct Power Transmission Co., Los Angeles,

Cal., has recently placed on the market a unique type of gear-

less variable-speed transmission which is herew-ith illustrated

and described. Fig. 1 gives a diagrammatic representation ot

this gear. The driving shaft A, which may be directly con-

nected to the engine, has a crank B which rotates with the

shaft and transmits the power through the connecting rod C
to a lever I), and thence to the grip ring E, as will be ex-

plained.

A bell-crank F is attached at its lower end by a pin G to a

fixed point on the machine, while at its angle it Is connected

through two levers H, to the before-mentioned lever B. This

limit of the niacliine may be obtained without the necessity ot

shutting down the engine or throwing off the load.

The grip device consists essentially ot a grooved steel disk

K, keyed on the driven shaft L. A pair of grip-ring rocker-

plates E are mounted on each side of the grooved disks and
are free to oscillate on bosses. Near the

rim of these rocker-plates are eight equi-

distant pins M. These pins have square cen-

tral portions, on which are mounted dogs or

wedge-blocks .Y, these being held in place by

plates 0. The inner ends of these wedge-

blocks are turned to an arc of a circle, whose
rauius is somewhat greater than their dis-

tance from the pin .1/. the reason for whicli

will be explained. These dogs fit into the

V of the grooved steel disk K, previously

mentioned, having a line contact with it. In

their normal position these dogs A' are rad-

ial, and just touch the groove of K : but it

they are swung slightly in either direction

they will grip the latter, as the radius of

their turned ends is greater than the point

on which they are swung. The driven shaft

can thus be revolved in either direction as

desired, uy swinging the wedge-blocks in the

proper direction. This can be done with-

out shutting down the machine, by
means of the shifter Q which engages with the crank-

pin R, the latter, in turn, connecting through a crank to a

segmental gear S. oscillating the shift-plate T. This shift-plate

T has projections V which lie directly under collets V on the

small pins M. The sidewise movement of the shifter Q thus

swings the wedge-blocks in one direction or the other. This
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Fig. \. Diagrammatic VieTP of the Fellows Gearleas Variable-
speed Transmisaion

provides a toggle movement for the reciprocating connecting

rod C. giving a varying amount of oscillation to the grip ring

E, depending upon the location of the bell-crank F. This lat-

ter may be shifted, as shown by the dotted lines, by means of

the lever I connecting with E through the link J. By proper

adjustment of this lever /. any oscillation from zero up to the

Fig. 2. A Fellows Gearless Variable-speed Transmission as applied
to a Gas Engme in tlie Oil Fields

shifting may take place without interrupting the oscillation

of the rock-plates, as the grooved shifter perm'ts a continuous

movement of the pin U.

This type of transmission has been compared to that of a

street car controlling mechanism to which it bears a very

close analogy; the shift- block Q corresponds to the reverse

lever ot the controller, and the lever / corresponds to the vari-

ous notcnes of the controller box.

In operation it is customary to use at least three of these

transmissions mounted in a set, in order to secure absolute

continuity of rotary movement. This is illustrated by the

halftone. Fig. 2, which shows this form of transmission ap-

plied to gas engine operation in the oil fields, where it is

claimed that the results have been very satisfactory. This

tj'pe ot transmission can take its power either from a con-

stant-speed electric motor, or from any form of internal

combustion engine, and the makers claim that it will de-

liver from 97 to 98 per cent of the power imparted to it.

This type of transmission has been successfully applied to

gasoline railroad section cars. One particular car cited

operates on seven horsepower, has all speeds in both direc-

tions, and can carrv its load ami haul trailers on anv .s^rade.
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LARGE DUPLEX VERTICAL MILLING
MACHINE

A large duplex type of vertical milling machine has recently

been designed and built by the Newton Machine Tool Works,

Inc., 24th and Vine Sts., Philadelphia, Pa., especially for the

McClintlc-Marshall Construction Co., to be used in milling the

faces on the gates for the Panama Canal. This machine, a

view of which is shown in Fig. 1. is also arranged to handle

large structural work, etc. It is equipped with two columns,

each of which is independently driven by a 20-horsepower mo-

tor having a speed ranging from 450 to 1350 revolutions per

center of the column. A reverse movement for the rapid

traverse of the saddle is obtained by a double train of bevel

gears which connects the vertical spline shaft with the inter-

mediate horizontal shaft at the top of the column. Inter-

posed between these gears there is a Carlyle-Johnson friction

clutch, by means of which engagement for upward or down-

ward movement of the saddle is obtained.

The drive for the feed motion is taken directly from the

cutter spindle, which carries a large spur gear just Inside the

driving worm-wheel, meshing with a second spur gear which

is mounted on the horizontal shaft seen extending across the

saddle in Fig 2. This shaft connects, in turn, through change

gears, with another horizontal shaft just above it that trans-

mits the feeding movement to a nut revolving about the vertical

lead-screw. This lead-screw remains stationary except when
the rapid traverse is engaged, and it has a top and bottom

bearing to permit of its always being maintained in tension.

With this construction only one feed is available at a time, but

a sufficient number of change gears is furnished to give feeds

ranging from 0.035 to 0.321 inch per revolution of the spindle.

The engagement or disengagement of the feed is effected by

a clutch, as shown, which is controlled by a lever located just

back of the saddle.

This machine has a capacity for cutters having a maximum

Fig. 2. Detail showing Drive to Spindle and Feed Mechaniam

minute The motion is transmitted from the motor through

a pinion and intermediate gear to the large driving gear

mounted on a horizontal shaft at the side of the upright near

the base. This horizontal shaft connects through bevel gear-

ing with a vertical spline shaft which drives the spindle

through worm gearing, as shown more clearly in the detailed

view Fig. 2.

The worm-wheel is equipped with a bronze ring, and the

driving worm is of hardened steel. Both the wheel and the

worm are encased for continual

lubrication, and the latter is

fitted with roller thrust bearings.

The bearings for both the worm

and wheel are cast solid with the

saddle. The spindle of this ma-

chine is 6% inches in diameter;

it is fitted with a No. 7 Morse

taper and revolves in a bronze-

bushed capped bearing. As the

engraving shows, an outboard

bearing is provided which has a

transverse adjustment. This

bearing is fitted with a taper

bushing which is cylindrical on the inside and has a taper

external bearing with adjusting nuts, to compensate for any

wear which may occur.

The spindle saddle has square lock-gibbed bearings on the

upright, and the adjustments for alignment are on one shear

of the column face. The saddle is counterweighted as shown,

and it has a fast vertical adjustment actuated by power and

controlled by a conveniently located lever. The power for

this traverse is obtained from the vertical spline shaft, which

extends to the top of the column as shown, and connects, by

means of a horizontal shaft, with a lead-screw located in the

Fig- 1. Large Vertical MUling Machine built by the Newton Machine Tool Works, Inc.

diameter of 13 inches and a length of 39% inches, while the

minimum capacity for length is 2514 inches. The minimum

distance from the work support to the center of the spindle

is 10i,t> inches, and the maximum distance is S feet, iVn inches.

A base for supporting the work is attached to each column

and the columns each have 12 feet of hand adjustment on the

bed. The bed is made in three sections, the intention being

to mount one upright on each end-section, with the interme-

diate section between them, when an extension is necessary

for especially long work. This machine is also manufactured

in smaller sizes to neet ordinary requirements.
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ROCKFORD UNIVERSAL JIG AND THREE-
SPINDLE TAPPING MACHINE

The universal jig illustrated by tho three accompanying

views is an interesting design, built by the RocKford Drilling

Machine Co., Rockford, 111., to meet the special requirements

of a customer. As the casting for which the jig was designed

required tapping operations on every side, it was necessary to

so construct the jig that the work could be quickly placed in

the various positions.

To obtain a universal adjustment, the double-trunnion type

of construction was employed, the work being attached to a

using suiiiiorling blocks, and it can he quickly and accurately

adjusted to different positions with litllr iffort on the part of

the workmen.
When the casting is placed in the jig, It remains in the same

position with relation to the inner work-holding bracket, until

all the operations are completed. This jig is mounted on four

tasters, each of which is equipped with a ball-bearing to mini-

mize the friction, so that the jig and work can be readily

moved to any desired position beneath the drill spindles.

A three-spindle, combined drilling and tapping machine that

is a special design built by the Rockford Drilling Machine Co.

for use In conjunction with the universal jig. is shown in Fig.

Fig. 1. Jig \^th Universal Adjustment, built by the Rocktoi-d Drilling Machine Co.

bracket mounted on trunnions in an outer frame that. In turn,

has trunnions in the supporting stand. As the three illustra-

tions indicate, this construction enables the work to be placed

in any required position. To positively and quickly locate the

casting for tapping the different holes at the correct angles,

each of the swiveling frames is provided with an indexing

Fig. 2. Special Three-spindle Tapping Machine

plate containing as many holes as are needed for locating the

work in the different positions required. These holes are

engaged by indexing pins, one of whicli is in the outer frame

and the other in the supporting stand. In this way the cast-

ing is held for the various operations, without the necessity of

2. As will be noted, the heads with which this machine is

equipped differ considerably in size, thus enabling a variety

of tapping operations to be performed. The heads are all

provided with the makers' tapping attachment, and they are

similar in construction to those used on the regular 14-inch,

20-inch back-geared, and 23-inch back-geared drilling machines
built by this company. This machine is equipped with a spe-

cial base, upon which the jig and its work is mounted. It has
a tapping capacity ranging from 3/16 to 1 14 inch.

WOOD & SPENCER STANDARD DRILLING
AND REAMING JIG

A standard drilling and reaming jig, designed for handling

a wide range of work, has been placed on the market by the

Wood & Spencer Co., of Cleveland, 0. This jig is so designed

Fig. 1. Standard Drilling and Reaming Jig designed for Handling
a Wide Range of Work

that it may be quickly operated for clamping or releasing the

part being machined. It is equipped with a lower sliding

member that serves to clamp the work by holding it against

the top part of the jig. This sliding member is actuated by a

hand lever that is connected to a shaft on which is mounted
a double-threaded worm, as shown in the sectional view. Fig.
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2. The worm engages teeth cut in the side of the sliding mem-
ber, and being double-threaded, gives a rapid adjustment.

The average piece to be drilled can be fastened or released

by a quarter-turn of the clamping lever. As this lever is free

to swivel on its shaft, it can readily be placed in the most

convenient position. For comparatively large jigs, a single-

threaded worm is used in order to obtain greater clamping

power. The liner bush-.ng A is shaped on its under side to suit

the work, but the bore of this bushing is kept standard, so as

Fig, 2, Sectional View ofWooA & Spencer Jig

to interchange with all the slip bushings that belong to any

given size of jig. These slip bushings, as shown more clearly

in Fig. ], are held in position by what is practically a bayonet

lock, there being a pin in the jig body having a projecting end

that engages a half-flange on the bushing. The sliding mem-

ber contains a regular bushing as shown, or it can be equipped

with work-holding blocks of special shape when necessary.

These jigs are made in eight sizes and lengths, and are fur-

nished with or without bushings.

STEPTOE CRANK-SHAPER WITH SPEED-
BOX AND MOTOR-DRIVE

The John Steptoe Sliaper Co., of Cincinnati, O., is now build

ing the crank-shaper illustrated in Fig. 1, which is equipped

with a self-contained motor-drive and a speed box for giving

the necessary speed variations. The motor used is a 3-horse-

Fig. 1. Tweuty-four-inch Motor-driven Back-geared Cranlc-shaper.
with Speed-box

power constant-speed type, having a speed of about 1200 revo-

lutions per minute. The drive from the motor to the speed

box is through a small pinion on the motor shaft, which

meshes with a large gear on the speed box shaft. Four

changes of speed are obtained in the speed box and this num-
ber Is doubled by the back-gears, giving eight changes in all.

The machine can be started or stopped by means of a clutch

which operates In the hub of the large gear. This clutch can

be operated with little effort on the part of the workman, as

one-pound pressure on the clutch lever gives 12S-pounds pres-

sure on the ring.

The gears and the clutch mechanism are fully enclosed b.v

guards as shown, thus avoiding the possibility of accidents.

All the bearings in the speed boxes are equipped with ring

oilers which keep the shafts constantly flooded with lubricant.

The proper distribution of the oil over the entire bearing is

insured by spiral oil channels in the shafts. The speed box

Is so designed that no clutches are used, and there are no

gears running idle on the shafts. The arrangement is such

that when one gear is shifted into position the other is shifted

out, so that the wear is reduced to a minimum and all unnec-

essary noise eliminated. All gears are keyed to their shafts

and they are only subjected to wear when in actual operation.

Where the driving shaft from the shaper enters the speed

box, a large bushing is provided which enters the column of

the shaper and also the speed box bearing. The advantage of

this construction is that any strain that might come from the

speed box is taken directly by the bushing and not by the driv

ing shaft. This bushing is provided with ring oilers, both in

the column of the shaper and in the speed box. The Inter-

mediate shaft In the shaper is also provided with ring oilers

which can be readily removed or replaced at any time should

this be necessary. The speed box Is supported by means of a

Pig. 2. Back-geared Crank-shaper with Speed-box and Clutch Pulley

heavy brace that projects from the base of the shaper. The
motor is set on a sub-base which is cast integral with the

base. This construction gives the motor a very solid founda-

tion and eliminates any vibration when the machine Is run-

ning, thereby preventing chatter marks on the work which :s

being planed.

ROCKFORD SPECIAL DRILLING, TAPPING
AND TURNING MACHINE

A special machine by means of which the pump stand cast-

ing of an ordinary agricultural force pump may be finished

at one setting of the work has recently been built by the

Rockford Drilling Machine Co., Rockford, 111. The casting

is illustrated In Fig. 2, which also indicates the operations

required. There are fourteen operations in all, including

drilling, boring, facing and tapping or threading. Formerly

tills work was done, principally, in the upright drill press.

The castings are now placed, as they come from the tumbling

mill, in this special machine which finishes them ready for

the paint shop and assembling floor. The time required for

the completion of the fourteen operations Indicated In Fig. 2,

is about five minutes per casting, whereas the time required

by the method of machining formerly employed varied from

40 to 50 minutes per casting.

This machine is driven by three belts operating on pulleys

A, B and C, from which the power is transmitted through

gearing and shafts to the various spindles. Each spindle is
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provideti with suitable clultlies so tliat it can be immediately

disengaged when the operation tor which it is intended, is

performed. Automatic knockouts are also provided for the

feeds w herever necessary.

The function of the various parts is as follows: The nuilii-

spindle head D is for drilling four holes in the base d. Fig. 2:

the square bar E. driven by the right main spindle, is for

tapping the internal hole e; the auxiliary head F. at the front,

Is for drilling and tapping the two holes in boss /; the left

spindle G is for boring, facing, and threading end g; the

angle and vertical spindles H are for drilling and tapping

holes li ; and the hole i in the casting is drilled and tapped

.by a spindle in the rear that is not shown in the illustration.

One of the interesting features of the machine is the 4-

spindle auxiliary-bead D located in front of the right main
spindle. The adjustment of the spindles on this head is con-

trolled by the small hand lever seen at the top. By moving

this handle forward or backward, the diameter of the circle

in which the holes are drilled, is increased or diminished, the

construction making it possible to secure an instantaneous

adjustment of the four spindles. This head is driven thro\igh

gearing from shaft / which, in turn, is rotated by a belt oper-

ating on pulley C. The feeding mechanism for head D. is lo-

cated at A" and derives its power through a chain drive and

gearing, as shown.

Shaft /. in addition to driving drilling head D. transmits

power to the angle and vertical spindles //. through bevel gear-

ment of this back spindle is controlled by shifter O which

connects with a friction clutch, and the spindle is adjusted

by a liandwheel. The angle and vertical spindles are also ad-

j\istable along their supporting base, the adjustment being

effected by means of the liandwheel and screw shown.

I ^ DRILL A TAP IK"'

DRILL ,^ TAP© I'i

1 L"—-a^'i

BORE 2K TAP

Miic/ungr!/. .V. V.

Fig. 2. Pump Casting upon which Fourteen Operations are performed
in Special Machine shown in Fig. 1

The pump casting is held, while being machined, in a fix-

ture of simple design, in which it may be quickly clamped or

released. As will be seen, the entire control of the machine is

from the front, and the various spindles have sufficient ad-

justment to permit the machining of the different sizes of

Fig. 1. Special Machine for Machining Force Pump Casting shown in Fig. 2

ing. The square tapping-bar E is driven by the right-hand

spindle, and it is reversed when withdrawing a tap, by en-

gaging a clutch, controlled by handle •/. with a reverse gear on
the right. The feeding mechanism for tapping-bar E is lo-

cated at L and is driven through gearing from the right spin-

dle. The drive for spindle head F. to which is attached a 2-

spindle auxiliary head for drilling and tapping the holes in

boss /. Fig. 2, is transmitted from the left-hand driving pulley

A through a train of gearing and shaft M which may be discon-

nected from the driving train by operating a clutch controlled

by lever X. This head is mounted on a dovetailed slide, and
it can be adjusted longitudinally when necessary. The left-

hand spindle for performing the tapping, boring, and facing

operations on end g of the casting is driven through gearing
by pulley A. This pulley also drives the back spindle, pre-

viously referred to, which is for machining hole i. The muvc-

castings required for the line of pumps made by the concern

for whom the machine was constructed.

HARRINGTON 16—32-INCH EXTENSION
LATHE

Edwin Harrington, Son & Co., Inc.. Philadelphia, Pa., have

brought out a new size and design of high-duty extension

lathe, which is shown in the accompanying halftone. All the

general features common to the extension lathes regularly

built by this company, have been retained, and, in addition,

provision has been made for the application of a taper attach-

ment, a quick-change gear-box, and a motor-drive, if such equip-

ment is not ordered originally.

The extension and main beds of this lathe are very wide,

securely braced and carefully fitted. The upper bed is ad-
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justed by a screw that is operated from the end of the lathe,

and it is supported, when extended, by two jack-screws, in

addition to the regular clamping bolts. The headstock is

equipped with triple gearing that gives ample power for turn-

ing work of large diameter. The spindle is of forged high-

carbon steel, and it has large bearings in phosphor-bronze

boxes. Feed and screw gears are provided for cutting all

regular threads, and when the machine is equipped with an

ordinary swing yoke, three changes of feed are obtained by

operating a sliding clutch-pin. When a quick-change gear-box

is attached, all threads and feeds are obtained by operating

tudinal and cross movements of the work table are provided,

which are conveniently controlled by the workmen.
By referring to the illustrations, it will be seen that the

work table or platen is mounted on a large base which is

made in two sections that are joined by angular ways.

Obviously, with this construction, any movement of the upper
section will result in a vertical adjustment of the table.

This movement is effected by an angular screw, the squared
end of which is seen projecting from the front. When the

table is positioned vertically in this manner, the two members
of its supporting base are rigidly locked by six bolts which

sixteen—Thirty-two-inch Extension Lathe, buUt by Edwin Harrin^on, Son & Co., Inc.

one lever and a clutch-pin. Gears for cutting metric threads

can be provided with either the swing yoke or gear box. All

regular threads from 2 to 28 per inch, including the 11^2 per

inch pipe thread, can be cut.

The carriage has long bearings on the bed, and the cross-

slide is provided with an extension for turning large diam-

eters, which is rigidly supported by a bracket,

as shown, having an adjustable shoe or guide

on the lower edge of the bed. An extension

toolpost is furnished, to replace the compound

rest for turning across the gap. The apron has

a geared friction feed operating the longitudi-

nal and cross feeds. The feed is reversed at

the apron and it has a positive interlocking de-

vice to prevent engaging the screw nut and

feed simultaneously.

When a motor drive is employed, the motor

is mounted on the headstock and engages gears

which replace the cone. The motor speed con-

trol is governed by a handwheel on the apron.

The taper attachment is connected to the back

of the carriage, and does not require special

lugs cast on the bed.

The principal dimensions of this lathe are as

follows: Swing over the top shears, 16 inches;

swing over the lower guides, 32 inches; swing

over the carriage, 11 inches; ratio of back gear-

ing, 6.25; ratio of triple gearing, 25.6; feeds in

turn per inch, 6.85 to 96; diameter of hole

through spindle, 1 9/16 inch; length of bed (not

extended), 8 feet 2 inches; distance between

centers, bed closed, 4 feet; distance between centers, bed ex-

tended, 7 feet 3 inches; size front spindle bearing, SVi by 5%
inches; size back bearing, 2% by 4^/4 inches; weight, 4000

pounds; additional weight per foot of extra length, 325 pounds.

pass through elongated slots. This simple arrangement gives

the necessary vertical adjustment to the platen and at the

same time furnishes an unyielding support. The spindle has

a powerful geared drive, and the feeding and driving gears

are all enclosed by the frame which affords protection to

the operator and makes the design exceptionally rigid. This

BURKE MACHINERY CO.'S FACING AND
BORING MILL

The Burke Machinery Co., Conneaut, Ohio, is now building

a machine of the type shown herewith, which is adapted to

both milling and boring operations. Provision is made for

mounting milling cutters on the horizontal spindle, which is

also fitted for driving boring-bars. Power feeds for Icngi-

Combined Boring and Facing Mill, built by the Burke Machinery Co.

machine has a capacity for driving inserted-tooth milling

cutters with a diameter of at least 14 inches.

The principal dimensions of the machine are as follows:

Minimum distance from center of spindle to table, 7 inches;

maximum distance from center of spindle to table. 11 inches;

working surface of table, IS by 54 inches; range of power feed

for longitudinal and cross movements, 24 inches; ratio of gear-

ing 12 to 1; width of driving belt, 3 inches; minimum and

maximum diameters of steps on cone, 8 and 13 inches, re-

spectively; taper in spindle, B. & S. No. 12; size of front spindle

bearing, 4i4 by 7% inches; si::e of rear bearing. Sy, by 5%
inches; over-all height, 4 feet 6 inches; weight 4500 pounds;

and floor space, 2 feet 6 inches by 6 feet S inches.
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AMERICAN HIGH-DUTY LATHES
The American Tool Works Co.. Cincinnati, Oliio, is now

building the design of high-duty lathe shown herewith. This

new design is constructed to withstand severe duty, and its

power, range, durability, rigidity, and convenience of oper-

ation, show clearly that careful attention has been given to

every important detail in the construction. This design is

built in 36- and 42-inch sizes, and it can be furnished with a

illustration shows, all levers and handwlioels for the control

are conveniently placed.

The Geared Head

The geared head is arranged to give sixteen spindle speeds,

all of which are obtained through slip gears and positive

clutches. The clutches are of the selective type and easily

engaged, and the teeth of the gears are machine-rounded so

that they slide easily into mesh. All gears are mounted on

Fig. 1. High-duty Lathe, built by the American Tool Works Co.

single-pulley belt drive and geared head, as shown in Fig. 1.

with a motor drive as In Fig. 2, or with a cone-pulley head as

indicated in Fig. 3. The makers recommend a motor drive, as

a lathe of this size requires easy access to crane service, and

is frequently operated overtime. As sixteen spindle speeds

the long bronze sleeves which are oiled from the outside of

the head by means of sight-feed oilers. Of the sixteen speeds

available, eight are obtained directly through the spindle gear,

and the remaining eight through the faceplate drive. By hav-

ing a large range of speeds through the faceplate drive, the

are regularly provided, a constant-speed motor may be ad- latter can be used for a great deal of heavy turning on work

y^t/-

Pig. 2. American High-duty Lathe wath Motor Drive

vantageously used. If. however, a variable-speed motor is pre-

ferred, a speed variation of only 35 per cent will be required.

In the design of the geared head, the number of running

parts has been reduced to a minimum, to overcome any unne-

cessary waste of power, and the drive for both the spindle and

feed mechanism is as direct as possible. The matter of lubri-

cation has also received careful attention; thus insuring the

delivery of a high percentage of pow-er to the tools. As the

of large diameter, thus relieving the spindle of excessive

strains. The head is so constructed that the power is trans-

mitted either by short shafts or sleeves, there being no long

shafts in torsion at any time. All gears in the driving

mechanism are of coarse pitch and wide face, and the pinions

are of steel cut from the bar. Another important point in the

construction of the head is the elimination of all loose

gears from the spindle. The only gear on the spindle is the
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driving gear, which is set close against the front bearing so

that the spindle is never under a severe torsional strain. The
spindle is made in the taper form, which construction is com-
mon to heavy wheel lathes. The bearings throughout the head
are all bored from the solid and are lined with phosphor-

bronze bushings, and the bearings throughout the machine
.are also of phosphor-bronze. All speed changes can be made
without stopping the initial drive, as the lathe may be started,

.stopped, or the speed reduced by means of a friction clutch

which engages or disengages the driving pulley or motor gear.

This clutch is operated by the lever seen to the right of the

Fig. 3. Detail View of American Lathe with Cone-pulley Drive

driving pulley in Fig. 1. The various speed changes are made

by operating the three handles or levers shown on the upper

part of the headstock, in conjunction with the handwheel lo-

•cated just back of the faceplate, which controls the triple gear

pinion. The positions of the levers for different spindle speeds

.are shown on an index plate, located just beneath the handles.

This plate, a reproduction of which is shown in Fig. 4, is

which may from time to time be desired. As the cone gears
are all of the Brown & Sharpe 20-degree, involute, pointed type,
the teeth are strong and the gears easily engaged while in mo-
tion. An important feature of this mechanism is that coarse
threads and feeds are all obtained through the cone, and no
member of the feed-box runs faster at any time than the initial

driving gear. The different threads and feeds for different

positions of the controlling levers, are plainly indicated on an
index plate which is reproduced in Fig. 5.

Motor Drive—Single-pulley Belt Drive—Cone-pulley Drive

When a motor drive is employed, a motor of the constant-

speed type for either direct or alternating current, is located

on the geared head as shown in Fig. :i, and connection is

made with the main driving shaft through spur gearing. The
motor is constantly under the control of the operator, the con-

trolling handle being conveniently located on the right end of

the carriage, as shown.

The single-pulley type of drive is provided when a powerful

belt drive is desired, and high efficiency is obtained by run-

ning the belt at the fastest speed consistent with good prac-

tice. The headstock is of the triple-geared type and is the

same in construction as the one used with a motor drive. The
pulley is bronze bushed and runs on a steel sleeve of large

diameter, thus relieving the driving shaft from all belt pull.

The pulley is self-oiling, the hub forming a retainer for the

oil which is fed to the shaft through I'olt wipers. A single-

pulley belt-driven machine can be easily changed for a motor

drive, at any time after installation, by simply removing the

pulley and placing a motor on the headstock and connecting it

to the driving shaft of the head through spur gearing.

With the cone-pulley drive, the headstock is equipped with

triple gears and has 12 spindle speeds. The detailed view, Fig.

o. shows the headstock end of a lathe arranged with this type

of drive.

The Bed and Tailstock

The bed is of deep section, exceptionally heavy, and well

braced by cross box-girths at short intervals throughout its

length. It is the company's patented drop V-pattern which
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Pig. 4. Index Plate sho\ping tlie Position of Control Levers and Spindle Speeds. Fig. 5. Index Plate for the Feed-change Mechanism

simply arranged, and gives the levolutions per minute for the

.spindle and faceplate drives for different positions of the con-

trolling levers.

Rapid Change-gear Mechanism

The rapid change-gear mechanism is embodied in a self-con-

tained unit mounted on the front of the bed. This mechanism

provides 32 fundamental changes for threading, ranging from

1 to 14 per inch. In addition to this, a compound quadrant

gear located on the end of the bed, furnishes 16 additional

changes, thus giving 4S threading and feed changes ranging

from ^2 to 28 threads (including 11 Vi pipe thread) and from

4 to 244 cuts per inch. The 32 changes in the box are all ob-

tained through the medium of a. cone and tumbler gear and

two sliding clutches of the selective type. Any one of these

changes may be instantly made while the machine is running.

The quadrant gear previously referred to, supplements the

regular feed mechanism and provides means for cutting

-threads of odd fractional or metric pitches or gives odd feeds

gives additional swing and permits deepening the carriage

bridge. The bed is further strengthened by a web cast through

the center, which carries a rack for engaging a pawl attached

to the tailstock.

The tailstock is of the quadruple clamping stud type with

studs running to the top of the barrel, and it is further secured

against movement by a paw-I which engages the rack pre-

viously referred to, cast in the center of the bed. This pawl

can be lifted out of engagement by a pull-rod at the end of the

tailstock. The tailstock barrel is of large diameter, and it has

an improved form of plug binder for clamping the spindle.

The spindle has an exceptionally long travel, is graduated in

inches, and is actuated by a dished handwheel which brings

the rim closer to the operator. This tailstock is adjusted along

the bed by a crank and gear, as the engraving shows.

Carriage—Apron—Compound Best

The carriage is heavy, particularly on the brid.ge, owing to

the drop V-tormation of the bed. Tliere is a continuous bear
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ing of olM:; inches on the V's and an additional bearing on the

top and inner surfaces of the front tailstock V, which resists

the forward thrust of the tool and gives a bearing directly

beneath it. The carriage is gibbed its full length at the back,

and a clamp is provided at each end in front, the one to the

right being for binding to the bed.

The apron is tongued, grooved and securely bolted to the

carriage. It has the double-wall construction, thus giving all

shafts a double bearing. Both longitudinal and cross feeds are

reversed by a lever on the front of the apron. All the gears

and pinions of the apron are of steel, cut from the solid with

special cutters, and (onvenient means for thorough lubrication

from the front are provided. The rack pinion can be with-

drawn from the feed-rack when the lathe is being used for

screw cutting, and it is impossible to engage, simultaneously,

the screw-cutting and feeding mechanisms.

The top slide of the compound rest has a 14-inch power,

angular feed, and a micrometer adjustment. It is equipped

with a 4-stud tool-holder and two hardened steel clamps, the

studs being so placed that the tool may be set outside of them

BARDONS & OLIVER MOTOR-DRIVEN
GEARED-HEAD TURRET LATHE

Bardons & Oliver, of Cleveland. Ohio, are now manufactur-

ing the motor-driven geared-head turret lathe, shown in Figs.

1 and 2. This machine, as the illustrations indicate, is con-

structed throughout along modern lines. It is equipped with

an automatic chuck, wire feed, power feed to the turret and
cross slide, and an automatic throwout for the cross and longi-

tudinal feeding movements. The convenience of control has

received special attention, and all revolving parts are care-

fully guarded.

A motor with a speed variation of three lo one is used, this

range covering the intermediate steps between the two me-

chanically-obtained spindle speeds. The ratio of these two
mechanically-obtained speeds is about three and a half to one,.

which the builders have found to be what is generally re-

quired for the quick or instantaneous changes on these ma-
chines. This gives a total speed range of about ten to one.

The reverse or backward speed is also obtained mechanically-

Fig, 1. Bardons & Oliver No 8 Motor-driven Geared-head Lathe

in either a crosswise or lengthwise position. The swivel is

graduated up to 90 degrees on each side of the zero mark.

Miscellaneous Features

The spindle of these lathes is made of high-carbon hammered
steel and it runs in bearings of the best quality phosphor-

bronze, that are equipped with sight-feed oilers. The lathe

screw Is exceptionally large in diameter, and it has one thread

per inch, which permits the half nuts to be engaged at any

point, when threading, without the use of the thread dial,

except when cutting fractional threads. This screw is made
from high-carbon round stock, and it is chased from a Brown
& Sharpe master-screw and carefully tested by a special appar-

atus. The triple gears of the head are of the slip-gear type.

The internal gear is planed integral with the faceplate, and

the pinion is also integral with the steel shaft.

The principal dimensions of the 36- and 42-inch sizes are

as follows: Standard length of bed, 12 feet; actual swing
over the bed, oTvi inches and 44 inches; swing over the car-

riage, 23% inches and 30% Inches; maximum distance be-

tween the centers with the tailstock flush, 4 feet for geared-

head construction, and 5 feet with cone-pulley head; diameter

of the hole through spindle, 2% inches; taper of centers, Morse
No. 6; size of tool ordinarily used. 1 inch by 2 inches. The
beds can be furnished in any length from 12 feet up, advanc-

ing by 1-foot lengths. The regular equipment includes com-

pound-, steady- and full-swing rests, countershaft for belt drive,

and the necessary wrenches. An improved taper attachment.

or a turret on either the carriage or shear, can be supplied

extra, if desired.

by means of friction clutches on the spindle. A detailed view

of the geared head with the hinged cover thrown back is shown

in Fig. 3. The mechanical changes are obtained by operating

the vertical levers shown, which are conveniently located for

the operator.

On the machine illustrated, a Reliance, adjustable-speed

motor is used, and the small turnstile to the right of the ver-

tical levers, controls the speed changes of the motor. This

machine is built in all sizes common to the belt-driven type

made by this company, with the exception of two small sizes,

designated as Xos. and 1. In the Xo. 8 size, illustrated here-

with, the spindle speeds may be varied from about 30 to 300

revolutions per minute. The motor, which is a 4 horsepower

variable-speed type on the Xo. S size, is mounted on an exten-

sion of the column and does not require a separate foundation.

The machine is furnished complete with all electrical equip-

ment, and the motor is wound to suit the customer's voltage.

If desired, however, the motor can be furnished by the cus-

tomer, but in this event it must be shipped to the company

in order that the machine may be tested complete.

A noteworthy feature in the design of the geared head of

this machine, is the method of reversing the spindle. The-

reverse gear, which is engaged by a friction clutch operated

by one of the vertical levers shown, is mounted on the spindle.

With this construction, the spindle, which is the slowest run-

ning member in the driving train, is the only part reversed,

all the other parts continuing to run in the same direction for

forward or reverse movements of the spindle. The advantage

of this feature, particularly for high-speed work, is obvious.

The oil pump used for supplying the lubricant to the cutting"
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edge of the tools, is of the rotary type. It is located in the

head and is driven direct from one of the shafts. The system

of lubrication for the headstock gears and clutches is illus-

trated in Fig. 4, which shows a sectional view of the main

pinion shaft. This shaft, and also the second shaft, is drilled

longitudinally and radially tor oil channels, as shown, and the

lubricant is supplied through oil cups located in the bearings,

.as shown to the left at F. Felt wicks are provided to retain

the oil and feed it to the bearings. These wicks are located

at A. B, C, D and E, and the radial oil holes leading to them

are clearly indicated.

As before stated, all gears and moving parts are carefully

guarded. The guard for the rear end of the spindle is pro-

vided with a hinged cap which can be lifted for adjusting the

<;huck.

The automatic chuck on this machine has a maximum capa-

city for 21/4-inch round, 1%-inch square, and 2-inch hexagonal

Fig. 2. Rear View of Bardona & Oliver Machine, showing Motor Drive

stock. The hole through the spindle is 2% inches in diameter,

and the hole in the chuck plunger is 2% Inches in diameter.

A maximum length of 11 inches can be turned, and the great-

est distance from the end of the spindle to the face of the tur-

ret is 23 lo inches, the saddle being even with the end of the

hed. The swing over the bed is 19 1?. inches, and over the

cut-off slide, 8% inches. The hexagon turret measures 10^4

inches across the flats, and it has an independent stop for

each of the six positions. Each face is provided with a hole 2

Fig. 3. Geared Head with Hinged Cover Thrown Back

-inchinches in diameter, and. in addition, there are eight

tapped holes for bolting tools to the turret faces.

The machine illustrated is equipped with a No. 8 standard

master collet and false jaws for one size of round stocK. Extra

false jaws for rounds, squares, and hexagons can also be

supplied. Other extra equipment that can be furnished is as

follows: A hollow turret stud which allows stock to pass

through the turret: extra capacity automatic chuck; and a

standard set of tools for general work. This standard tool

equipment contains one plain stop gage; one chamfering tool;

one single cutter box-tool with roller back-rests; one multiple

cutter box-tool with two adjustable tool-holders; two roller

back-rests; two sockets for taper shank drills: one plain

Fig. 4. Sectional View of Shaft in Geared Head, showing
Lubricating System

drill-holder with collet; one cutting-off tool-holder and blade;

and one 114-inch self-opening die-head with six sets of chasers

for threads ranging from % inch to lU inch in diameter.

UNDERWOOD POWER BENDER AND
STRAIGHTENER

A machine of new design for bending pipe, structural iron,

round or flat bars of various kinds and sizes, has been de-

veloped by H. B. Underwood & Co., 1024 Hamilton St., Phil-

adelphia, Pa. This machine is also capable of straightening

material in a quick and efficient manner. In its operation.

Underwood Belt-driven Bending and Straightening Machine

a multiplicity of dies or formers is not required, it being

necessary to have only a set for the different diameters. These

formers may be placed in different locations to permit bending

a large variety of shapes and to different radii.

A belt drive is employed, and the ram is actuated by an

eccentric shaft of small throw, which moves with a fixed

stroke. The shaft is powerfully back-geared, thus giving the

ram tremendous power. Sliding in this reciprocating ram

is another which carries the former to be used and this is

moved in or out by operating the handwheel shown. In this

way, a very delicate adjustment is obtained which enables

the work to be formed with considerable accuracy. Any
number of pieces can be bent to practically the same shape.

by noting the last position of the handwheel. The effect of

bending in this manner, that is, by having the former follow

up the work and exert a comparatively slight pressure at each

stroke, is much better for the material than a sudden bend

or shaping of the piece in one movement.

The formers or resistance studs on each side of the bed,

slide in a T-slot as shown, and there are also transverse T-slota

for formers, which make possible many different arrange-
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ments. With this machine pieces of pipe, bars, etc., that have

been bent into various shapes, can be quickly and easily

straightened. Little skill is required in the operation of this

tool, as the workman simply moves the pipe along and turns

the handwheel to snit requirements

DANVILLE COMBINED PRESS, SHEAR
AND PUNCH

The Danville Foundry & Machine Co.. Danville, Pa., is now-

manufacturing the combination trimming press, slitting shear,

and punch, a front view of which is shown herewith. This

press can be furnished for either a belt or motor-drive. The
particular machine illustrated is motor-driven, the motor be-

ing mounted on a bracket attached to the rear of the frame.

The stroke of the press is 31^4 inches, and the knives, which
have four cutting edges, are 10 inches long. The main hous-

ing is open in the back so that long narrow bars can be

sheared. The opening between the housings is 12 inches, and
the depth of the throat is 8 inches from the shear cutting edge.

The driving gears are all cut to insure quiet operation. The

Combination Trimming Press, Shear and Punch

main crosshead is adjusted to suit different classes of work

by means of a right- and left-hand screw. There is also pro-

vision made for taking up wear on the crosshead by means
of adjustable V-sbaped guides. When the knife-holders are

removed, a punch-bolder can be inserted for punching opera-

tions.

This press requires a floor space of 4 feet by 3 feet 6 inches.

It has been designed especially for drop-forge works, or other

metal-working establishments requiring shearing, punching,

or pressing machinery.

GORTON SPECIAL ENGRAVING MACHINE
The engraving machine shown in Fig. 2 is a special design

built by the Geo. Gorton Machine Co., Racine, Wis., for en-

graving names in automobile tire molds. The head of this

machine is similar to the type used on the regular line of

engraving machines manufactured by this company, but the

frame and work table are of special construction. The mold-

ring in which the firm name, trade name, and size of tire is

engraved is shown in Fig. 1. This ring, which is of cast iron,

is mounted on the large circular work-table, and the revolving

graver or cutting tool, guided by a copy or master-pattern,

cuts out the letters as shown on the finished ring illustrated.

The copy is clamped in a holder at the rear of the head and

the outline of its enlarged letters is followed by a small pin

in the arm of the pantograph reproducing mechanism, which
is worked by the hand of the operator. As the letters of the

copy are traced in this manner, they are reproduced in the

work on a smaller scale by the graver, the ratio of the repro-

duction being controlled by the setting of the pantograph
arms. As the engraved surface of the mold ring is concave

10 conform to the shape of the tire, it is necessary to give the

Fig. 1. Tire-mold engraved on Machine illustrated in Fig, 2

cutter a vertical movement in addition to its regular move-

ment, so that all parts of a letter will be cut to the same depth.

To accomplish this, the spindle is held in contact (by a

spring) with a small templet mounted above it, as shown in

the illustration. This templet has the same radius as the

curved part of the mold, and it guides the spindle up and

down as the cutter is moved across the convex surface. The

Fig. 2. Engraving Machine specially designed for Engraving
Automobile Tire Mold Rings

work in this particular case is an example of intaglio or sunk

engraving, the letters on the tire being, of course, raised.

These machines are, however, adapted to engraving letters in

relief if desired.
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LANDIS SOLID ADJUSTABLE DIE-HEAD
A solid adjustable die-head has been brought out by the

Landis ilachiue Co., "Waynesboro, Fa., that is designed to

take the place of the solid dies now used on screw machines

and other types of machines in which the work is backed out

of the die after the thread is cut.

This die-head, the 1-inch standard size of which is illus-

trated herewith, has a capacity for threads varying from M
inch to 1 inch in diameter, so that it is adapted to a wide

range of work. The chasers are adjusted to and from the

center on radial lines, for different sizes, and they are held

rigidly in their seats. These chasers, one of which is illus-

trated in Fig. 1, can be ground to suit the material being oper-

ated upon. Any amount of rake

can be given that is necessary,

thereby insuring the best possible

cutting conditions and securing

ideal results.

The chasers are made from high-

speed steel, and they can be

ground and re-ground many times,

thus giving a long life. Adjust-

ments for wear are readily made,

in addition to the adjustment for

different diameters. If desired,

the chasers can readily be set above or below their rated

diameter; that is, any diameter within the range of the head

can be cut with one set of chasers so long as the pitch is the

same. For instance, the %-inch chasers (having 13 threads

per inch) can be set to cut 1 inch in diameter, and they can

also be set for a ',4-inch thread. The angle of the thread, how-

ever, while not ideal, will be all that is required on ordinary

screw machine work. In special cases where great accuracy

is required. It would be advisable to use special holders.

These heads can be supplied in standard sizes with shanks

suitable for holders in ordinary screw machines. The %-
inch head is 2"'4 inches in diameter, and is capable of cutting

a thread li4 inch in length. The 1-inch head is 4% inches

in diameter, and it will cut threads 2\i, inches long. Other

sizes with special shanks can be made to order.

The special advantages claimed for this type of head are

Fig. 1. Type of Chaser usee
Solid Adjustable Die-head

Fig. 2. Landis Solid At^ustable Die-head for Automatic
Scre\^' Machines, etc.

that it will permit comparatively high cutting speeds; it has

a long life; a wide range; independent adjustment for any
one chaser of a set; and when the chasers are ground, the

die is as good as new. Any chaser of a set can be replaced

without replacing the complete set.

WILEY & RUSSELL THREADING, TAPPING
AND CUTTING-OFF MACHINE

In the department of New Machinery and Tools for June,

1910, we illustrated and described a combined bolt-cutter, nut-

tapper, pipe-threader and cutting-off machine built by the

Wiley & Russell Mfg. Co.. Greenfield. Mass. This type of

machine has recently been equipped with a self-contained

motor drive, as shown in the accompanying halftone.

The shelf for the motor is attached to a bracket that is

fitted and bolted to the bed. This shelf is hinged at the back
and it has finished projecting lugs which rest on a cam-shaft

operated by lever .1. By this means, sufficient tension can
be kept on the belt at all times, and the belt can also be

quickly slackened when it is desired to shift it from one step

to another on the cone pulley. After the belt is tightened, the

cam-shaft is locked with a binder. The lever B controls a

clutch engaging the large spur gear shown, so that the bolt-

cutter can be stopped independently of the motor. The motor
is of constant-speed type and it is fitted with a rawhide driving

pinion. A motor of two-horsepower capacity is required. It

rr

Wiley and Russell Combined Bolt-cutter. Nut-tapper. Pipe-threader and
Cultlng-off Machine with Motor Drive

can be furnished for direct or alternating current, and it may
be reversing or non-reversing as desired. The starting rheo-

stat is mounted in a convenient location on the side of the

motor-supporting bracket, as shown.

The dies used on this machine are the company's standard

quick-change opening dies. The dies proper are held in two

die-heads, which are revolved to bring any size die within their

capacity in the working position.

This machine is strongly constructed throughout, and it is

guaranteed to cut bolts and pipes up to 2 inches in diameter.

Its weight, complete with the motor drive, is 2300 pounds.

BAIRD DOUBLE HORIZONTAL TILTING
TUMBLER

In the department of Xew Machinery and Tods for July,

1909, we illustrated a double horizontal tilting tumbler, built

by the Baird Machine Co., Oakville, Conn. This machine i.::s

been redesigned, as shown in the accompanying view. The

barrels are driven by friction clutches, which allows them to

be started easily and without shock when heavily loaded.

The wood-lined cast-iron covers formerly used, have been
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replaced with brass covers, as the former hecame leaky if not

properly cared for, allowing the water and small bnniishinK

balls to trickle out. The brass cover requires no liuing and
remains tight, a rubber gasket being used, of course, around
the joint. Cast brass is used for the covers, as German silver,

brass and plated articles should not be rolled against an iron

surface. When this type of tumbler is in operation, the bar-

rels are in a horizontal pcsition, but they may be easily tilted

if^g^

Baird Steel Ball Burnishing and Buffing Barrel

for emptying or filling, as they are supported on trunnions

mounted in heavy yokes that are attached to the driving

shafts. The locking device which holds the barrels in a hori-

zontal position, is simple and convenient to operate. Both

barrels are driven through bevel gears and friction clutches.

As either barrel may be operated independently, one can be

at work while the other is being emptied or filled. All bear-

ings are bronze-bushed, and the main shaft bearings are ring

oiled. The barrels are polygonal in shape and are lined with

maple. The length of each barrel is 24

inches and the inside diameter, lOi/o

inches. It has been the company's ex-

perience that a small diameter lessens

the danger of bending, denting or other-

wise injuring small or delicate parts,

without retarding the speed or quality

of finish.

intended, required three different locations for each of the

adjustable in-esses, the center-to-ccntcr distances between the

central and outer presses varying from 22 to 43 inches. These
locations are positively and accurately obtained by taper keys
which fit corresponding keyways cut in the bed and base, as

shown. These keys are fitted with set-screws in the outer

ends, for drawing them when an adjustment is desired. In

addition to the keys, the movable presses arc also provided

with powerful clamping screws at tlic back, so that iliey can

be located in any desired position.

The presses can be run either singly or simultaneously.

When they are all in operation at the same time, the clutch

mechanism is controlled by a single treadle which connects

the three individual treadles together. When each press is

operated independently, the hand levers seen just beneath the

flywheels are used tor tripping the clutch.

The overall height of this machine is G feet S inches, and
the overall length of the bed is 7 feet 6 inches. The bed is 6

inches thick, and it contains a slot beneath each press to al-

low pieces to drop through into boxes or carriers. The
height of the table of each press from the floor is 40 inches.

The flywheels have a diameter of 23 inches, a face width of

Z\i inches, and the wheel rims weigh 200 pounds. The ma-

chine runs at a speed of 100 revolutions per minute. The
stroke of each press is 1% inch; width between the gibs, 4'/^

inches; width of opening in the back of the frame, 7 inches;

and adjustment 1% inch. The end machines can be adjusted

while the balance wheels are running, there being a special

countershaft which carries wide-faced driving pulleys for the

end presses, to permit the necessary adjustment.

This equipment is particularly adapted for the piercing of

angle-irons, long flat plates, and other work of a similar

nature.

COMBINATION TOOL-ROOM GAS FURNACE
The Rockwell Furnace Co.. 26 Cortlandt St., New York, has

recently placed on the market a new combination tool-room

furnace to use gas fuel only, which is illustrated herewith.

STANDARD SPECIAL MUL-
TIPLE PRESS

An interesting multiple press equip-

ment has recently been brought out by

the Standard Machinery Co., 7 Beverly

St., Providence, R. I., which consists of

three presses mounted on the same bed, «
as shown by the accompanying halftone.

This machine is designed for piercing

pieces of unusual length, that cannot be

handled in a gang piercing press, there

being one stationary and two movable

presses for performing separate opera-

tions.

The three presses are of the open-side

type, and the frames are a modification

of those used on the maker's No. 7-S

press. The center press is stationary, being rigidly attached

to the center of the bed, and the two end presses are adjusta-

ble. The bases of the adjustable presses are fitted to dove-

tailed ways, as shown, and adjustments are effected by a

square-threaded screw that extends through the center of the

bed and is actuated by the crank seen to the left. This screw

passes through bronze nuts that are attached to the bases

of the movable presses.

The work for which the particular machine illustrated was

Special Press for Piercing Long Work

This furnace was designed for tool departments in which

a variety of small tools made from both high-speed and carbon

steels have to be heat treated and where accurate temperatures

are required. It is claimed that a working temperature is

possible within eight minutes of lighting the cold furnace. In

size the furnace is very small, as shown by Figs. 1 an;' 2, the

floor siace occupied being only 16 inches square.

For end-heating carbon steel tools such as reamers, taps,

and tools of this type under I14 inch diameter, the furnace is
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used as in Fig. 1, tlie worli being introduced into tlie entrance

ce, which is li/i inch in diameter. Fig. 2 shows this furnace

arranged as an oven furnace for heating carbon steel tools,

such as dies, cutters, etc. The heating chamber gg is used,

this chamber being 7 inches long. 4 inches wide by 3 inches

high. When desired to use it as a muffle furnace, the bottom

tile H shown in Fig. 1 on

the ledge, may be removed

and the muffle / shown on

the ledge in Fig. 2 may be

inserted. This has an in-

side height of 2% inches.

As a cylindrical furnace

for hardening high-speed

steel tools, the muffle and

bottom tiles are removed

and tools up to S inches

long by 1% inch in diam-

eter may be suspended in

tlie heating chamber

through the opening ii. By
the removal of the annular

tile surrounding this hole,

tools up to 3 inches in diam-

eter may be inserted.

For lead hardening, the

Iron pot / shown on the

ledge in Pigs. 1 and 2 is

placed in the entrance ii.

The heat is evenl.v distri-

buted over the body of the

pot, and the lead bath can

be kept at the desired tem-

perature for an indefinite period without danger of over-

heating. A similar method is followed for oil and sand

tempering, these mediums lieing placed in tlie iron pot re-

ferred to.

The pipe arrangement for the gas fuel and air is shown to

the rear, and the supply is controlled by two valves A and B.

SPECIAL HORIZONTAL AND VERTICAL
DRILLING MACHINE

A special combined horizontal and vertical drilling machine
has just been built by W. F. & John Barnes Co., 231 Ruby St.,

Rockford, 111., which is unique in its construction. This special

Fig. Rockwell Tool-room Gas Furnace End-heating
Carbon Steel Tools

Fig. 2. Rockwell Tool-room Qaa Furoace as an Oven
Furnace with Muffler Removed

ir.achine. which is shown in the accompanying view, is com-

posed of the main parts of the regular No. 3 horizontal radial

drill, together with one of the company's sliding head gang

drill heads. The machine was designed for a special job which

((uisisted of a casting in which it was desired to bore one or

more holes in each end. in addition to a hole on top. With

Horizontal and Vertical Drilling Machine built by W. F. & John Barnes Co.

The furnace is very substantially constructed, being made of

cast iron throughout, and is lined with the best quality of fire

brick. The gas consumption per hour varies from SO to 130

cubic feet. As the makers emphasize, it is a very convenient

furnace, combining all the features of eight complete furnaces

in one.

this design, it is unnecessary to change the position of the

work after it has once been set in order to drill any of the

holes with the three drill heads, within the limit of the ma-

chine.

As just mentioned, the end heads are the same as those

used on the No. 3 horizontal radial drill which was described
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in detail in tlie December. 1908, issue of JlAriiiNicRY. As will

be recalled from the previous description ol' the end head,

the spindle is capable of all the movements and adjustments

of a regular radial drill, only it is in a horizontal instead of

a vertical position. The cnl.v adjustment which is not pro-

vided is that corresponding to the raising and lowering of

the radial arm.

In the machine here illustrated, the spimlle travel of the

horizontal head is IS inches, which is sufficient for the special

parts to be drilled. A swing adjustment of the head is pro-

vided through the handwheel shown, which connects through

a worm and worm-gear with a pinion meshing with a segment-

gear attached to the frame. The spindles have No. 4 Morse
taper holes and they are provided with positive geared feeds.

The vertical head is the same as that used on the regular

sliding head gang drills of the same size, and is attached

to a sliding rail at the back of the machine, being therefore

adjustable horizontally. The vertical head can thus be set

at any position between the horizontal heads.

The platen of the machine is 24 inches wide by 65 inches

long, corresponding to the previously mentioned No. 3 hori-

zontal radial drill. All cone-pulleys on both the horizontal

drill heads and the vertical drill head have three steps for

a 4-inch wide belt, and all cones are back-geared. The hori-

zontal spindles, as well as the vertical spindles, are equipped

with an automatic stop.

The machine weighs complete about 7000 pounds, and oc-

cupies a floor space about 16 feet long by 7 feet wide.

MORSE NO. 2 UNIVERSAL GRINDING
MACHINE

The Morse Twist Drill & :Machine Co., New Bedford, JIass.,

in designing the universal grinder illustrated in Figs. 1 and

2, aimed to produce a machine that is durable, convenient to

the operator, and capable of accurate results. The general

construction is not radically different from other well-known

makes, but a number of changes that have been found de-

sirable are incorporated in the design.

The table has an automatic reciprocating movement, and
the point of reversal is controlled by dogs in the usual man-
ner. The table can be stopped at any point by a lever at the

front of the machine, thus leaving it free to be traversed by
a handwheel. The rate of the table traverse can be quickly

changed, for roughing or finishing, by means of a feed-box

Fig. 1 Twelve- by Thirty-inch Universal Grinder built by the Morse Twist
DrUl & Machine Co.

attached to the rear, as shown in Fig. 2. These changes are
effected by the operation of a lever. The table has a swivel-

ing platen which turns on a hardened and ground central
stud. This platen is clamped at both ends, and the swiveling
movement permits the grinding of tapers as great as 1%
inch per foot. A scale indicates the taper, and the adjustment
is made by a screw at one end.

The wheel-slide has a swiveling base graduated in degrees

and it is adjusted l)y a handwheel having a dial graduated to

indicate thousandths of an inch on the diameter of the work.
The automatic cross-feed will size work to within 0.00025
inch. The wheel and slide are held back by means of a
weight which prevents any lost motion and insures an even
and equal feeding movement. The way in which this weight
is attached to the wheel-slide is indicated in the sectional
view, Fig. 3. A bracket carrying a grooved roller is bolted

Fig. 2. Rear View of Morse Grinder

to the saddle, and passing over this roller is a cable ir. one
end of which is fastened to the wheel-slide while the other is

attached to a weight. As the engraving shows, this cable
passes through the center of the vertical feed-shaft, and does
not interfere with the swiveling movement of the slide.

The wheel spindle is hardened, ground and lapped and runs
in phosphor-bronze boxes which may be adjusted if necessary.

,w

ilachuierij.S- Y.

Fig. 3. Section of 'Wheel-slide

It will take wheels 12 inches in diameter and from % to %
inch thick, and 7 inches In diameter with a thickness of %.
inch. The headstock and footstock are clamped to the table

ways by levers, and the base of the former is graduated in

degrees. The headstcck spindle is threaded and it has a No.
3 llcrse taper hole. Provision is made for locking the spindle
when grinding on dead centers. Provision has been made for

wet grinding, there being a pump of ample capacity and the

necessary piping. The water tank is suspended on trunnions,

as shown in Fig. 2, so that it may be easily cleaned. There-

are two shifter levers connecting with the overhead works,
one of which controls the drive for the wheel and feed and
the other the work and pump. The countershaft has 12-inch

tight-and-Ioose pulleys for a 3-inch belt, and it should run at

300 revolutions per minute. The work speeds may be varied
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from 50 to 4S0 inches, and the -nheel speeds range from 1025

to 3333 revolutions per minute. Both the worli speeds and

wheel speeds have six changes, and there are ten changes to

the traverse of the platen, varying from 12 to 100 inches per

minute. The net weight of the machine is 3750 pounds.

The equipment includes a No. 4 internal grinding fi.xture;

8-inch four-jawed chuck; large faceplate; 2 universal back-

rests; center-rest; set of dogs; one emery wheel 12 inches in

•diameter, %-inch face; one emery wheel 7 inches in diameter,

^i(-inch face; overhead works: wrenches, etc.

ALMOND TOOL-HOLDER
The tool-holder shown in Fig. 1 is the product of the T. R.

Almond Mfg. Co., Ashburnliam, Mass. This holder is of a

simple, practical design, and it is adapted to a wide range of

work, as each of the various types of cutters which it holds

can be placed in five different positions. The cutter is held

by a bolt and clamp which have beveled or dovetailed grip-

ping faces, so that when the bolt is tightened, the cutter

Pig. 1. Almond Tool-holder and Parts

(which is also beveled), is drawn against one of the five faces

of the octagonal-ended shank. With this construction, the

cutter is gripped positively and it is further held in position

by the octagon faces of the bolt which come against a shoulder

on the shank. Any style or shape of cutter may be held, and,

if necessary, special cutters may be quickly filed to fit the

clamping members.

Thirteen cutters of various kinds are furnished with each

complete set. These include right- and left-hand and round-

Fig. 2. Side-tool. Threadine Tool, and Method of Holding
Boring Tool

nose turning cutters; right- and left-hand side-tools; wide

and narrow cuttiug-off tools; threading tools for roughing and

finishing; a spotting or centering tool; heavy and light boring

tools; and an inside threading tool. All of these tools are

made from merchant bar stock. The square turning cutters

are held in split bushings and are clamped their entire length

on four sides, when in the working position. The tools for

spotting, boring, and threading are held in split bushings and

they may be adjusted for length, as required. The holder
with a boring tool in place, is shown in Fig. 2. The tool

shank passes through a split bushing which is firmly gripped
by the beveled faces of the bolt and clamp. This illustration

also shows a side-tool in a right-hand offset position, and a
threading tool in a left-hand side position.

For high-speed rough turning, the makers' recommend high-

speed steel cutters made similar to the siie tools, but having

il'lil'1'liliiilillHlllilllilll'll llffi
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Fig 3 AlmoDd Tool-holder aa applied to Planer W^ork

cutting points ground curved and with top rake. This design

of cutter gives "4 inch of metal to back up the cutting point

and take away excessive heat.

Figs. 3 and 4 show two of the many classes of work for

which this holder is adapted. Fig. 3 is a planer job requiring

a cut across the top and finished slots at the sides. The slots

Pig. 4. Planing Operation in the Shaper

after being roughed out with a cutting-off tool, are finished

by a side tool, as the dotted lines indicate. Fig. 4 is a shaper

job, and tlie illustration is self-explanatory.

GARVIN NO. 9 INDEX MILLING MACHINE
The Garvin Machine Co., Spring & Varick Sts., New York

City, is putting on the market the index milling machine

shown in Fig. 1. This machine is particularly adapted for

cutting spur gears or sprockets, notching operations, groov-

ing shafts, gashing bevel gears and pinions preparatory to

planing, etc., and it will cut steel at the rate of 9 inches

per minute with the cutter running at 100 revolutions per

minute. The operation of the machine is completely auto-

matic, and it is capab'e of multiple working, which, with

the capacity and power available, insures efficient results.

The safety index device on the machine is a special feature

which disengages the feed automatically, if the completion

and locking of the indexing is prevented by accident. The

indexing is positive, but there is the further assurance that

if anything should happen, work cannot be spoiled. The

return of the table and the indexing take place at a constant

rate. The table is wide and it has integral with it a large
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chip basin that gives ample room for large multiple centers.

Different index centers and fixtures can be mounted inter-

changeably on the table, having from two to eight spindles,

all of which index automatically and slmultaneoasly. To
compensate for variations in the diameters of gear-cutters

and form cutters, multiple centers can be furnished with
spindles having individual micrometer adjustments, thus en-

abling very accurate work to b3 done on multiple centers.

An example of one of these multiple centers is shown in

Fig. 2. This is a three-spindle fixture, one spindle having a

fixed center while the other two may be adjusted to com-

pensate for variations in the size of cutters. This adjustment

is made through a micrometer screw and w-edge, and there

is provision for locking the adjustable parts. Small bevel

gears can be cut side by side, in similar centers of a tilting

type, and large bevel gears can be cut tandem on a special

fixture such as the one illustrated in Fig. 3. The bevel gears
shown in this Illustration are 11 inches in diameter; have
a face width of li.j inch; 43 teeth of four pitch; and are

Fig. 1. No. 9 Automatic Index Mining Machine built by tlie

Garvin Machine Co.

made of 3% per cent nickel steel. Both of these gears can

he cut in thirty minutes or at the rate of fifteen minutes

each.

The table is fed by means of a large screw running in

a trough of oil in which the nut also travels. The feeding

and indexing mechanisms are combined in one large box

located in front of the machine. The gears run in oil, and

the box can be inspected by swinging down the front cover

shown; by removing four bolts the box can he taken out.

Changes for feed are made by change gears located inside

the front cover, and the change gears for indexing are mounted
on the right-hand side of the bed.

The spindle runs in solid bronze boxes of the standard type

used on Garvin milling machines. It has a No. 11 B. & S.,

taper hole and a driving slot for the arbor. The spindle is

driven by a gear 20 Inches in diameter. The spindle block

has a micrometer vertical adjustment and it is clamped in

"V" grooves by four bolts which bind the headstock and
spindle block rigidly together. A large arm carries an inter-

mediate yoke for the arbor, and the outer end of the arm.

as well as the outboard bearing of the arbor, is supported
by a framed base bolted to the bed. The driving pulley shaft
is fitted with ring oilers. An oil reservoir is formed in the
base, and the oil, after being used, passes through an over-
flow nozzle and an intermediate strainer trough, into the
reservoir. A pump and piping are included in the equipment.

Fig, 2. Index Milling Machine equipped with s-splndle Centers

The general dimensions of this machine are as follows:

Working surface of the table, 12 by 42 inches; length of teed,

14 inches; greatest distance from center of spindle to top of

table, 15% inches; minimum distance from center of spindle

to top of table, 6% inches; distance between the head and
braces, 24 inches; swing under the arm for cutters, 5% Inches;

dimensions of front spindle bearing, 3 by 4% inches; floor

space, 64 by 54 inches; domestic shipping weight, 4550 pounds;
export shipping weight, 5200 pounds.

DRAFTSMAN'S SEGREGATED SCALE
Every draftsman has experienced the difficulty of setting

dividers to dimensions containing small fractional parts of an
inch, as the required division on a finely-divided scale cannot
be located so quickly or easily as the principal or larger frac-

^^^ =Wt^i^M ^
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i/.fVaLsJ
Fig. 3. Special Tandem Fixture for Cutting Bevel Gears in

Automatic Index Milling Machine

tions. For example, it is much easier to set a pair of aividers

to 1,2 or % inch, than to some fraction containing a smaller

subdivision of the scale, such as sixty-fourths or hundredths.

The draftsman's scale illustrated herewith, which is known
as the "segregated" scale, is so designed that any subdivision

within its capacity can be quickly located. As the illustration
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shows, this scale is simply a table or chart having a horizontal

base-line and a series of short dashes, beginning at zero and

advancing hy the unit of division, up to the capacity of the

scale which, in the present instance, is 2 inches. As each

dimension is separated from the others, it follows that it is

just as easy to set an instrument to 53/64 as it is to % or %
inch. This scale is accurately graduated, and it is printed on

the finest grade of Bristol board. The base-line is scored or

depressed slightly to form a groove into which the stationary

Draftsman's Segregated Scale
For con\c-iik'm-e in jccumtcly .selling Compasses and Dividers
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a lever which also controls the operation of the clutch for the
driving mechanism of the chuck. A handwheel feed graduated
to 0.00025 inch is also provided. This machine can be equipped
with chucks ranging from 6 to 20 inches in diameter, and with
cup-wheels varying from 8 to 12 inches in diameter.

Vise: The Emmert Mfg. Co., Waynesboro, Pa. Rapid-acting
vise especially adapted for the work of the patternmaker, and
for woodworkers in general. In its design, particular atten-
tion was given to the locking device, the aim being to secure
simplicity, positiveness, and durability. The vise is locked
and unlocked automatically b\- simply turning the vise handle

or lever about one quarter of a revolution to
the ri.slit for locking, and the same distance
to the left for unlockiuK- A uotewortliy fea-
ture in connection with this locking device is

that the nut encircles the lock-rod. so that
when pressure is applied, the rod is g:rip)!ed

firmly on two sides. This type of vise is built
iu a munber of different sizes, haviuK a maxi-
mum capacitv between the jaws ranging from
6 to 20 inches.
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Syracuse. .\'. V'., U. S. A.

Draftsman's Scale designed to facilitate setting Dividers to Fractional

leg cf the dividers will readily fall. As will be appreciated, the

sharp points of a fine instrument will not be Injured by the

use of this scale, and it may be replaced when worn out or

soiled at a slight expense. These scales are graduated In

sixty-fourths, as shown in the illustration, or in hundredths;

they are made by the Porter-Cable Machine Co., 501 East Water
St., Syracuse, N, Y.

NEW MACHINERY AND TOOLS NOTES
Grindstone Truing Device: Athol Machine Co., Athol, Mass.

Adjustable grindstone truing device with provision for clamp-
ing to flanged grindstone frame not over 14Vo inches wide.
The results obtained with this device are said to be highly
satisfactory.

Shop Truck: Lansden Co., Newark, N. J. Electrically-
driven power truck for shop use, built in three different styles
and equipped with the Edison storage battery. The driving
wheels are provided with the usual type of solid rubber tire,

and the design of the carrying platform is governed in each
case by individual requirements.

Friction Clutch: A. S. Baldwin & Co.. Sharon. Pa. Friction
clutch applicable to the driving of machine tools, automobiles,
motor boats, etc. In the operation of the clutch, a sectional
tapering ring is expanded radially by wedge-shaped pieces on
a sliding clutch-spool, which forces the gripping members
against the friction disks. The design of this clutch is sim-
ple and compact.

Friction Clutch: J. G. Blount Co.. Everett, Mass. Friction
clutch intended for use on lineshafts, etc. The friction sur-

faces on the expanding member are large, to insure dura-
bility. When the clutch is used for driving speed lathes, an
automatic brake is provided which is released by the move-
ment of the shifter-rod when the clutch is engaged, and is

thrown into action when the clutch is disengaged.

Pipe Threading Tool: Toledo Pipe Threading Machine Co.,

Toledo. Ohio. Pipe threading tool adapted to pipes ranging
from 2'\/-> to G inches in diameter, with one set of dies. The
dies are shifted easily and positively by hand. When chang-
ing their position, a spring-bolt engages a rack that, in turn,

engages a taper pin which causes the dies to recede. Two
sets of dies are furnished, so that when one set becomes dull,

the other can be substituted.

Ball Bearing: B. L. Co., Xorwich, Conn. Ball bearing of

chrome nickel steel having imported balls made within a
limit of 0.0001 inch. The design is such that the entire space
occupied between the balls by the retainer, is equal to the

space required for one ball, thus allowing a large number of

balls in the bearing. The retainer has a certain amount of

elasticity which allows the balls to crowd or extend at cer-

tain points, as they naturally tend to do, but they are not
permitted to touch one another.

Surface Grinder: Bay State Grinder Co., Worcester, Mass.
Rotary surface grinder of the vertical-spindle cup-wheel type.

The work is held on a magnetic chuck, mounted on a knee
that is fed vertically to an adjustable stop. This feed is by

Automatic Indexing Multiple Drill: Lang-
elier Mfg Co., Providence. R. 1. Multiple
drilling machine adapted to the drilling of
Jacquaril loom ••cylinders." As the holes
have to be spaced very close, spindles are imly
provided ftir each alternate hole, in order to
make ])ossil)le a rigid and powerful spindle
c-oustr\ution. Alter a row of holes repre-
senting half the number requireil in a row.
ha.s been drilled, the lieacl automatically
shifts sideways, bringing the drills into a
position midway of the holes previously
drilled. With tlie American or French iii-imensons
^j^^ jj^^^ luacliiue bores 24(1 holes per minute,

and with a "fine" index, 320 holes per minute. After the last
row of holes is drilled, the machine stops automatically. By
pressing a foot lever, the table is returned to its starting
jiosition.

Milling and Drilling Machine: W. B. Knight Machinery
Co., 2019 Lucas Ave., St. Louis, Mo. Combined milling and
drilling machine particularly adapted to the making of dies,

jigs, molds, metal patterns, etc. The general construction of
this machine, which is the Xo. I'.j size, is similar to the No.
1 size illustrated in the department of New Machinery and
Tools for October, 1910. though it is somewhat larger and
much more heavily constructed. Some of the principal di-

mensions of this new size are as follows: Vertical movement
of the spindle, 4 inches; vertical adjustment of the spindle
head, 10 inches; distance from center of spindle to column,
St-; inches; working surface of table, T'/, by 24 inches; cross
movement of table, IG'.. inches; transverse movement, 8
inches; maximum distance from table to spindle, 15t.j inches;
drill chuck capacity, 1-16 to 3-4 inch; diameter of circular at-

tachment. 12 inches; maximum opening of vise jaws, Z%
inches; and net weight. 1125 pounds.

Horizontal Boring Machine: Lucas Machine Tool Co.. Cleve-
land, Ohio. Improved horizontal boring machine that is also
adapted to vertical and horizontal milling operations. This
machine is driven by a single constant-speed pulley, through
a geared speed-box giving nine changes, which number is

doubled by back-gears located in the head. The speed-box is

entirely closed, there being sliding plates tmder the control-

ling levers to prevent the entrance of dust or other foreign
matter. The spindle is of forged steel and it has a large
tapered front bearing, similar to modern milling machine con-

struction. Eighteen feed changes are available, ranging from
0.004 to 0.600 inch per revolution of the spindle, and the feed-

ing movement is so derived that it is dependent upon the
spindle speed. By means of an ingenious design of distrib-

uting box, feeds can be imparted to the head, spindle, table

or platen, as desired. A power traverse is provided which
operates for the particular feeding movement selected, and
its direction is always opposite to that of the feed, thus elim-

inating any chance of spoiled work by engaging the power
traverse by mistake. A locking device nrevents the engage-

ment of more than one feed at a time. The boring-bar of this

machine is Sti inches in diameter and it has a total traverse

of 48 inches.
" This machine is adapted to a wide range of

surface milling by the insertion between the column and out-

board support, of a cross-rail carrying a heavy vertical milling

spindle. This spindle is driven through bevel gears by the

regular boring-bar, and the milling head can be fed along the

rail either by hand or by the power traverse of the boring-

bar. All vertical adjustments can also be effected either by

hand or power as desired.

Cast iron or malleable iron that has been sand-blasted

instead of pickled for cleaning the surface, gives, according

to the Brass World, much better results in electroplating, as

there is less liability to "spot out." Many platers have, there-

fore, abandoned the pickling of castings.
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Heavy duty—service which milling: machines and
cutters must often perform.

After work has been laid out, the
first thing to be taken into

consideration is the choice of a
machine and cutter.

If it is a face miUing job, for

example, a vertical spindle mill-

ing machine and inserted tooth

cutter are usually selected. To
the following we call attention.

ySJ

J V I M

No. 3 Vertical Spindle Milling Machine
AND

B. & S. Inserted Tooth Face Milling Cutters

The capacity of a milling machine is limited by several factors

outside of the size and extent of travel of the table. Heavy
and fast cuts cannot be successfully taken unless the work is

rigidly held in place.

Power and Rigidity are Essential

Note the style of the pulley which takes a wide
belt running at high
speed and insuring large

belt contact— elements

of power.

Study the massiveness

of the frame, the length

of the saddle, the depth
of the table and the rug-

ged knee— essential to

rigidity.

And the Cutter

The one shown in the cut

is new in design. Its

features are:

Quick Release: It is

never jammed on to the

nose of the spindle, no
matter how heavy the

cut, and

Interchangeability :

One cutter can be used
on several machines of

different size spindles
— economy.

Send for circulai s of both.

BROWN «& SHARPE MFG. CO,
PROVIDENCE, R. I., U. S. A.
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PERSONALS
A. C. Hunter has left Pittsfield, Mass.. and is now foreman

in the Auto Truck Works at Detroit, Mich.

George E. Frost, for several years foreman of the tape de-
partment of the L. S. Starrett Co., Athol, Mass., has resigned.

George E. Hodscn. first vice-president of the Winchester
Repeating Arms Co , New Haven, Conn., has been elected presi-
dent of the company.

Prank C. Harmon, foreman of the saw department of the
Gcodell-Pratt Co . Greenfield, Mass., has left this company to
take up out-of door work.

L. T. Wllmarth, president of the Wllmarth & Morman Co.,
5S0 Canal St., Grand Rapids, Mich., has left for Los Angeles,
Cal , for a six weeks' vacation.

David M. Hood, for sixteen years general foreman of the
Baush Machine Tool Co., 200 Wason Ave., Springfield, Mass.,
has severed his connection with that company.

M. H. Westbrook, formerly foreman of the Grand Trunk
Railway shops at Battle Creek, Mich., has resigned his posi-
tion and is now connected with Joseph T. Ryerson & Son,
Chicago, 111.

George J. Thompson has resigned from the Garvin Machine
Co.. Spring and Varick Sts.. New York, and is now connected
with the sa es department of Manning, Maxwell & Moore, Inc.,
85-89 Liberty St., New York.

Louis M. Zach has resigne<l as mechanical exjiert with the
Wells Bros. Co., Greenfield, Mass., and will, after March 1,

be connected with the firm of Wickes Bros., Saginaw, Mich., in
a designing and estimating capacity.

H. H. Pinney, who for several years has been manager of
the Union Metallic Cartridge Co., of Bridgeport, Conn., has re-
signed and will in the future be manager of the works of
the Chalmers Motor Co., Detroit, Mich.

A. L. Lovejoy has resigned his position as sales manager of
the New York office of the Pratt & Whitney Co., and will after
March 1 be manager cf the Chelsea division of the Flanders
Mfg. Co., with headquarters at Chelsea, Mich.

Thomas G. Bennett, for many years president of the Win-
chester Repeating Arms Co., New Haven, Conn., has resigned
on account of poor health. He will still be active in the af-

fairs of the company in the newly-created office of consulting
director.

Herbert T. Fisher, for the past five years manager and treas-
urer of the Granite State Mowing Machine Co.. Hinsdale, N. H.,
has severed his connection with this company, and is now
general office and sales manager for the Wells Bros. Co.,
Greenfield, Mass.

Frank Koester, previously employed with the Interborough
Rapid Transit Construction Co., J. G. White & Co.. the Gug-
genheim Exploration Co., and the American Smelting and
Refining Co., all of New York, has recently opened an office at
115 Brcadway, New York, as consulting engineer.

E. T. Hendee, assistant to the president of the firm of
Joseph T. Ryerson & Son, Chicago, 111., and C. A. Johnson,
president of the Gisholt Machine Co., Madison, Wis., sailed
tor Europe February 1 on a six weeks' trip in the interests
of the foreign business of their respective firms.

Ralph E. Flanders, formerly associate editor of Machixery,
and now with the Fellows Gear Shaper Co.. 25 Pearl St.,

Springfield, Vt., delivered a lecture on "The Design and Manu-
facture of Spur Gearing" Friday, February 17, before 250 me-
chanics at the Central Y. M. C. A. of Cleveland, Ohio.

James Greenaway, for several years foreman of the machine
shop of the Chapman Valve Mfg. Co.. Springfield. Mass.. and
for the past two years foreman of the n achine department of
the Stevens-Duryea Co., Chicopee Falls, Mass., has returned to
the Chapman Valve Mfg. Co. as general foreman of the machine
shops.

Lewis H. Morgan, who was formerly superintendent and
general manager of the Ridgway Machine Co., Ridgway. Pa.,
and also for many years with the Pond Tool Works. Plain-
field. N. J., and who is now settled in England, has been
elected a member of the Institute of Mechanical Engineers,
London.

Edward Blake. Jr.. who has been sales manager for the
Wells Brothers Co.. Greenfield, Mass., for the past four years,
and also a director of the company, has severed his connec-
tion with this concern and is now connected with the Canadian
Tap & Die Co., Ltd., Gait, Ontario. Canada, in which he has
obtained a controlling interest.

Dyer Smith, who was an associate editor of Machixery in
1904 and 191)5, has resigned from the legal department of
Thomas A. Edison and the affiliated Edison companies, and
has opened an office at No. 2 Rector St., New York, where he
will continue his practice in connection with patents and
liatent causes, trademarks and copyrights. Mr. Smith grad-
uated from Lehigh University with the degree of Mechanical
Engineer in 1903. After some practical experience in the
machine shops and around the open hearth furnaces and blast

furnaces of the Bethlehem Steel Co.'s plant, at Bethlehem,
Pa., he became an assistant to Dr. Edward J. Houston in the
preparation of several books on technical and industrial sub-
jects, after which he became an associate editor of Maciiinkuy.
Thereafter he was an assistant examiner in the United States
Patent Office in Washington, having charge particularly at
different times of the examination of patent applications for
inventions in cash registers, coin handling appliances, work-
man's time recorders and automatic telephone systems. In
the spring of 190S he joined the legal staff of Thomas A.
Edison and the associated Edison companies, in which posi-
tion he prepared and prosecuted practically all of Mr. Edison's
personal patent applications and the patent and trade mark
applications of the affiliated Edison companies, chiefly in the
arts of phonographs and sound records, storage batteries,
moving picture apparatus, and the Portland cement industry.
He also was associated as counsel in various litigations con-
cerning the patents owned and controlled by the Edison com-
panies.

* * *

OBITUARIES
Simon Wing, inventor of the first multiplying camera and

many other photographic devices, died at his home in Charles-
town, Mass., aged eighty-four years.

Frederick G. Hesse, aged eighty-six years, died at his home
in Oakland, Cal., January 27. Prof. Hesse was connected with
the department of mathematics and mechanical engineering
at the University of California for twenty-nine years.

Edward L. Bowers, superintendent of the New Home Sew-
ing Machine Co.. Orange. Mass.. died at his home. February 2,

aged fifty-four years. Mr. Bowers began to work for the New
Home Sewing Machine Co. thirty years ago as draftsman, from
which position he was rapidly promoted. He was born in

East Berlin, Conn., and "served his time" with the Pratt &
Whitney Co., Hartford, Conn.

COMING EVENTS
March 4-11. Ninth annual sbow of tbo Licensed Automobile Dealers

Association, Mechanics Bldg., Boston, Mass.
March 9.—Monthly meeting of the Institul< i»f Operating Engineers

at tbo Engineering Societies Bldg., 29 W. :i9lli St.. New York. Prof.
Wni. D. Ennis of the Polytechnic Institut*' nf Hrooklyn wiH read a
paper entitled "Comincrcial Aspects of the Work of the Operating
Engineer."

April .S-5. Annual convention of the Southern Supply and Machinery
Dealers' Association ; Nntional Supply and Maehinrry Dealers' Asso-
cition ; and American Supply and Machint-ry Manufacturers' Associa-
tion, Louisvillf, Ivy. T. I*. Mitchell. ;!00 Itroadway, New York, si-cre-

tary and treasurer, American Supply and Machinery Manufat turers'
Association.

April 10-11.—Congress of Technology. IJoston, Mass. Walter B.
Snow, pul'licity manager. 170 Summer St.. Boston. Mass.

April 12-1.'{. Thirteenth annual convention of the National Metal
Trades' Association at Hotel Astor. New York,

Mi\y :!0-.Iune 2.- Si.\ty-thiid im-i'ting of tb»' American Societv of
Mechanical Engineers, at Pittsburg, Pa. Oflice of local committee,
2511 Oliver Bldg.. Pittsi)urg. Pa.

June 14-li;.—Annual v'onvention of tlie .\merican Railway Master
Mocbanics' Association. Atlantic City, N. .1. Joseph W, Taylor, sec-
retary. Old Colony P.uitding, Chicago.
June 14-21.—Annual convention of the Itailway Supply Manufac-

turers Association, in conjunition with the American Uailway Mas-
ter Mechanics', and Master Car Builders' Association, Atlantie I'ity,

N. J. J.- D. Conway, secretary, 2i;!.''> Oliver Bldg.. I'lttsburg. Pa.
June 19-21.—Annual convention of the Master Car Builders' Asso-

ciation. Atlantic City. N. J. Joseph W. Taylor, secretary. Old Colony
Bldg., t^bicago.

CATALOGUES AND CIRCULARS
DES.MOXD-STKrii.\.N- MFC. Co., Url)ana, Ohio. Leaflet listing ciniTy

wheel dressers.

H.\ciXE Tool. M.ACiiiXE Co., Kacine, Wis. Leaflet of Racine Iiigh
speed saws.

RoCKi-ORD L.\THE & Prii.l Co., Kockford. 111. Folder of looscleaf
sheets, describing this fli-m's lathes and drills.

Lt-\k-Belt Co.. riilladolijliia. I'a. Leal'rt illustrating the Kwart
fiiitlon clutch and the Link-Iielt disk fiktiou clutch.

Hess-Bright Mi-o. Co.. rhiladelphia. I'a.' Leaflets describing
magneto hearings and centrifugal basket niountings.

Cutler-Hammer Mfg. Co.. Milwaukee, Wis. Catalogue listing and
describing the Schureman t.vpes of elevator controllers.

Fort Wayne Electric Works, Fort Wa.vne, Ind. Souvenir book
of Fort Wa.vne, containing over two hundred illustrations of the city.

Rockwell F'crxace Co.. 26 Cortlandt St., New York. Bulletin R,
describing the Rockwell lombination tool-room gas furnace, illustrating
its various uses.

He Laval Steasi Turbine Co.. Trenton. N. .T. Booklet illustrating
and describing the company's steam turbines for both high- and low-
pressure.

Diamond Chain & Mfg. Co.. 240 W. Oeorgia St.. Indianapolis. Ind.
I.eallet entitled "Chain Drive, the Logical Method for Commercial
\'eliicles."

T. R. Almond Mfi;. Co., .\shburnham, Mass. Catalogue of the
Almond tool-holder, showing its construction in detail and setting forth
its advantages.

Richardsox-Phexix Co.. Hudson Terminal Building, New York City.
Bulletin No. .5o. describing and illustrating the Richardson Model M
mechanical lubricator.

Safety Power Traxs.missiox Co., tl4 Franklin St.. Xi'W York Cit.v.

Booklet illustrating and describing the "Safety Shalt iUiard." manu-
factured by this company.
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NINETEEN CUBIC INCHES
PER MINUTE

The total width of surface roughed off at one cut on these gray
iron castings is 16

-'s inches—maximum depth of cut ^;\"—length
of cut on each piece ?>%"—largest cutters 10^^" diameter, run-
ning 21 rev.—6.3" feed.

The pieces are held in a string jig, removed as fast as traversed

by the gang and others chucked in their places.

The pieces are made in lots of 125 at a time and an entire lot is

regularly milled on a No. 4 Plain High Power Cincinnati Motor Driven
Miller at this enormous rate without stopping to sharpen the cutters.

It takes a powerful, rugged machine to do such milling and it

must go through without vibration—otherwise the cutters would
be dulled, forcing a reduction in the feed, long before an entire

lot of pieces is finished.

Our machines are designed for this kind of service.

Get our complete Catalog.

The Cincinnati Milling Machine Company
CINCINNATI, OHIO, U. S. A.

BuROPEAN Agents—Alfred H. Schutte, Cologne, Brussels, Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co., Vienna, Budapest and
Prague. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastie-on -T>-ne and Glasgow.

Canadian Agent—H. W. Petrie. Limited. Toronto, Montreal and Vancouver. Australian Agents—Thos. McPherson & Son, Melbourne.
Japan Agents—Andrews & George. Yokohama. Cuban Agent—Adolfo B. Horn, Havana.

Akgeintine Agents—Adolfo Mantels & Co.. Buenos Ayres.
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Cartridge Makixc— 1. Douglas T. Hamilton 513 353

The Makixc of a Kxife-Edge Square. T. Miller... 519 359

Rapid Work Do.xe ox the Automatic Screw Ma-
chine 521 361

A Portable Cylinder Borixg Bab. Percy W. Lock-
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Editorial 528 368
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The Design of Grouped Helical Springs. Egbert
R. Morrison 530
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The Making of Seamless Gold Wire. Chester L.
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The Filing and Indexing of Engineering Data.
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royd 563 379
Convenient Check Holder FOR the Tool-Room 564 380
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Gakvin Machine Co., Spring and Varlck Sts., New York City. Lai-gc^-

size chart, 25 by 25 incbes, of decimal equivalents, suitable to baug
ou the wall in tbe shop or drafting room.

Cleveland Punch & Shear Works Co., Cleveland, Ohio. Catalogue
of riveting tools, reamers, punches and dies, punch couplings, punch
and shear machinery, bonding rolls, etc.

Barber-Colman Co., r.ockford, 111. Catalogue of carbon and high-
speed steel milling cutters, attractively arranged, containing twenty-
four pages of useful information and data.

Moore & White Co., Philadelphia, Pa. Catalogue for imi, contain-
ing complete descriptions of the Moore & White lines of friction clutclies

and speed changing devices, all types being listed.

Ingersoi.l-Rand Cii., 11 Broadway, New York. Pamphlet No. 900.S
entitled "Rock Drill .Mountings, Steels, Hose and Accessories," com-
pletely describing these products and their uses.

C. H. Hcgbes & Co., S2 Beaver St., New York. Leaflet calling
attention to the "reports on the commercial possibilities of mechanical
and electrical devices" of which this firm makes a specialty.

Northern Engineering Works^ Detroit, Mich. Crane catalogue No.
25 is a compilation of several Northern bulletins in condensed form.
The catalogue illustrates the application of the cranes in practice.

W.\i. Caertner & Co., 5345-5349 Lake Ave., Chicago, 111. Catalogue
M-L, containing a very complete line of instruments of precision

and practically all the apparatus needed for a physical laboratory.

E. R. Cai.dweli, & Co., 34-80 Hilton St., Bradford. Pa. Special
circular No. 40, describing the Scranton upright power hammer.s,
and containing a partial list of users and some testimonial extracts.

DeLavai, Steam Tcrbixe Co., Trenton, N. .T. Catalogue A devoted
to the single stage type of turbine and containing so much informa-
tion that it might be considered as a practical treatise on the subject.

Spr.w.ue Electric Co., 527-531 W. 34th St., New York. Bulletin
No. Ill containing a partial list of instnlli'tinns of this company's
engine-type generators. Catalogue 436 describes the company's com-
plete line of conduit products.

.1. E. Rhoads & Sons, 12 N. Third St., Philadc'Iphia, Pa. The latest
catalogue production of this firm is in the form of a condensed
book containing a large amount of useful belting information, with
a number of rules and tables.

Bristol Cii., Waterbury. Conn. Bulletin No. 127 on Bristol's

Class III recording thermometers. This catalogue includes the com-
pensated gas-filled thermometers for recording temperatures up to SOO
degrees F., illustrated in the .January, 1911, issue of Machinery.

E. F. Lake, Consulting Metallurgist, 19 W. 43rd St., Bayonne.
N. .T. Pamphlet brielly outlining the different lines of heat treatment
of iron and steel on which Mr. Lake is prepared to give expert ad-

vice, with the ultimate aim of improving the efficiency of plants.

Peerless V-Belt Co., 547 West Jackson Blvd., Chicago, 111. Leaflet

illustrating and describing the Peerless V-Belt silent chain drives,

especiallv adapted for short center-nower transmission from an elec-

tric motor to a driving pulley on the line-shaft or the machine.

Gardner M.vchine Cil. Beloit. Wis. Booklet on abrasive disks and
how to use them. A unique feature of this little book is the small

circular portion of nn actual abrasive disk which is mounted on the
first leaf of the booklet, and shows through a hole cut in the cover.

General Electric Co., Schenectady. N. Y. bulletins : No. 4787,
Wires and Cables, containing considerable data; No. 4811, Drum
Controllers for Industrial Service: No. 4812, Small Direct-Current
Generators of the Belted Type; and No. 4813, Oil Brake Switches
for Pole Line Service.

Nelson Valve Co., Philadelphia, Pa. Wall chart of valves, ac-

companied by one of the Nelson danger signals which have been
designed to be hung up at dangerous points around a steam plant,

etc. Tbe danger signal is a round red laid with a skull on it, below
which is the legend "Danger, hands off."

Technical Data & Appliance Co., 92 LaSalle St., Chicago, 111.,

has recentlv brought out a new publication called Data which is

di'cidedlv unicjue. It is a small book 3 by 5 inches, of the standard
filing card size, the pages being iirinted on one side only. Nothing
but compact data are given, and the sbc'cts are merely glued together

along the edges, so that tliey may be taken out and filed. Suggestions
as regards filing are given.

Goci.D & Eberhardt, Newark, N. .T. rrnrliral Ilinls is the title of

a little book issuid \>y this firm, mntaining numerous suggestions

arranaed for readv rerei-enee in eonni . tiou with the correct operation

of their automatic gear-<-utting machines and cutter grinders. It is

reallv a small text-book on gear-cutting. The lOU catalogue on
shapers is also an atlractivelv arranged booklet describing the latest

production in this line, and' illustrating many of the machines in

operation.

TRADE NOTES
We.stcott Chuck Co., Oneida, N, Y.. has recently been notified

that it has been awarded the gold medal for the Wcstcott chucks,

at the Brussels E.xposition, 1910.

MEnnis-PiiiL Mfg. Co., whose pliers were mentioned In the .Jan-

uary niiiulHr of Machinery, is located at Hastings, Minn., instead

of ilasiings, Mich., as was stated.

W. 15. Knight Maciiinebv Co.. St. Louis, Mo., will have an ex-

hibit at the Boston Automobile Show, held in the Mechanics Bldg.,

March 4-11. Mr. Kniglit will be in charge of the exhibit.

Lanp.^c vt lIowE, 1779 Broadway, New York, have opened a branch

of their consulting and designing enginc^ers office at 701 Fireman s

Insurance Bldg., .Newark, N. ,1.. in <-barge of Richard A. Shaaf.

Pawling & IlARNiscnFEC.ER Co.. Milwaukee, Wis., builder of

cranes, hoists, etc., announces the opening of a branch office at o.W

Baronne St., New Orleans, La., under the management of T. W.
Waddell.

E. R. Klemm, manufacturer of cutting-ofl" saws, stone Jacks, grind-

ing machinerv. etc.. is erecting a new shop at 1447 .Austin .\ve., Chi-

cago, 111. The new plant is 9(1 x 145 feet, two stories, and will be

read.v for occupancy about May 1.

Sckanton & Co., New Haven, Conn., announce that the manufac-
ture and sale of the Scranton improved upright power hammers
which they fornuuiy conduited will in the future be in charge of

E. R. Caldwell & t'o.. Bradford, Pa.

Queen City Punch & Shear Co., Cincinnati, Ohio, announces the

removal of its plant to the corner of Front and Pike Sts., Into the

building formerly occupied bv the Biekford Tool Co. Tbe capacity of

the plant will be doubled, enabling orders to be bandied more expedi-

tiously.

.Joseph T. Rteuson & Sox. Chicago, 111., at the annual meeting

of the directors .January 23. elected the following officers: Clyde M.

Carr, president; .Jos. T. Ryerson. vice-pri sident and treasurer: Gilbert

IJ. p'earsall, secretary; and Edward L. Ryerson. chairman of tbe board

of directors.

Em NSWICK Gas Engine Co., New Brunswick. N. .J., announces its

advent into the field of automobile gas-engine manufacture. The
purpose of the company is to miinnlai ture engines designed to fin the

particular needs of tlie customer, instead of marketing a standard

engine. \ staff of designing and production engineers will be main-

tained. Inquiries are solicited.

Canadian Railway Club held its ninth annual dinner at the

Windsor Hotel, Montreal. .January 27, 191]. Among the guests pres-

ent were many prominent machine tool buikb-rs from both sides of

tbe line as well as representative railway men. Thc> reply to the

toast to the railway supply men was made l:y <;. 11. Pearsall, secre-

tary of Joseph T. Ryerson & Son. New York and Chicago.

BiKER Bro.s., Toledo. Ohio, has nearly completed a fine power

plant equipijed wi^u a 175 i^. W. Northern generator and Hamilton-

t'orliss engine. Two McNaull water-tube boilers are provided as

steam generators, and spaie is available tor a third boiler. The
engine and boiler house are of absolute fireproof construction, being

Iniilt with concrete roofs, brick walls and a "tarrazzo" floor in the

engine room.
Ca.mmell, Lairo & Co. Ltd., Sheffield. England, has recently formed

an American company to handle its business in this country. This

new corporation is known as "Cammell Laird & Co. of New \ork

and its main office and warehouse will be located at No. 34 <_ liff

St New York. .\ large stock of English tool and high-speed steel

wii'l be carried. The officers of the company are :
Leonard Munn.

president: Lionel Samuel, secretary and manager; and .\lexander

Muir, treasurer.

RyciNE Tool & Machine Co., Racine .Junction. Wis., maker of the

Racine high-speed metal-cutting saw, has moved into its new fac-

tory. The building is 40 bv lOn feet, two stories and basement. The
wails are cream-colored pressed brick, and tbe floors are supported

Iv heavv steel beams and east-iron columns, the floor rating being

400 pounds per square foot. Tbe largely increased capacity of the
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CARTRIDGE MAKING—

2

METHODS EMPLOYED BY THE DOMINION CARTRIDGE CO. IN THE
MANUFACTURE OF CENTER-FIRE CARTRIDGES

By DOUGLAS T. HAMILTON

FEW sportsmen not acquainted with tlie metliods employed

in the manufacture of cartridges realize the amount of

care and accuracy necessary to their production. There

are so many points to be taken into consideration that even to

those familiar with the subject, it is in some cases a difficult

task to design and manufacture a cartridge suitable for the

high-powered rifle of the latest pattern. Considering the

difficulties encountered, it is interesting to note how the Do-

Pig. 19. Evolution from the Cup to the Finished Cartridge

minion Cartridge Co., Montreal, Canada, is mastering these

problems.

Among the chief factors governing the accuracy with which

a bullet strikes a target, may be mentioned: 1. The rifling in

the barrel; 2. The nature and the amount of charge behind

the missile; 3. The shape and equilibrium of the bullet. The

rifling and the explosive charge behind the bullet have a di-

rect effect on the velocity, and also govern the height of the

trajectory curve. Theoretically, it is impossible for a body

to travel through the air in a straight path, but with the high-

powered rifles, considering a range of one hundred yards, the

height of the trajectory curve at fifty yards is very slight.

In the case of the cartridge to be described, the height of the

trajectory curve at fifty yards is 1.280 inch. The shape of the

bullet has not such a pronounced effect on its accuracy as

has its equilibrium—that is to say, if a bullet does not balance

properly on its axis, it is impossible for it to travel in an any-

where nearly a straight path. This is one of the problems a

manufacturer of cartridges has to deal with, and is, in all

probability, one of the most difficult to master.

Probably the most popular and the best-known high-pow-

ered sporting rifles using smokeless powders are the 0.30-30

Winchester, ilarlin and Savage rifles. The bullet for the

cartridges used in these rifles is made in three distinct pat-

terns, vis., the full metal-cased or hard-point, the part metal-

cased or soft-point and the mushroom or hollow-point. The
first-named of these is used more particularly for target prac-

tice, while the two latter types are used for hunting and

sporting purposes in general. The soft-point bullet which
weighs about 170 grains is the type most commonly used for

hunting purposes. When fired, this bullet has a muzzle ve-

locity of approximately 2000 feet per second—a rate of 23

miles per minute. This is the type of bullet which will be

described in connection with the 0.30-30 Winchester smokeless

cartridge in the following. In this article reference is made
to Figs. 2, 3, 5, 9, 12, 14 and 16, which appeared in the pre-

vious installment, in the March issue.

Annealing and Washing the Cups—First and Second
Drawring Operations

The case for the 0.30-30 cartridge is received in the form of

a cup, as shown at A in Figs. 19 and 21. These cups are

taken to the annealer, shown in Fig. 2, where they are an-

nealed, washed and dried, as previously described. 'WTien dry,

the cups are taken to the friction-dial drawing press shown
in Fig. 20, where they are placed on the stationary table A,

from which they are removed by means of a shaker to the

revolving dial B. This drawing press is similar to that shown
in Fig. 5, except that it is single-headed. ' After the cup has

* Associate Editor of Machixeri.

Fig. 20. Frlction-dlal Drawing i'ress for Drawing the Cups

passed through two drawing operations, as shown at B and

C in Figs. 19 and 21, it is ready for the inserting or indenting

operation.

Inserting—Rough Forming the Pocket for the Primer

The shell for the 0.30-30 Winchester cartridge is made with

a solid head, which is not the case with cartridges of smaller

size, in which, as a rule, smokeless powders are not used.

The solid head is necessary to withstand the high pressure

developed by smokeless powders. After the second drawing

operation, the cup is not annealed, but is taken directly from

the drawing presses to the headers, one of which is shown

in Fig. 22. This header is used for inserting the pocket as

well as forming the head. The principle on which this

header works is similar to that of the horizontal header

shown in Fig. 14, so we will turn our attention to the method

used in rough forming the pocket. This is clearly shown at

A in Fig. 24. As the shell comes down the slide of the header
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shown in Fig. 22, it is located in a pocket, from which it Is

carried by the punch a (Fig. 24) into the die 6. Here it is

held by the punch while the inserting hunter advances and

forms the pocket. Both punch and hunter then retreat, and

on the forward stroke of the ram carrying the punch, the shell

previously inserted is forced out of the die, as the punch

carries another shell in.

Third and Fourth Drawing Operations

The shell was not annealed after the second drawing opera-

tion, and it is necessary to do this before it can pass through

shells dropping through it into a box placed beneath the ma-

chine. The pulley F drives the camshaft, which. In turn, oper-

ates the chuck closing, trimming and shell-inserting mechan-

isms. The machine is started by operating the lever G.

Forming' the Head, Pocket Sizing and Piercing

The shell is now of the shape shown at G in Fig. 21, and

is ready for the heading and stamping operation. It is again

taken to the heading machine shown in Fig. 22. and operated

on as shown diagrammatically at B in Fig. 24. As before, the

shell is placed in the slide and drops down into the pocket.
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Fig. 21. The Various Operations on the Shell up to the Finished Cartridge

the successive drawing operations. The shells are taken to

the annealer, annealed, washed and dried, and brought liaek

to the drawing presses. The shells are now of considerable

length, and it is not advisable to perform the third and fourth

drawing operations in the press shown in Fig. 20, as they

would not stand up properly on the dial. For these opera-

tions, a ratchet-dial drawing press is used, the design of the

dial of which is somewhat similar to the dial of the swaging

machine shown in Fig. 34. After the third drawing operation

the shells are again annealed, washed and dried, and then

given a fourth drawing operation, which increases their length

as shown at F in Fig. 21.

Trimming the Shells to Length

As shown at F in Fig. 21, the top edge of the shell is ex-

tremely ragged. Cracks develop in the mouth of the shell

from which it is carried by the punch d into the die e. The

heading hunter / now advances, finishing the pocket, and ex-

panding the end of the shell to form the head. In this opera-

tion the punch does not retreat, but remains in position, sup-

porting the shell, while the head is being completed. An end

Fig. 22. Horizontal Header of the Semi-nutomalir I .-.-,1 Ivpi ror Inserting
the Cup and Forming the Head uu ibt; shell

which makes it necessary to remove a certain amount to ob-

tain a good finish. This is accomplished in the semi-auto-

matic trimming machine shown in Fig. 23. Here the shells

are placed in the slide A by the operator, from which they

pass into a pocket at the base of the slide. From the pocket

they are carried into the chuck by means of the punch B held

in the punch head C, which is actuated by an eccentric

crankshaft. The chuck begins to close before the punch

reaches the limit of its travel, thus allowing the punch to

insert the shell to the desired depth. The chuck is closed by

means of a cam (not shown) at the rear of the machine, oper-

ating a clutch, which, in turn, forces a sleeve forward, thus

closing the chuck. The tool-slide D carrying the trimming

tool E, is now brought forward, and trims the shell to the de-

sired length. As the trimming tool E advances, the punch B
retreats from the shell. The chuck is now opened, and the

punch advances carrying in another shell, which forces the

previously trimmed one into a hollow sleeve. This hollow

sleeve passes through the spindle of the machine, the trimmed

I-lg 1>3. Trimming Machine of the Semt-automatic Feed Type for

Trimming the Shell to Length

view of the heading hunter is shown at C. and the shape of

the shell after the heading operation is shown at H. Fig. 21.

There is considerable wear on the teat of the heading

hunter in the heading operation, thus making it necessary to

Fig. 24. llluetratlon showing how the Cup is inserted and
the Shell headed

size the pocket so that the primer can be inserted without

undue pressure. For this purpose, the shells are taken to a

sizing machine of the ratchet-dial type, where they are placed

on pins driven into this dial, and pass successively under a

piercing, and a pocket-forming punch. The pierced shell is
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not shown in Fig. 19, but may be seen at I in Fig. 21 where
all the other operations on the shell are also more clearly

shown.
Mouth Annealing-

When the pocket has been sized and the hole pierced in the

shell, thus making an opening so that the powder can be ex-

ploded by the discharge of the primer, the shells are taken to

what is called a "mouth aunealer." This machine, which is

1

Fig. 25. Friction-dial Mouth Annealer

shown in Fig. 25, anneals the shells for about two-thirds of

their length. The shells are placed In a vertical position,

resting on their heads on the revolving dial A, which is ro-

tating in the direction of the arrow. They pass around on this

dial between the guard B and the spring C. This spring is

given a vibrating motion by the action of the revolving dial,

thus agitating the shells and arranging them in single file, so

that each shell will be exposed to the flame. As the shells

are carried around on this dial they pass in front of two gas

taken to the machine shown in Fig. 26, which is a reducing

press of the ratchet-dial type. Here they are dumped into a

box placed in front of the machine, from which they are re-

moved by the operator and placed in the holes in the friction-

dial A. This dial is driven by a finger B. which is held to

a dovetailed slide C, the slide being actuated by the lever F,

which is connected eccentrically to the crankshaft.

As can be seen in the illustration, the holes in the dial A
are larger at the front end. The dial is made in this manner
so that the heads can be inserted in the larger hole, and as

the dial revolves, the friction between the head of the shell

and the base of the machine draws the shell back into the

smaller portion of the hole. When the shell is in this posi-

tion, it cannot be removed by the reducing dies, should they

stick to the shell. The friction between the head of the shell

and the bed of the machine, however, cannot be relied upon

to locate the shells properly, so a spring pad is placed in the

Tjed of the press, over which the shells pass before reaching

the first reducing die.

The ram of this machine is made to hold two reducing dies.

The first boss D holds what is called the breaking-down die,

which only passes down a certain distance over the mouth

of the shell, while the second boss E holds the reducing die.

This latter die travels down practically the whole length of

the shell, and gives it a tapering shape. The action of re-

ducing is more clearly shown in Fig. 29, where the dies are

located in the relative positions that they occupy when in the

machine. The breaking-down die is shown at A while the

reducing die is shown at B. It is necessary in this operation

to support the inside of the shell while reduciug, and for this

purpose punches o and 6 are inserted in the die, as shown,

to prevent the shell from folding.

From the reduc'ng machine the shells are transferred to

the verifying machine shown in Fig. 27. Here they are placed

by the operator in verifying dies, sixteen of which are held

Fig. 26. Ratchet-dial Reducing 1

ing the Mouth of the bi.^..

Fig. 27. Verifying Machine in ^rhich the Reduc-
ing of the Shell is completed

Pig. 28. Priming Machine for Inserting the Primer
in the Pocket of the Shell

burners D and £•. where the mouth of the shell is annealed.

Gasoline is used as a fuel, being pumped into the burners

at the desired pressure by a pump located at the right of the

annealer, but which is not shown in the illustration. The

speed at which this dial revolves is such, that the shells re-

main in front of the burners long enough to be sufficiently an-

nealed. They are then removed from the dial by a wire F
which pushes them off into a box, where they are allowed to

cool gradually.
Reducing and Verifying

The reason for annealing the mouth of the shell is to make
it soft, so that it can be reduced on the mouth without crack-

ing or folding. Before the shells are reduced, they are oiled

with a rag which has lard oil spread over it. They are then

in the ratchet-dial A by spanner nuts B. This ratchet-dial A
is actuated in the same manner as that of the reducing press.

As the shells pass around, the punch C seats them in the veri-

fying dies, and as they pass around still further, the punch D
forces them down into the die until the under side of the head

of the shell rests on top of it. As the ratchet-dial continues

in its travel, a "knock-out" placed beneath the dial lifts the

ejector pins, which forces the shell up out of the die to a suf-

ficient height, so that the pick-up E can grip it.

As each shell is picked up, it forces the preceding one up

through a brass tube from which it falls out at F into the

chute G. This pick-up is operated by a lever H fulcrumed to

the ram of the machine and pivoted to a bracket /, which is

fastened to the uprights of the machine. The end of the
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lever which operates the pick-up is rounded, so that it "rolls"

freely between the projections J formed on the pick-up spindle

K. This verifying operation reduces the shells on the mouth

to the correct diameter, as shown at K. Fig. 21. Small pins

or knock-outs are used to support the mouth of the shell

while being reduced, acting on the same principle as those

shown in Fig. 29.

Head Trimming, Mouth Trimming- and Trimming to Length

After the shells have been verified they are removed to the

washing-room, where they are put into 'he revolving tubs

i
HOLDER

I

^

I

SilHOLDER

Machinery, N. Y.

Fig. 29. Showing how the Mouth of the Sheli is Reduced

shown in Fig. 3, washed, dried, and then brought to the trim-

ming department. The operations now to be performed on

the shell are trimming the head, trimming the shell to the

proper length, and burring the mouth so that the bullet can

be inserted easily. The trimming machine for performing

these operations is shown in Pig. 31. The shells are placed

in the slide A by the operator, from which they pass into a

pocket B, the head of the shell facing the punch C, as shown.

Tne drum D to which cams are attached actuates the slide E.

carrying the punch C, which, in turn, forces the shell into

the revolving chuck F. This chuck is made in two pieces, and

Machincry,y.Y.

Fig. 30. Suap-sage used on the Bench for Gaging the Head of the Shell

is closed by split rings F„ operated upon by a cam, attached

to the main driving shaft beneath the machine. The chuck

IS rotated by a belt G, which runs on the pulley H.

Now that the shells are held in the chuck, a cam attached

to the driving shaft carries a slide 7 forward, in which is held

a trimming-tool holder J^. Circular forming tools are held

on this trimming-tool holder for trimming the head of the

shell, giving it the appearance as at L, Fig. 21. A group of

these circular tools may be seen hanging on the hopper at

J to the left of the illustration. At the same time that the

slide carrying the head-trimming tool is being advanced, the

slide K also advances, carrying a trimming tool, which trims

the shell to length. This trimming tool is similar to that

previously shown in Pig. 16. As soon as the shell is trimmed
to length, the mouth-trimming tool L advances and trims the

mouth of the shell. This tool is made from %-inch drill rod.

After the trimming operations are completed, the chuck is

automatically opened, and the punch M advances carrying the

shell out of the chuck, from which it drops into the chute 'S^

and thence into a box O. The snap-gage used for gaging the

head and length of the shell in this operation, is shown at P,

hanging to the hopper. It is the ordinary type of combination

snap- and ring-gage, and will not need description. Gage P
is only used when setting up the machine, and testing at the-

beginning of each box of shells. After the shells come from

this machine, they are deposited on a bench, where an oper-

ator passes them through a snap-gage shown in Fig. 30,.

which is attached to the bench. This gage is so constructed

that it is impossible to pass a shell through the hole A and;

into the box, without first passing the head of the shell

through the slide of the gage. If any shells are found to have

large heads they are put to one side and again pass through

the trimming operation, so that all shells that pass this in-

spection have heads of the correct diameter.

Inserting the Primers and Inspecting for High Primers

The shells are now transferred from the trimming depart-

ment to the priming machines, one of which is shown in Fig.

28, where they are placed in hollow pins A, twelve of which

are driven into a dial B, fastened to a ratchet-dial C. This

ratchet-dial is driven in a similar manner to the other ratchet-

dials previously described. As the operator places the shells

Fig. 31 J .i;g Machine for Trimming the Head and Mouth, and for

Trimming the SheU to the Desired Length

in the hollow pins A, they pass around under a punch (not

shown) which is held in the boss D. This acts as an emer-

gency punch to insure that all the shells have been pierced.

A plate E acts as a guard to prevent the emergency punch from

pulling the shells off the pins. However, this plate E is not

relied upon exclusively, a punch F which is held in the ram of

the press being used for seating the shells properly in the

hollow pins.

The primers are shaken into small vulcanite plates, from

which they are transferred to the table G, located at the rear

of the machine. A friction-dial which is operated by a round

belt driven from the main crankshaft, rotates just in front of

this table. The operator now shoves the primers from the

table onto the friction dial, which carries them around be-

tween two guards. This action of feeding the primers Is

Fig. 32. Operations performed on the Lead Filling before and after

Assembling in the Metal Case

similar to the action of the friction-dial drawing press, shown

in Fig. 20. A finger H held on a slide carries one primer at

a time out from the dial, and holds it central with the pocket

in the shell. The punch / now descends, and carries the

primer out of the finger, seating it in the pocket. As the

dial passes around still further, the pick-up J descends, lift-

ing the shells from the pins, and transfers them to a box in

a similar manner to that shown in Fig. 27.
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As can be seen in the illustration, the pins A are tapered

so that the pick-up jaws can pass down over the head and get

a good grip on the shell. The reason for using hollow pins

instead of the ordinary solid pins for this operation is that

tlie mouth of the shell is considerably smaller than the upper

part of the body. This makes it necessary to put the shells

in hollow pins, so that they will not be able to "wobble" when
the primer Is being inserted, as would be the case if solid

pins were used. After the primers have been Inserted in the

pockets of the shells, they are transferred to a bench where
an operator, by means of a small straightedge which is rubbed

across the top of the shell, tests the primers to see whether
any project above the face of the head. If a primer projects,

a bright spot is noticed, so that this primer has to be knocked
•out and another one inserted.

Casting, Tumbling and Swaging the Slugs

The shell is now completed, so we will next take up the

making of the bullet. The bullet which will be described in

this article is called the "soft-point," and consists of a lead

•center which is partially enveloped by a metal case. The
various stages through which this bullet passes are clearly

shown in Fig. 32. A is the slug as it comes from the molds.

placed in the loading machine. Fig. 33. Seating punches A
are held to the ram of this machine and as the lever B is

pulled down, the ram descends, and the seating punches force

the shells out of the plate C over the lead centers held in

the plate D. These seating punches are made so that they

pass into the holes in the shell plate.

The bullet plate or "center holder" is made to give the

bullet a shape such as shown at C, Fig. 32. The bullets as

now formed are again transferred to the swaging department,

where the operator places them on the table A of the ma-
chine shown in Fig. 34, from which they are put on the

ratchet-dial B, the lead point extending downward. As the

dial passes around, the punch C seats the bullet properly in it,

and as it continues in its rotary movement, the punch D
forces the bullet out of the dial into a die. This die gives

the bullet the shape shown at D, Pig. 32, and also makes it

symmetrical, so that it will balance properly on its axis. It

might here be mentioned that the finishing of the bullet in one

die insures this result.

As the ram of the press ascends, it carries upward two rods

connected to the knock-out motion under the press, which, in

turn, force a punch up through the die, the action of which

again transfers the bullet from the die to the dial B. Just

Fig. 33. Hand Loading Machine for
Loading the Cartridge

Pig. 34. Swagingr Mach
Filling and the Metal Ce

ne for forming the Lead
.se to the Desired Shape

Fig. 35. Crimping :\Iachine for Tightening the
Cartridge Caae on the Bullet Biter Loading

These slugs are cast in molds of a similar design to those

shown in Fig. 12, but of course, the forms in the molds are

of the desired shape.

The slugs are removed from the molding department to a

tumbling barrel, where they are tumbled for a considerable

length of time to remove the fins; then they are dumped into

the hopper of an automatic swaging machine, similar to that

shown in Fig. 9, and come out in the form shown at B, Fig.

32. This finishes the operation on the lead center.

Drawing and Trimming the Metal Case

The metal case which is shown assembled on the lead cen-

ter at C. D and E in Fig. 32, is made from copper and is

nickel-plated after it has been trimmed to the desired length.

This case for the bullet comes in the form of a cup and passes

through three drawing operations, and the annealing, wash-

ing and drying operations, as was previously described re-

garding the shell for the 0.22 long. The same class of ma-

chines is also used for the various operations on this case.

When the case is completed, that is, after the drawing and

trimming operations are performed, the case and the lead cen-

ters are transferred to the loading department. Here the lead

centers are shaken into one plate while the copper cases are

shaken into another. These plates are now assembled over

each other, the plate holding the shells being on top, and a

slip-plate is put under them. The three plates are then

as the bullet is located in the dial, the latter is revolved and

the punch E forces the bullet out of the dial into a chute,

from which it is deposited into a box.

The next operation on the bullet is the forming of the

knurled grooves shown at E, Fig. 32. The knurling of these

grooves is accomplished in the canneluring machine shown
in Fig. 36. The bullets are dumped on the dial A, from

which they are removed by the operator and placed in a

vertical position on the revolving dial B. Attached to the

revolving dial B is a dial C, which has two knurled projec-

tions on its periphery. Back of dial C is a stationary seg-

ment D, which also has two knurled projections on Its face.

In operation, as the bullets pass around on the dial B in

the direction of the arrow, they are rotated by the action of

the dial C revolving against the stationary segment D. This

action forms the knurled grooves entirely around their

peripheries. As the dial carries the bullets around still fur-

ther, they are removed from it by means of a guide E. and

drop into a box placed under the machine. The object of this

canneluring operation is to form a groove in the bullet so that

the top of the shell can be turned in, thus holding the bullet

more securely in the shell. After the canneluring operation,

the bullets are taken to the swaging machine shown in Fig.

34, and again pass through the operation of swaging, the same
die being used as before. This is to correct any eccentricity

of the bullet which might have been caused by canneluring.
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Loading and Crimping

The shell and bullet are now ready for assembling or load-

ing, and are transferred to one of the explosive departments

where this operation is accomplished. In operation, the shells

are taken into one plate and the bullets into another. Then

the desired amount of powder is shaken into a charger, which

is located over the shell plate and rapped slightly, thus de-

positing the powder in the shells. The shell plate containing

the shells, and the bullet plate are removed to the loading

machine shown in Fig. 33. Here the shell plate is put into

Fig. 36. Canneluring Machine for Forming the Grooves in the Bullet

the slide, the bullet plate located on top of it by means of

dowels, and the handle B pulled down, carrying down the ram

of the press to which the seating punches are fastened. These

seating punches force the bullets out of the bullet plate and

locate them in the shells. The plates are then removed and

the loaded cartridges dumped out. The plates shown In the

illustration, however, are not those used in this operation.

The loaded cartridges are now transferred to the crimping

machine, Fig. 35, in which the top

of the shell is tightened around the

bullet. The operator dumps the

cartridges into a box, which is held

on the brackets A in front of the

machine. He then removes the cart-

ridges from the box and places

them in the holes in the dial B.

This dial rotates to the left, and as

the cartridges come below the

punch C, the bullet is seated in the

shell to the correct depth. It will

be noticed in the illustration that

two bosses E are provided on the

ram of this machine. Both bosses,

however, are not used for crimping,

as this machine is also used as a

reducing press, when both bosses

are necessary. The crimping die

can be held in either boss, but is

held preferably in the one to the

left. This die is made so that it

passes over the bullet and turns

the shell in the groove, thus

tightening the shell securely on the bullet. As the shells pass

around still further, they are removed from the dial by the

wire F and are deposited in a box under the machine. Spring

pads are also used under this dial, the purpose of which was
explained in the preceding in connection with the reducing

press shown in Fig. 26.

Testing- and Packing

The cartridges are now finished as regards the manufac-

turing operations, but they are not ready for the mai'ket until

they pass through a rigid inspection. This inspection con-

sists in testing for accuracy, velocity and penetration.

The accuracy of the cartridge is tested by means of shoot-

ing the bullets at various ranges for which the cartridges are

adapted. This is done both by off-hand shooting, and also by

locating the rifle in stocks, sighting it directly over the bull's-

eye, firing it, and then noting the results.

The velocity of the cartridge is determined by means of

an instrument called the chronograph. This is an electrical

instrument which operates in the following manner: The
recording mechanism is connected with a wire, which is held

Just in front of the muzzle of the gun from which the cart-

ridge is to be fired. Another wire is placed in front of the

target and connected to the chronograph by an electrical cir-

cuit. When the apparatus is adjusted, a signal is given for

the cartridge to be fired. As the bullet leaves the muzzle of

the gun, it cuts the first wire which is connected to the chrono-

graph, and the latter commences to record the flight of the

bullet. When the bullet strikes the target, it breaks the elec-

tric circuit connected with the chronograph, and the instru-

ment instantly stops registering. The recording apparatus

shows the time taken by the bullet in traveling from the gun
to the target, and as this distance is always known, it is an

easy matter to determine the velocity in feet per second. The
velocity of the 0.30-30 cartridge was previously given.

This cartridge is tested for penetration by shooting the

bullets into boards of a given thickness. Pine boards, %-inch

thick, are, as a rule, used for this purpose. The penetration

of the 0.30-30 soft-nose bullet, which is described in this

article, is eleven boards, at a distance of 15 feet. If the

cartridge does not pass this inspection satisfactorily, the cause

is ascertained and rectified before any are shipped. These

cartridges are packed by hand in boxes which hold 25. The
boxes are then put in cases holding 5000 cartridges.

• * «

KEARNEY & TRECKER CO.'S DETAIL
DRAWING PRACTICE

The illustration is a reproduction of a detail sheet which is

an example of the drafting practice of the Kearney & Trecker

Co., Milwaukee, Wis. A shaft and two studs are detailed in

A Kearney &; Trecker Detail Drawing

the usual manner, and the location of the three parts when

assembled is shown on the same sheet. The drawing is typi-

cal, the location of every detail part being shown in this man-

ner. The advantage of this practice in the shop is obvious; it

shows the workman how the parts on a shaft must be assem-

bled and where the assembled unit goes. The sheet also shows

certain finish convention marks used to designate the allow-

ance for grinding.
* * *

One advantage of aluminum over copper for electric wires

is that the "oily" surface of aluminum, due to the coating of

the metal by hydroxide, causes it to shed water better than

copper, so that aluminum w-ires are less likely to be coated

with sleet even when they are larger in diameter than copper

wires.
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ASSEMBLING OPERATIONS IN THE B. & S.

AUTOMATIC SCREW MACHINES—

1

By S. N. BACON

The assembling of parts in the automatic screw machines is

a practice which is not widely followed as yet, and the writer

has only witnessed such jobs in shops where contract work

was being done. In this article light assembling operations

are described, and the attempt is made to prove that up-to-

date methods are really worth while. The examples given in-

clude not only the assembling operations themselves, but also

the making of the parts to be assembled from the same bar at

the same chucking. This not only decreases the cost of mak-

ing the parts, but also eliminates the necessity of handling

them a second time.

In Fig. 1 is shown a small brass bolt and nut which a job-

bing shop had been making for several years, each part being

made on a separate machine. The assembling was done by

hand, and consisted of screwing the nuts on the bolts. These

parts are now made in a No. Brown & Sharpe automatic

screw machine at the same chucking, and assembled without

rehandling.

The most interesting feature of the present method is the

revolving of the turret twelve times during one revolution

of the cams, that is, the turret makes two complete revolu-

tions while the cams make one; the necessity for this will be

explained later. The machine spindle is reversed three times.

The additional revolving of the turret and reversing of the

spindle are accomplished by the use of extra tripping dogs.

The method of applying the circular tools and the assembling

tool is shown in Fig. 2. A is the form tool which forms the

body of the bolt and cuts off the nut, and B is the tool which

cuts off the bolt. This latter tool is mounted on the front

cross-slide. This layout requires but one feeding of the stock

for both pieces. The turret tool shown in Fig. 2, which is a

carrier for the nut, comes forward just before the nut is cut

off, and the spring chuck C closes over it. (The stock at this

point is running backward.) The clutch finger D allows the

carrier C to revolve in the holder E, thus preventing the nut

from turning in the spring chuck and wearing off the corners.

When the nut is inserted in the chuck C. and has been cut off,

the spindle is rever.sed to run forward, the clutch finger pre-

venting the carrier from turning. This clutch also acts while

the nut is being screwed on the bolt. The clutch is more clearly

show-n in the sectional view to the right. The order of opera-

tions is as follows:
Rcvolu- Hun-

Order of Operations tions dredths

Feed stock to stop 18 3

Revolve turret 18 3

Drill O.lTS-inch rise at 0.0034-inch feed 53 9

Revolve turret 18 3

Tap in 12 2
Tap out 12

, 2

Cut off 0.145-inch rise at 0.0017-inch feed... 83 14
Revolve turret twice and bring carrier
forward (36) (6)

Form with tool on rear-slide 0.130-Inch rise at
O.O00S5-inch feed 159 27

Back away form tool to clear threading die 12 2
Revolve turret five times (90) (15)
Thread on 17 3

Thread off 17 3

Revolve turret 17 3

Thread on nut 12 2

Reverse spindle and withdraw turret 12 2

Cut off bolt 0.237-inch rise at 0.0019-inch feed 124 21
Revolve turret twice (36) (6)

Clearance 6 1

Total revolutions 590 100

With a spindle speed of 1474 revolutions per minute this

layout gives a gross production of 1500 pieces in 10 hours, or

1350 pieces net. The time required to make and assemble
both pieces is 24 seconds.

After the stock is fed out to a length sufficient to make both

pieces, the end is drilled and tapped for the nut, which is

then inserted in the carrier and cut off. The problem which
now arises is to revolve the turret a sufficient number of times
to bring the carrier into position to screw the nut on the

finished bolt, as soon as the latter has been threaded. This i&

successfully accomplished by revolving the turret twice while

cutting off the nut, and five times while forming the bolt.

The most interesting part of the job is the laying out of the

cams. The usual set of three cams is shown in Fig. 3, the

outline of the lead cam being shown as a solid line. It will be

noticed that the lobe for centering is omitted from the lead

cam. This is done because of the shallow depth of the hole

to be drilled, and also because the work is not required to be

very accurate.

The lobe which operates the carrier when gripping the nut

is shown from 28 to 36 on the lead cam. Careful calculations

Pig. 1. Nut and Bolt to be made and assembled. Fig. 2. Method of Applying
the Circular Tools and Construction of the Carrier or Assembling Tool

are necessary to determine the exact position of this lobe, so

that the carrier will grip the nut before it is cut off. The
method used to determine the position of this lobe is as fol-

lows: During the time from 22 to 28, which is equal to 36

revolutions of the spindle, the cut-off tool has advanced at the

rate of 0.0019 inch per revolution, or 36 X 0.0019 = 0.06S4 inch.

The diameter of the stock across the corners is 0.432 inch, and
the diameter of the drilled hole is 0.125 inch. Then the thick-

ness of the wall on each side of the hole when the carrier ad-

0.432— (0.0684 X 2) -0.125
vances on the work ^ •

,— = 0.085

2

inch, which is great enough to prevent the nut from break-

ing off when the carrier closes over it.

The hook shaped lobe from 74 to 76, threads the nut on

the bolt, and the sudden drop pulls the carrier off the nut.

DRILL THE NUT

76 f
PUT CN \.J^I

74 r-'

FORM Oaau BACK SL13E

fR-T. 5 TIMES)

:tfa<i/u'?iepy..V. Y.

Fig. 3. Cams used for Making and Assembling the Nut and Bolt

The spindle is then reversed, so that it will be rotating in the

correct direction to cut off the finished piece. The portion of

the cam surfaces from 99 to allows the cut-off tool to drop

back and clear the stock before it is fed out for the next piece,

* * *

One of the best -known scientific authorities on aerial navi-

gation in France, M. Soreau, has estimated that there is one

fatal accident in aerial flights for each 4500 miles covered.
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EQUIPMENT FOR ENGRAVING PEARL
REVOLVER HANDLES

The mother-of-pearl used for handles of fine knives, revol-

vers, etc., is the hard iridescent lining of pearl oyster or river

mussel shells. It is a calcareous concretion in irregular lay-

ers of nacre or nacreous substance, capable of taking and re-

taining a polish with luster and iridescence unequalled by any

other common material. Although pearl is hard and brittle,

it is cut with little difficulty by tools properly hardened and

tempered, and is readily machined to any required shape; but

the peculiarity of its stratified structure prevents the shaping

of the exterior of handles to a prescribed form, as is always

done, of course, with wood, ebony and bone handles. Pearl

must be shaped by following the natural cleavage lines if the

highly prized iridescent and lustrous effect is to be secured.

The necessity of following the natural shapes of pearl makes

no two knife or revolver handles alike. The contour and

Fig. 1. Gorton En^aving Machine adapted to engraving on
Rounded Surfaces

thickness of evtry pair of sides vary considerably and these

variations make a pretty problem for the designer of the en-

graving machine to solve. The following description applies

to the method developed by Messrs. George Gorton and Charles

Rothweiler, of the Geo. Gorton Machine Co., Racine, Wis., for

engraving pearl revolver handles on the Gorton engraving

machine.

The Gorton engraving machine is of the vertical work-spin-

dle pantograpn type, the revolving cutter being guided later-

ally by "copy" several times the size of the desired repro-

duction. Fig. 1 shows the column-type of machine. No. 1 G,

the knee and work spindle being in front and the copy table

in the rear. The desired reduction is obtained by setting the

pivot distances of the pantograph levers in the proper ratio.

The work spindle is made to follow the form of the copy in re-

duced scale and the design is cut in the work by a flattened

point V-shaped tool having one side cut away to the center

the same as the half-center used for reaming lathe centers.

The original design of the machine did not provide for guid-

Fig. 2. Copy for Both Sides of Pearl Revolver Handles

ing the sjiindle vertically for depth, although adjustment, of

course, was provided for setting the tool. In engraving

curved surfaces, there must be means for varying the vertical

position cf the cutter to conform to the shape of the piece,

if the depth of engraving is to be uniform. But as each half

of a pearl revolver handle is of different shape and thickness.

Fig. 3. Engraved Pearl Handle. Mold and Wax Former Produced in Mold

and no two are alike in a lot of a thousand, an individual

former must be provided for every piece.

The formers are made of sealing wax. one at a time, in a

mold containing the pearl handle to be engraved; and the

wax former and pearl go to the engraving machine together.

The pearl is mounted on a plate having three locating pins in

the top side and two guides on the under side. The mold,

made with tapered inner sides (see Fig. 3). is placed over the
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pearl and plate and all are clamped in plat-e as shown in Fig.

4. The melted wax is poured in the funnel-shaped opening

and the plug at the right is used to expel the air bubbles and

force the wax into close contact with the handle. WTien the

wax has hardened, the handle A is pulled a quarter-turn to

the right to cut off the sprue. The hole in the funnel is made

eccentric, as will be seen in Fig. 6, to accomplish this action.

This view shows the leaf of the mold jig raised to permit re-

moval of the mold and wax former. The sprue is broken off

Fig. 4. Jig lor Molding "Was Formers for Engraving Pearl Handles

below the level of the top surface, and no after trimming is

necessary.

In Fig. 5 is shown the jig used on the engraving machine

for holding the pearl handle. The handle is mounted on a

plate—a duplicate of that on which it is mounted when the

wax mold is made. The wax former is used on the machine

directly over the spindle, where it is fixed in a dovetail groove

holder, the same as the convex former shown in Fig. 1. The

Fig. 5. Jig for Holding Pearl Handle for Engraving the Name

guide point on top of the spindle casing is held in contact

with it by a spiral spring concealed in the side of the case.

The method of making the copy, Fig. 2, is simple but inter-

esting. Manufacturers generally send an engraved sample

to be duplicated. A rubbing taken off the sample on tracing

paper is thrown on a screen with a projecting lantern to a

scale, say, twenty times the size of the sample. The outline of

the Image is traced on a sheet of manila paper in pencil. The

tracing is then tacked on the drawing-board and gone over to

smooth up the lines, correct irregularities, distortions, etc.

When the sketch has been corrected, it is cut out and mounted

on a sheet of galvanized steel, using shellac both to mount it

and to harden the edges of the paper, which is a guide for the

pantograph tracing point. Several thicknesses of manila pa-

per are used in order to get a thickness of about one-sixteenth

inch. This makes the "first copy" that is used to generate

the brass-plate copy shown. The first copy in the case of the

engraving for the pearl handle is about five times the size of

the finished copy in brass and this, in turn, is about four times

the size of the engraving.

The actual engraving of a pearl handle does not differ ma-

terially from engraving the same design on a curved metal

surface, except that care must be taken to prevent breaking

away delicate points of the letters or tracery when the sup-

porting material on the opposite side has been cut away. For

instance, the slender sharp point of the "C" in the design

must be traced with care to prevent slivering, on the finishing

Fig. 6. Jig for Molding Wax Formers, with Leaf Turned back sho\Tlng
Eccentric Sprue Cutter, etc.

cut. The design should be traced if possible so that the cutter

action is toward the body of the remaining material, thus in-

suring some support for the pearl in direct line with the push

of the cut. F. E. R.
« « *

PATENTS AND PATENT PROTECTION
The patent laws of the United States were framed to encour-

age the arts and industries. Inventors were given monopoly
rights in their inventions for the term of seventeen years, at

the expiration of which anyone is free to make and market
the device protected by the patent. Notwithstanding the broad

intent of the patent law and the aim of its framers to encour-

age competitive manufacturing by giving inventors a monopoly
in the beginning, a certain odium attaches to the making of

machines on which patents have expired. Certain interests

in a few well-known cases have fostered the belief that the

j'Oung competitive concerns engaged in making the products

developed by them, are little better than thieves and pirates.

"UTiile we admire most the concerns that develop original

ideas and design and push their own peculiar products, there

certainly can be no blame attached to the makers of machines

no longer protected by patents.
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PUNCH AND DIE FOR BENDING A
PERFORATED BLANK

By C. H. ROWE*

The writer was at one time called upon 'to consider the best

method of bending the piece shown in Pig. 1. This at first

glance appeared to be a simple operation, but upon trying it

out, it was found that on account of the stock being so thick,

and the web between the holes so narrow, it was a dif-

ficult proposition to prevent the webs from being distorted.

The width of the rectangular holes was also increased.

The blanks were first cut to the required length in a power

shear, and afterwards pierced in the die shown in Fig. 2, the

Mach Inert/.y. Y.

Fig, 1. Perforated Blank to be bent to a Circular Sbape

Stock, of course, being of the required width. The piercing

die is made up of two sections A, which are held in a die-

holder not shown. The dowels D were used for locating the

two segments in the correct relation to each other. As it was

thought impracticable to make the webs integral with the

sections A, they were made from steel strips C, which were

inserted as shown. All the parts of the die were carefully

hardened and ground, after which they were assembled in a

heavy cast-steel die-holder having a clearance hole cut in it

Fig. 2. Die for Piercing the Holes in the Blank

a few thousandths of an inch larger than the holes in the die,

to let the scrap drop through.

As is our usual practice when making dies for piercing

thick stock, the die was made 6 per cent of the thickness of

the stock larger than the punch, and with a clearance angle

of % inch per foot. The blank was located by gages held on

the face of the die, and was stripped from the punch by a %-

inch machine-steel stripper, both of which are not shown ic

the illustration. The punch, which is not shown, was of or-

• Address : 254 Mason St., Milwaukee, Wis.

dlnary construction but great care was exercised when sharp-

ening it, to give it a shearing cut in order to decrease the

strain when cutting such thick stock.

When in use, it was found that the %-inch strips C (Fig. 2),

which were set into the die, began to settle in the die-holder,

so to overcome this trouble the die-holder was planed out V2

inch deep by 1 inch wide, and hardened steel strips were in-

serted close to the clearance holes. This gave a firm support

to the die members, and no further trouble was encountered

on this point.

The first attempt to bend this blank was made with a punch
and die somewhat similar to that shown in Fig. 3, but after

bending a few samples and checking the dimensions, it was
found that the %-inch webs were out of line, and that the

spacing of the holes lengthwise was uneven. As the holes

were required to be in line, and in the correct relation to each

other, these irregularities were not allowable. This first die

was just a plain die without any guiding members to fit in the

pierced holes and thus prevent the partitions from bending.

The next plan adopted was to bend the blanks in a die

which had projecting blocks fastened in it, that fitted in the

holes in the blank. Corresponding holes were also cut in the

punch for these projections made in the die. This method
was also a failure, as it was found that the blanks would

?
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Fig. 3. The Successful Bending Punch and Die

stick in the die, and it was necessary to pry them out, which

changed their shape.

The final bending punch and die used for this operation, and

which gave satisfactory results, is shown in Fig. 3. The die

A and punch B were made plain, as shown, the die having two

locating-pins C for locating the blank lengthwise, and a strip

T) for locating it sidewise. A flexible steel spring E was made,

and four blocks F riveted to it, as shown. These blocks were

made the size of the holes in the blank, and were located on

the flexible spring to correspond with the holes. The punch

C was cut away as shown by the dotted lines, to fit the steel

spring E, so in this way the spring was located by the pins C,

the gage D and the projecting edges of the punch.

In operation, the blank is located on the face of the die, and

the flexible steel spring E placed on top of it, with the blocks

F located in the holes. Then as the ram of the press descends,

the punch B forces the blank and flexible spring into the die,

giving the blank the desired shape. When the punch ascends,

the blank and spring still remain in the die, but by giving the

die a slight tap, the spring is released and flies back to its

original shape, when the blank can be easily removed from the

die.
# * *

The interior of gear boxes is likely to retain some sand even

if ordinarily well cleaned. To avoid trouble from sand work-

ing loose and getting into the bearings, the inside should be

painted or shellaced. One or two coats will securely hold

stray grains of sand and perhaps save cutting out a bearing.
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RAPID NUT TAPPING
The illustration shows a battery of twelve automatic nut

tappers installed in the plant of the National Screw & Tack

Co., Cleveland, Ohio, by the Acme Machinery Co. of the

same city. These machines are remarkable for the speed of

output and consequent low cost of tapping. One operator at-

tends four machines and each machine taps from 34,000 to

36,000 14-inch nuts per day of ten hours. The labor cost

per thousand nuts is less than IY2 cent.

Each machine has three spindles and three taps, but only

one spindle and tap is in operation at once. The nuts are

automatically fed to the revolving tap from the bottom of a

hopper and when the tap shank is full, the turret automati-

cally revolves, bringing the next spindle and tap into action.

The operator loosens a set-screw holding the shank and un-

loads the tapped nuts, then replacing the tap in its spindle.

NON-FERROUS CASTINGS FOR HIGH
PRESSURES*

The results of investigations covering over three years,

which had in view the determination of the best non-ferrous

alloys capable of withstanding high pressures, are contained

in the following article:

The alloys commonly used come under two general heads:

Gun metals consisting principally of copper, tin and a little

zinc; or complex brasses containing mostly copper and zinc.

Manganese bronze as applied to this latter class is mislead-

ing, it being really a brass composition with minor ingre-

dients which in no case exceed two per cent. Gun metals
have only a moderate strength and ductility, while this man-
ganese bronze constitutes a considerable advance in both re-

spects.

An example will illustrate the casting difficulties to be con-

Battery of Acme Non-reversing Automatic Nut

There is no backing of taps out of the nuts, and consequent

loss of time and stripping of threads. The operator's work is

simply keeping the hoppers filled and discharging tapped nuts

from the taps.

The National Screw & Tack Co. has fifty of these machines
in use, thirty of which are the No. 1 size (3/16 to 5/16 inch

capacity) ; eighteen of the No. 2 size (% to % inch capacity)

;

and two of the No. 3 size (% to 1 inch capacity). Six more
of the No. 1 size are now being installed, which will make a

total of fifty-six.

A soap compound is used for cooling and lubricating the

taps. This is pumped to the machines from a common sup-

ply through pipes and returns by gravity to the supply tank.

The following formula for making phosphor-bronze castings

of a tensile strength as high as possible is recommended by
The Foundry: Copper 90 per cent, tin 4 per cent, five-per-

cent phosphor-tin 6 per cent.

Tappers in Plant of National Scre-w &. Tack Co.

tended with: When the copper and tin are melted, dross or

scum is formed by oxidation, and gas is dissolved in the

melted alloy. At the proper temperature the zinc is added
and the dross removed by stirring and skimming, and the

metal is then poured through a gate designed to trap any
dross into a sand mold, the temperature being enough above

the freezing point to allow the mSfcal to flow readily. This

causes shrinkage which continues to the freezing point, below
which contraction occurs. The solubility of the dissolved gas

diminishes as the temperature drops, causing an evolution of

gas at the moment of incipient solidification. The liquid be-

ing quite viscous, entraps these bubbles thereby causing
sponginess in the castings. Blow-holes in the metal may be
occasioned by the mold. Another source of unsoundness is

caused by the segregation of tin-rich mixtures caused by the

unequal rates of cooling. Faulty patterns are another cause

* .Absti-.not of a pnper on "The Production of r.istings to With-
stand High Prcssiiri'S" prpsonti^d before the December meeting of the
Institution of Mechanical Engineers liy Prof. II. C. II. Carpenter and
C. A. Edwards.
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of failure principally due to the changes in size not being

gradual.

The plan of investigation outlined was as follows: To work
out the conditions for success for the simplest cases and hav-

ing this achieved, to introduce one complication at a time

with the object of finally considering an ordinary industrial

case. The castings contemplated were to have mechanical

strength, homogeneity, soundness, freedom from deterioration

and minimum corrodibility.

The first step was casting a cylinder in a chilled mold, in

this way eliminating mold and pattern difficulties and also

reducing to a minimum blow-holes and sponginess, the rapid

cooling being one of the chief aids to the escape of gas. At

the outset experiments were made with pure gun metal con-

taining only copper and tin in the ratio of 85 to 15. Cylinders

with %-inch bore and wall thickness also of % inc'i could with-

stand 18 tons hydraulic pressure before bursting, no signs

of leakage being apparent up to this point.

These same cylinders were next cast in both green and dry

sand molds but the results were unsatisfactory, even though

attempts were made to quickly cool the castings by imbedding

blocks of metal in the sand. The failure was attributed to the

segregation of tin-rich areas. These experiments were not

continued further as it was learned that metals of this com-

position deteriorate with time.

Aluminum bronzes were next considered. From previous

experiments these appeared to have the following advantages:

Even though cast in sand there is no segregation owing to the

small freezing interval; they possess considerable tenacity

and homogeneity, the former falling, the latter rising as the

aluminum is increased; and alloys of this composition are

readily made and have but slight corrodibility. The first of

these were cast in the chilled molds at 80 degrees above

freezing point. Wbile signs of dross were apparent, it was

confined to the surface and did not affect the soundness of

the material, as 18 tons pressure could be withstood without

failure. Green sand castings of the same composition were not

satisfactory as one-half of them failed in the preliminary low

pressure test, while the others remained unbroken even after

the wall thickness had been reduced purposely to H inch. Ex-

periments with a stiffer material were decided upon and cylin-

ders were made containing from 9.5 to 11.5 per cent alumi-

num. Up to 11 per cent the qualities of the metal were im-

proved, but beyond that point the bronze became brittle and

remarkably inferior.

The next step was to produce castings in more complicated

forms, a hydraulic valve block consisting of lug, barrel and

base-plate, being chosen as an example. This proved unsuc-

cessful, so with an idea of simplifying the problem, the base-

plate was removed and only the barrel and lug cast.

Experiments were made to clear the fluid metal by the addi-

tion of deoxidizing agents, but unsatisfactory results were ob-

tained. The fluxes used were magnesium, calcium silicide,

sodium carbonate, manganese ana a mixture of sodium car-

bonate and borax. Inferences drawn from these tests were

that while these metals are very viscous in a liquid state, this

is not due to the metal itself but to a tenacious film of

alumina which invariably covers the surface. As the liquid

metal would offer little resistance to the natural rise of the

dross to the surface, it was concluded that the dross was in

some way formed inside the mold. This is caused by the con-

stant oxidation of freshly exposed surfaces when the metal

enters the mold in ripples or waves, causing the formation of

a large amount of dross "^hich sticks to the mold. From this

it follows that aluminum bronzes should be poured very quietly

and any agitation of the metal avoided. Also the metal should

enter the mold at the lowest possible point through a rather

narrow opening, and in the case of green sand molds wet sand

must be avoided particularly in the lower parts where the

metal rests on the sand.

Microscopical examination showed that the structural con-

stituents of aluminum bronze were the same no matter whether

the casting is large or small within the limits of these ex-

periments.

Test pieces of the same general size as the valve blocks when

tested for strength gave an ultimate strength of 55,000 pounds
per square inch, while similar tests made on pieces cast at a

lower temperature failed much lower.

Tests with these bronze castings for high-pressure steam
especially when superheated, are being conducted by experi-

menters out the results are not contained in this record.

* * *

TABLE FOR CALCULATING THE OUTSIDE
DIAMETER OF WORM-WHEELS

By J. A. FTJCHS-

The regular formula for calculating the outside diameter
(to sharp corners) of a worm-wheel, as indicated in the ac-

companying illustration, is:

D = 2 lA - A cos —
j

cl

in which
Z>= the outside diameter of worm-wheel to sharp comera,
A= the radius of the curvature of worm-wheel throat,

a:=:face angle of worm-wheel,

d= throat diameter of worm-wheel.

By writing this formula in the form:

£) •iA (l-cos^) + d

it will be seen that the expression within the parentheses

can be tabulated for various face angles, and such a table la

TABLE OP FACTORS C USED IN WORM-QEAB FORMULA

J/jvA/nery.-V. r.

Angle a. Factor Angle a. Factor Angle o. Factor Angle a. Factor
Degrees C Degrees C C Degrees C

30 0.034 46 0.080 62 0.143 78 0.223
31 0.036 47 0.083 m 0.147 79 0.328
33 0.039 48 0.086 64 0.152 80 0.234
33 0.041 49 0.090 65 0.157 81 0.240
34 0.044 50 0.094 66 0.161 82 0.245
35 0.046 51 0.097 67 0.166 83 0.251
36 0.049 53 0.101 68 0.171 84 0.257
37 0.053 53 0.105 69 0.176 85 0.263
38 0.054 54 0.109 70 0.181 86 0.269
39 0.057 55 0.113 71 0.186 87 0.275
40 0.060 56 0.117 73 0.191 88 0.281
41 0.063 57 0.121 73 0.196 89 0.287
42 0.066 58 0.135 74 0.201 90 0.393
43 0.070 59 0.130 75 0.207
44 0.073 60 o.\u 76 0.312
45 0.076 61 0.138 77 0.217

given herewith. By using this table and calling the values

found in the table for various angles, C. the formula takes the

simple form:
D — 2A X C + d

in which C can be found in the table for any angle from 30 to

90 degrees.
* * *

In a recent number of The Mechanical Engineer, the value

of the pyrometer as an adjunct in steel hardening, is dis-

cussed. While an expert mechanic can usually distinguish

small temperature differences from the appearance of the tool

being heated, the actual temperature is usually more or less

in doubt, and the results obtained on successive occasions are

seldom exactly the same. By a pyrometer, the temperature

can be adjusted exactly to suit previously determined best

conditions. While pyrometers made of the rare earth ele-

ments are more sensitive, they are fragile; and a newer type

constructed of the baser elements answers equally well for

this work.

Address : 39 Sayre St., Elizabeth. N. J.
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ENGRAVING CALIBRATED CIRCULAR
SCALES

The graduated circular scales shown in Figs. 1 and 2 are

used on the sphygmo-manometer, an instrument employed by

the medical profession to determine the blood pressure in the

arteries. Each instrument is calibrated and its scale is en-

graved to suit. Comparison of the two scales illustrated shows

considerable difference in the length of the graduated arc.

The graduation lines are radial, and the problem of cutting

them to suit each calibration presents no special difficulties,

but engraving the figures to 26 inclusive is made difficult for

•ft.' O N2'025
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Figs. 1 and 2. Calibrated Disks Engraved after Graduation

the reason that the position of each number is changeable and

its base must be kept parallel to the horizontal diameter. The
Geo. Gorton Machine Co., Racine, Wis., lately fitted out a

maker of surgical instruments with a Gorton engraving ma-

chine and a special fixture for the copy-holder for engraving

these numbers, which has some interesting features.

The fixture shown in Fig. 3, provides copy for the gradua

tion numbers, the name of the instrument, etc., and the serial

number. The copy for the serial numbers is made of T-shape

G9I^ ^«a^n,J|LWSi^..^M|m I^Jlii^^^

^(l
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Fig. 3. Jig Copyholder for Adjusting and Holding Copy to suit each Disk

vertical section, as is shown in the illustration of "1" and "2"

at the bottom. The copy for the figures is clamped in the

slot by the thumb-screw at the right. The serial number part

of the jig is simple, and no more explanation is necessary. The
copy for the graduation numbers is on circular studs. Each
stud can be twisted on its axis and each stud with its holder

can be adjusted on the circle to suit the graduation of the

Fig 4, Chuck for Holding Graduated Disk for Engraving

scale to be engraved. The method of using the jig is as

follows:

The graduated disk to be engraved is held in the chuck.

Pig. 4, and mounted on the work table of the engi-aving ma-

chine. The chuck, shown disassembled in Fig. 5, admits of

adjusting the disk holder relative to the base of the chuck and

the machine after the disk has been clamped. This feature is

a necessary provision in order to set the disk so that the name,
serial number, etc., shall be engraved on lines at right angles

to the vertical axis of the circle drawn midway between the

end graduations.

The operator clamps the engraved disk in the chuck and then
twists the chuck around in the base until a line drawn through
the extremities of the end graduations would be parallel with
the horizontal axis of the copy holder, Fig. 3. The stud carry-

ing No. is loosened and the stylus point on the pantograph
arm overhanging the copy is dropped in a prick mark in the

stud-holder sector that can be seen between the stud and its

clamp screw. Meanwhile, the set-screw holding the sector to

the base has been loosened and the cutter in the work spindle

is dropped into the first graduation. The sector is thus shifted

to the correct place and is clamped by the set-screw to the base.

The stud then must be squared, and this is accomplished by
the sliding bar square, pivoted at the left, which provides for

lateral and vertical adjustment of the small squaring blade

shown over stud No. 14. Each stud has a cut across its upper
face, thus making a face to square by. The stud is first lo-

Pig. 5. Chuck Disassembled

cated to correspond with the graduation on the disk to be en-

graved and then is squared and clamped in place.

After setting the studs, the engraving of the calibration

numbers, serial number, name of instrument maker, etc., is

done the same as any other engraving to which the Gorton
machine is adapted. The copy just described is several times

larger than the engraved disk, the latter being 1 7/16 inch

diameter; the reduction of scale is accomplished by setting the

pantograph reducing motion to the desired scale. F. E. R.

* * *

VARIABLE-SPEED MECHANISM
A construction embodying an old principle is dealt with in

U. S. patent No. 975,869 (November 15, 1910) issued to John G.

Jones, Rochester, N. Y. It provides for the transmission of

small power from a driving shaft to a driven one in such

manner as to permit the speed of the latter being varied

easily, quickly and noiselessly when circumstances require.

Variable-speed Power-transmitting Mechanism

From the engraving it will be seen that It consists essen-

tially of two cones A and B on a shaft C. The cone A, a

face view of which is shown in the view to the right of the

section, is secured rigidly to the shaft C, and is the driving

member, its periphery being formed for a belt of any desired

shape. Cone B is free to slide on the shaft, its movements
being regulated by adjusting device D.

The two cones are so formed with radial slots that the one

may fit into the other. This provides a circular V-shaped

groove whose diameter can be adjusted at w-ill, giving a wide

range of speed ratios.
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RAILWAY TERMINALS
The great railroads complain of the lack of terminal fa-

cilities, and most of the delays of freight transportation are

laid to this limitation. Ways and means are being generally

discussed for increasing yards and facilitating the movement
of freight, but practically all the plans involve the expendi-

ture of millions of dollars, and millions of dollars are not

easy to get in these days of general distrust of railroad man-

agement. As the business of transportation Increases, ter-

minal congestion will become more and more acute if present

methods are followed. In fact, it can be demonstrated that

terminal yards of area in proportion to the tonnage that in

all probability will be carried to the great lake and sea ports

in 1950 will be a physical impossibility at points within a

radius of ten miles of the centers of population. The theory

that great freight terminals are necessary for great centers

of population must be abandoned the same as it has been

abandoned for heavy passenger traffic in a few cases. The

Brooklyn Bridge and the loop of the Hudson & Manhattan

R. R. are terminals for passengers but not for cars. UTiy

should freight cars be held for days to discharge freight? It

is easily possible to unload a 40-ton gondola of coal in four

minutes, and equally as remarkable improvements in the un-

loading of general freight are perhaps possible. Let the rail-

road managers concentrate some of their energy on solving

the terminal problem as it must eventually be solved, and not

try instead to burden the country with vast investments in

the present types of terminals that are so wasteful of time

that the average daily movement of freight cars is only twen-

ty-four miles, as has been shown by reliable statistics.

* * *

The problem of automatic stability of aeroplanes seems to

have been solved, or at least to be nearing its solution. Lieut.

PRESS TOOLS FOR MAKING SMALL
HINGES
By DESIGNER

Among the parts of the Fay-Sholes typewriter is a small

hinge known as the short pressure plate hinge, shown in its

finished form at A in Fig. 1. The tools for the manufacture

of this hinge are shown and described in this article. In Fig.

2 is shown the blanking tool. The die A is made up of two

pieces of hardened and ground tool steel, fitted together as

shown, and fastened to the machine-steel die-block B by screws

C. and located by dowels D. The stripper E, of machine steel,

is fastened to the die-block by means of screws F which are
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Fig. 1. Hinge to be made, shown in Natural Size, and Two Stages of
Completion

tapped into it and also fasten the die-block to the base casting,

the heads of the screws being countersunk in the latter. The

dowels Q locate the stripper on the die-block. A finger stop

H is provided for locating the stock. This stop is actuated

by a pin in the plunger casting.

The punch 1 is fitted tightly into the machine-steel punch-

block ./. and is backed up by a pack-hardened bearing plate A",

to which it is fastened by a flat-headed screw A.

The hardened plate is also screwed to the punch-

mmmmi
Silachiiicri ..v.r-

Fig. 2. Blanking Die for Hinge
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Fig 4. Second Bending Die

J. W. Dunne, an Englishman, recently gave an exhibition with

his automatic stability biplane in England. He made two

flights of seven and eight miles each, and was able, as he

flew, to take his hands off the control levers and to write notes

while the machine continued on its course. The Dunne ma-

chine is a fairly heavy one and is shaped much like a snow

plough with the sides open. It has neither tail nor rudder

and depends for its steering power on two small flaps at the

rear edge of the upper plane.

Fig. 3. First Bending Die

block, and the latter is screwed to the plunger casting, the

screws being tapped into the punch-block, and the heads coun-

tersunk in the plunger casting.

Fig. 3 shows the first forming tool. Fig. 1, at B. shows the

shape of the piece after leaving this die, in which one end of

the piece is bent up, and the curl started at the narrow end.

The construction of this die is somewhat different from the

former. The die in this case is made up of three pieces, A.

fitting together and wedged into the die-block B by making
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the sides with a taper of 5 degrees as shown at C. A hole is

worked out in the die-block to receive the die, thus making

the use of screws and dowels unnecessary. A machine steel

pack-hardened backing plate D is provided under the die-block

as a hacking surface for the die. The punch is made as de-

scribed for the first tool. Gage plates E of machine steel, pack-

hardened, are provided for locating the work; the latter, when

in position, rests on the pad F. which is shown depressed in

the drawing, and which is returned to its normal position by

o

FUEL OIL LOCOMOTIVE TIRE HEATER
By PRANK C. PERKINS

The fuel oil tire heater shown in the accompanying illus-

tration is self-contained in its construction and simple in its

operation. It is interesting to contrast the ordinary tire heater

which uses three to four gallons of gasoline and takes from

20 to 30 minutes to remove a tire with this fuel oil tire

heater, w^hich is said to require only from iVa to 21/2 gallons

of fuel oil, taking only 6 to 10 minutes to

do the work. The saving in fuel and time

is at once apparent.

The portability of the equipment is a

valuable feature, as the heater is mounted

on wheels and may be conveniently moved
about in the shops to the different wheels

from which the tires are to be removed.

In utilizing the apparatus, the heater is

pushed to the locomotive and the pipe ad-

justed to the tire. Upon turning on the oil

and air, the combustible mixture Is sprayed

into the retort chamber or gas producer,

and ignited. At first only a small quantity

of oil is allow-ed to pass into the chamber,

and upon ignition, the carborundum lining
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Pig. S. Pinal CurUng Die

a spring-pressure device not shown in the illustration.

The punch and die in Fig. 4, which, in general construction,

is similar to that shown in Fig. 3, performs the next step

of further forming the curl at the narrow end. The piece

after the operation is shown at C. Fig. 1. The work, located

by gage plates B. rests on the pad A, and is carried down Into

the die on the pad on the down-stroke of the press until the

bend is completed to the form shown in Fig. 1. It is then

lifted out by the punch and falls back onto the die.

Fig. 5 shows the tool for closing in the eye partly formed by

the previous operations. The piece after this operation ap-

pears as shown at A, Fig. 1, except that the holes have not yet

been pierced. In Fig. 5, the piece is laid on the die A, and rests

against the gage plate B. The arbor C is then pushed into posi-

tion, being actuated by the lever D. The punch curls the pro-

jecting end around the arbor, completing the curl. The arbor

is withdrawn from the finished piece by a reverse movement of

the lever, and the piece is readily removed from the die.

Fig. 6 shows the punch and die for the last operation, that of

piercing the three holes. The piece is located as shown, and

is held by the arbor A which fits into the eye. The arbor is

moved out of the way for the insertion of the work, by the

handle B. When the piece is in position, the arbor is moved

into place by the spring C. The stripper D holds the work

firmly while the piercing punches E operate. The pieces F are

bearing surfaces for the stripper to strike against.

HOW TO MAKE MONEY AT HOME!
A country boy desiring funds to complete his education

took a correspondence course in mechanics and began to manu-

facture locomotives at home, sending out the completed work

in neat cartons. He now supplies his engines to most of the

tig railroads. His example is worth following by those fond

of light home work.

—

Wex Jones.

Fig. 6. Piercing Die for Holes

of the chamber is rapidly heated to a white heat, when more

oil is then allowed to spray into the chamber; and this, com-

ing in contact with the heated lining. Is at once vaporized, the

highly heated vapor or gas passing into the burner and issu-

ing from the openings at which it is ignited.

It is stated that the vapor or gas burns with an intense

heat at the openings; and, as these openings are placed close

together and almost entirely encircle the tire the latter is

Apparatus for Removing Locomotive Tires, using Puel OU

quickly heated so that the time required for its removal is

reduced to a minimum. The cost of the operation is thus

materially reduced, and there is also a considerable saving in

fuel as well as in the time required for the operation. It is

maintained that this fuel oil tire heater produces no smoke,

which renders it especially useful for indoor use; at the

same time it is simple in construction, safe and easy to oper-

ate and very economical.

*.\ddress : Erie Co. Bank Bldg., Buffalo, X. Y.
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VENTILATION OF DRAFTING-ROOMS
Good ventilation is a topic that is being discussed continu-

ally by those who would improve the general conditions in

homes, factories, and public buildings. The subject is not

of great importance in the general run of machine shops, as

the construction, size of the buildings and mode of heating

modern plants, generally provide plenty of fresh air; but in

many drafting-rooms the conditions are quite different.

Draftsmen require warm rooms in winter in order to work
comfortably, and the tendency is to exclude fresh air when
weather conditions are severe. The result Is vitiated air, and
the consequent lassitude that is a foe of the active mind and
hand. Provision should be made for a plentiful supply of

fresh air, warmed to a temperature of about 68 to 70 degrees

F. and of the proper degree of moisture. The more moist the

air, up to a certain degree, the lower will be the comfortable

temperature. The air in a room heated by steam pipes tends

to become very dry, and a higher temperature is required for

comfort than when the air has absorbed the proper amount
of moisture, which is about 70 per cent on the humidostat
scale. The provision of moist air permits freer ventilation in

cold weather without discomfort than is possible with very

dry air.
* * *

CLEAN VS. DIRTY SHOPS
A man's surroundings react upon his ideals, mode of

thought, and ways of working. The workman who comes from
a slovenly home where meals are badly cooked, the house in

a litter and things generally in a disordered state, will, in

the natural order of things, be a slack and unsatisfactory

workman. His moral stamina will be low and his ambition

listless. The best workmen generally, ai'e those having cheer-

ful homes, good wives and happy children. They have some-

thing to live for and work for—ambition to some day, per-

haps, hold a position of responsibility.

Granted that this is true, why should a manufacturer re-

quire his workmen to work in a dirty, ill-kept shop—where
old waste and oil slip under a man's feet as he walks, and

where the machines are coated with grease that never has

been cleaned off since they were bought?

Cleanliness costs, and so does almost everything that is

worth while; but it pays in the long run. It pays in the

effect on the men, in tending to raise the standard of work-

manship, in elevating moral standards, in reducing fire risk,

and in saving machinery from abuse. By all means cleanli-

ness pays, and the dirty shop is always a reproach to the man-
agement.

* * *

SPEEDS AND FEEDS
For several years it has been the fashion to provide a very

wide range of speed and feed changes on machine tools. Gear

boxes galore have been designed to facilitate changes, and the

cost of machines has been considerably increased by features

that some purchasers now regard as being of little use. Well-

informed mechanics, foremen, superintendents and managers
know that the working limits of most machines used in manu-
facturing are comparatively narrow. Probably ninety per cent

of the lathes and drilling machines would be as efficient as

they are to-day if one-half the speed and feed changes were

eliminated.

Machine tool users are beginning to realize that when an

engine lathe is bought having a range of speeds and feeds

much wider than is ever required they are paying for some-

thing practically useless. Changes in machine tool design

are being made to meet the demands for greater simplicity.

In the words of one well-known maker it is, "back to the

simple life" in machine tool design as well as in other ave-

nues of activity. No one questions the desirability of provid-

ing convenient means of getting all needed changes on tool-

room machines or machines used in jobbing shops, but these

are a comparatively small percentage of the total output. The
policy should be to build the machine to fit the average con-

ditions and price it accordingly. Let those who want more
order what they want and pay for it.

» * »

ECONOMY OF EFFICIENT FIRE
PROTECTION

The annual fire waste in the United States is appalling, ex-

ceeding $100,000,000 by conservative estimate. This estimate

is for the actual loss of property, there being no data, of

course, for the loss of w-ages and profits, and indirect busi-

ness losses generally. The fire insurance companies, as a

matter of good business policy, have brought about many re-

forms in factory construction designed to greatly reduce the

fire risk. The growing use of concrete is another factor that

should tend to reduce the proportional loss, though it is doubt-

ful if the aggregate fire waste will show perceptible diminu-

tion in the next twenty years, or until a large part of the

present wooden structures have burned or been torn down.

Among the means for preventing destructive fires, the

sprinkler system, which originated in the needs of woodwork-

ing mills, is the chief. There is little chance for a fire started

in a building equipped with sprinklers as prescribed by stand-

ard specification, to become a destructive conflagration. The
moment the temperature of the air surrounding the sprink-

ler head reaches or exceeds ISO degrees F., the fusible links

melt and the flow of water automatically starts. If the fire

spreads, more sprinklers go into action and unless the condi-

tions are abnormal the flames are promptly extinguished.

The experience of a well-known machine tool builder of the

Northwest is a good illustration of what this system means

in saving insurance premiums. For several years the plant

consisted of wooden buildings, and being outside the city fire

protection zone, the insurance rate was high, the premium

being about $3000 annually. A new building of semi-fire-

proof construction has been built and equipped with the

sprinkler system throughout. The annual premium on twen-

ty per cent more insurance is only about $200. Counting

ton per cent interest and depreciation on the investment in

the protective system, there still remains a large annual sav-

ing, and besides that the greatly added security of the busi-

ness, which has required years of hard work to build up.



April. 1911 jMACHINERY 611

MAKESHIFT DEVICES
In many lines of manufacturing, special machines and ap-

pliances are required for economical production, jigs and

fixtures and special tools being included in this generaliza-

tion. These are generally made in the shops themselves, as

the peculiar conditions and special features to be covered re-

quire specialists for the work, which is in the province of the

toolmaking department.

How much further a purely manufacturing enterprise may
go in turning out such work is open to question. Machines of

a highly specialized nature are often built at home at heavy

cost in order to keep the designs secret, and this class of

work we are not considering. What we have in mind is the

conversion of engine lathes into turret lathes, the adaptation

of drill presses to odd and unusual uses, etc. In most adapta-

tions of this kind the superintendent or manager is self-de-

ceived in fancying that substantial savings have been made,

and, although the converted tool may appear on the books at

half, or less, of the cost of the manufactured tool, the chances

are that it is of inferior design and capacity, and therefore

an uneconomical machine.

However, the chief objection to the conversion of standard

machines into special tools is that such work requires the

time and thought of responsible men whose energies might

more profitably be devoted to manufacturing economies. If

a shop manager is designing special machines, he is using

mental energy that, nine times out of ten, could be more profit-

ably expended on his designs and in working out ways and

means for increasing and improving the output. The general

tendency of progressive manufacturers is to use standard ma-

chine tools on those lines of manufacture which are produced

in comparatively small lots. Of course, where the produc-

tion runs into thousands yearly, the saving effected by com-

bination machines that drill, bore, ream, face and tap a cast-

ing at one setting is enormous. But if the equipment is to

comprise such machines, they should be designed and built

by men not directly responsible for the manufactured output.

* * *

OPPORTUNITIES IN THE MACHINE
TOOL BUSINESS

In these days when "big business" and monopolies seem
to be the rule, it is encouraging to the ambitious mechanic to

be assured of the opportunity for individual success of the

brainy man who elects to build machine tools. The man with

experience and good ideas can build machines that will sell

in competition with the largest concerns, with profit. He
must perhaps act in the early years of his venture as de-

signer, draftsman, superintendent and salesman, but the fact

that he can combine these functions under one hat gives him
some advantage over the top-heavy expensive organization

in which the president and other responsible officials are so

far removed from the atmosphere of the shops and its needs

and are so harassed by the details of the administrative side

of the business that their personality is not impressed on the

product. Moreover the cost of administration puts the big

business out of competition where the product is of a special-

ized character. Inventive skill combined with good judgment
and business ability has many a good chance for success in

machinery building, and the more of the small fry that be-

come successful building special tools, the better it seems to be

for the big concerns building standard lines.

* * *

INDUSTRIAL SAFETY ASSOCIATION
At a dinner given by Mr. David Williams at the Engineers'

Club. New York, March 1, the plan and scope of the newly

organized Industrial Safety Association were outlined by Mr.

Williams and the president of the association. Dr. F. R. Hut-

ton. Copies of the first number of the Journal of Industrial

Safety, the organ of the new association, were distributed

among the guests; this means of public expression is one of

the reasons for the birth of the organization.

The Industrial Safety Association is closely associated with

the American Museum of Safety, whose quarters are in the

Engineers' Societies Building, New York, and although of

later origin it stands in the relation of a parent body to the

Museum. The objects of the association, quoting from the

constitution, are:

To prevent accidents to life, limb or body of persons engaged
in productive industry, or in the occupations contributory

thereto in which mechanical or other sources of power are cm-

ployed; and to promote the health and well-being of persons

engaged in the wage-earning processes and other occupations

of life, by disseminating knowledge of sanitation and hygiene.

These objects shall be sought by the association through the

gathering together of knowledge on these subjects and by its

distribution among the members and the public generally, by

means of publications, lectures and other educational processes.

The methods to be used by the association shall consist in col-

lecting models, photographs, illustrations and exampies of

safety devices and apparatus designed to prevent or lessen acci-

dents in industry and other occupations; in collecting litera-

ture and other information on the subjects of accidents and
industrial hygiene and the maintenance of a library for free

public reference on these topics; the conduct of research work
and investigations into the effectiveness and improvement of

safety apparatus; the maintenance and support of collections

of such safety devices and their exhibition in museums in

New York, and other cities as may from time to time seem
desirable; and the conduct in every way of educational work
along the lines of diminishing accidents and promoting better

sanitation and hygiene.

The membership is divided into eight classes, viz: patrons,

supporting members, contributing members, league members,

members, associates, honorary members and corresponding

members. The annual dues are: patrons, $500; supporting

members, $250; contributing members, $100; league members,

$25; members, $10; associates, $5.

Dr. Hutton in his remarks expressed the thought that the

Industrial Safety Association would be better fitted to pro-

mote safety work than any of the great engineering bodies,

such as the American Society of Mechanical Engineers, as it

could work with all the great associations and secure coopera-

tion and agreement on measures to be recommended to manu-

facturers, etc., for promoting the safety of industrial activities

generally.

The importance of progressive and intelligent work that

will promote safety in manufacturing and other activities

should be better appreciated by the engineering profession.

In the salutatory published in the journal, Dr. Hutton wrote:

An accident in a factory or shop is followed by a train of

increased costs borne by some one or several. These costs

include:

First, the proper compensation of the victim, who, for a

longer or shorter period is unable to earn wages.

Second, the cost of litigation which follows the accident

where employer and employed are not in perfect accord re-

specting the responsibility for it.

Third, the diminished rate of production, which follows the

nervous shock to everyone who witnessed the accident and

ran to the help of the sufferer.

Fourth, the time to train a new operative to the skill and

speed of the disabled one, and losses from defective work dur-

ing the process.

These appear inevitably in the cost of the production, and

every buyer of the article manufactured pays his share in un-

necessary prime cost.

The community, too, is concerned as its resources are wasted

when an accident is unnecessary or avoidable, in paying for

an ambulance, the hospital expenses and the care of the de-

pendent. These resources should go to relieve unavoidable

illness, failing strength from old age, and the surgical require-

ments of the best and most healthy community. Indirectly

also the community is held back because children of the dis-

abled men are taken from school before they are fitted for

their life work.

The officers of the Industrial Safety Association see three

general methods open to promote its work: The first is by

maintaining a museum or exposition, such as is now the

American Museum of Safety. The second is by lectures illus-

trated with photographs showing safety devices, causes of ac-

cidents, sanitary improvements, etc. The third method is by

the circulation of printed matter of which the Journal of

Industrial Safety is an example. This will reach those r.n-

reachable by exhibition or lectures and perhaps will be fully

as effective as the other two ccmbined.

Further information regarding the association can be ob-

tained from the as.sistant secretary, Mr. M. S. Hutton. 29 W.
39th St., New York.
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SHRINKAGE AND FORCED FITS*—

1

By WILLIAM LEDYARD CATHCARTt

A shrinkage fit is a cylindrical or slightly conical joint be-

tween two machine members, as a crank-web and a shaft, in

which the bore of the outer member or crank is smaller than

the diameter of the inner member or shaft, so that the outer

member must be expanded by heat before it can be set in

place, while, in the subsequent cooling, it contracts and grips

the inner member with a force which depends on the charac-

ter of the metals, on the thickness of the outer member, and

on the difference between the original diameter of the bore

and that of the inner member. This difference is called the

allowance for shrinkage. A forced fit is based on the same
principle and Is virtually of the same character, except that

the parts are forced together when cold by hydraulic or other

pressure. It is the object of the following article to present

a few fundamental formulas for the design of shrinkage fits

and to show their application, as well as to place on record

some data relating to this matter, obtained from practice.

Lateral Contraction

A stress, tensile or compressive, has not only full effect in

its line of action, but also produces compression in a direction

at right angles to that line. This action is called lateral con-

traction. Thus, referring to Fig. 1, if the short length be-

tween the planes ab and cd of a rectangular bar be subjected

to the unit tensile stress T at right angles to the ends ab and
cd. the stress in planes parallel to the line of action of T will

be equal to T ; but the stretching of the metal In the direction

of this line causes a contraction in the directions which are

perpendicular to it. This contraction is equivalent to that

which would be caused by a unit compressive stress P,. acting

on the sides be and ad, and by a similar stress P, acting on
the sides ac and bd. The magnitude of these induced com-
pressive stresses depends on the metal. For wrought iron

Fig. 1. True and Apparent Stresses

and steel. Pi and P; are each taken usually as equal to 1/3 T;
for cast iron, the ordinary values are about 1/4 T. This frac-

tion, 1/3 or 1/4, is called the factor of lateral contraction,

which factor will be designated by (p in the following.

If the unit stress T, Fig. 1, had been compressive instead of

tensile, there would still have been compression on planes

parallel to its line of action, but that compression would then

act outward from, instead of inward toward, the axis of the

* In the present article, the mathematical proof of the formulas
given has been omitted, it having been the object to present the data
in as practical a form as possible. Those interested in the theoretical
treatment are referred to M.iCHi.VERy"s Reference Series No. 89. "The
Theory of Shrinltage and Forced Fits—With Tabulated Data and Ex-
amples from Practice," which will be published shortly. For further
information previously published on this subject, see Machlvery,
July, 1909. "Machine Shop Practice—Shrinkage and Forcing Fits,"
and also Machinery's Data Sheet Series No. 7. "Shafting, Keys and
Keyways." pages 28, 29 and Ml.

t Address : Gwynedd Valley, Pa.

body. The lateral effect would be to elongate, not to contract.

So far as is known, the factor of lateral contraction has the

same value in compression as in tension. Thus, in Fig. 1,

assume that P, and P, are direct compressive stresses and that

there is no direct tensile stress like T. Then P, and P; will

each develop lateral and equivalent tensile stresses, so that,

since tensile stresses are taken as positive and compressive

stresses as negative, the actual unit stresses will be:

In the direction of T, <p (P, + P,).

In the direction of P„
<f>
P^— P,.

In the direction of Pj. P,— P,.

A stress thus developed by lateral action is identical in ef-

fect, with a direct stress of its direction and magnitude. The

TANGENTIAL STRESSES

TRUE APPARENT

_^' * . \

\ \
K

'

-i_uTX\Y
1

i*
—^—"'—tl

' liIaf.-hi>iery.y.Y.

Pig 2. Compound Cylinder conslstinar of an Outer Cylinder shrunk
onto an Inner Cylinder

direct stress, which does not consider lateral contraction. If

the latter exist, is known as the apparent stress, while the true

stress is the algebraic sum of the apparent stress and the

stresses in its direction due to lateral action. It should be

borne in mind that the true stress Is the actual stress to which

the body is subjected and by which the deformation is caused.

Formulas for Compound Cylinders

The shrinkage fit is applied to a compound cylinder, i. c..

to two cylinders, one superposed on the other. The inner

cylinder may be solid, as in the ordinary sliaft. or hollow, as

sliafts and large crank-jiins of steel are often made. Fig. 2

represents such a compound cylinder. There is no external

pressure on the outer cylinder, except that of the atmosphere,

which is negligible. In each member there exist a tangential

or "hoop" stress and a radial stress. The latter is always com-

pressive, and hence must be treated as negative w'hen com-

bined with other stresses. In the shrinkage fit, the metals

of the inner and outer members may not be the same, and the

tangential stresses at the contact surface also differ.

Let E = modulus of elasticity, outer cylinder,

£1= modulus of elasticity, inner cylinder,

= factor of lateral contraction, outer cylinder,

01= factor of lateral contraction, inner cylinder,

*„=: apparent tangential unit-stress, inner surface of

inner cylinder,

t, = apparent tangential unit-stress, outer surface of

inner cylinder,

T„ and Ti= corresponding true tangential stresses,

p„ and Pj=: corresponding apparent radial stresses,

(.^apparent tangential unit-stress, inner surface of

outer cylinder,

7':= corresponding true tangential stress,

p,=; corresponding apparent radial stress,

P„ and P, = internal and external unit pressures.

Outer Cylinder

In a shrinkage fit, the only important stress in this cylinder

is the true tangential stress at the inner surface, where that

stress is a maximum. (See Fig. 3). The apparent unit-

stresses in the outer cylinder at the inner surface are:

PAR.'+Rr)
t,=

p,= P,

The true tangential tensile unit-stress is:

r,= f.— (— p,) = t. + p.

(1)

(3)
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T,= p,
I

+4>\ (3)

Inner Cylinder, Hollow

This cylinder corresponds to a liollow shaft forming the

inner member of a shrinkage fit. The stresses to be found

are the true tangential stress at the outer surface, which is

required to determine the allowances, and the similar stress

at the inner surface, since the tangential stress in such a

Fig. 3. Graphical Representation of Stresses produced
by Shrinkage Pits

cylinder is compressive and reaches its maximum at the bore

(See Fig. 4).

The apparent unit-stresses in the inner cylinder at the outer

surface are:

h= (4)
Rr— Ro'

P, = Pi (5)

The corresponding true tangential compressive stress is:

R,' + R«'

(6)

/ R,' + R„' \

\ R,'— R,' f

For the inner surface the apparent stresses are:

2R,'

*o=— PiX
R,"— R^

Po=
The true tangential compressive stress is:

2 P, R,'

1 to -

(7)

(8)

(9)
R,-— Ro'

which is evidently greater, numerically, than Tj.

Inner Cylinder, Solid

If the inner cylinder be solid, the conditions will correspond

with those of a solid shaft forming the inner member of the

fit. The only stress of importance is the tangential stress at

the outer surface, which is required in determining the allow-

ances.

The apparent stresses at the outer surface are :

« =— Pi (10)

P.= P. (11)

The true tangential compressive stress is:

Ti^— Pid— 0.) (1'3)

The values given in Equations (10), (11), and (12) are

valid for any point between the outer surface and the center

of a solid shaft. In general, in a solid shaft subjected to a

uniform external radial pressure, the true radial and tangen-

tial compressive stresses are equal at all points, and the in-

tensity of each is uniform throughout.

Formulas for Stresses in the Hub
As shown in Fig 3, the tangential tensile stress in the hub

reaches its maximum at the inner surface and decreases rap-

idly from that surface outward. The true stress at the bore

is therefore of primary importance, since the metal is under

its greatest stress there. This stress must not exceed the

elastic limit, and is one of the factors which determine the

"grip" of the fit.

Let D, = nominal internal diameter of hub,

1),=:: nominal external diameter of hub,

=: 1/3 for steel and 1/4 for cast iron.

Substituting in Equation (3)

:

4D.r + 2D,'

r,= P, X ' tor steel.

T,=zP,x

3 (.D,'— D,')

5D,' + 3D,'

for cast iron.

(18)

(14)
4 (D,'— D,')

Regarding the stresses in the hub, the following laws hold

true:

It is impossible for the shrinkage-load on the hub to burst

that member, so long as the true hoop stress T, at the bore

does not exceed the ultimate tensile stress of the metal.

No unsupported cylinder can be made thick enough to with-

stand an internal pressure per square inch which is as great

as, or greater than, the ultimate tensile strength of the metal.

If the internal pressure Pi is equal to or greater than the

sum r -f 2 P,, of the ultimate strength and twice the external

pressure, no thickness, however great, will enable the cylinder

to resist the pressure.

With regard to the possible intensity of shrinkage stresses,

It should be borne in mind that shrinkage fits are usually

made on the working parts of machines, and hence that the

stresses due to shrinkage may be increased by others devel-

oped by the external forces applied to the member when the

machine is in operation. In such cases, the total stress which

will exist at any time should be considered in determining

the shrinkage-allowances.

Pi
Table I gives values of ratio A=— for various diametral

ratios. This ratio will be found of value later in computing

shrinkage-allowances. If the true tangential stress T^ is

Values of Ratio ^.

P.
1

P.

Ratio of Nomi- Ratio A
Ratio of Nomi- Ratio A

Ts
nal Diameters nal Diameters

D,
of Hub.

D =

of Hub.
D,

steel Cast Iron
D,

Steel Cast Iron
(« = i) (* = i)

0.351

(0 = 5) (* = J)

1.5 0.341 2.8 0.615 0.648
1.6 0.382 0.395 3.0 0.632 0.666
1.8 0.449 0.466 3.2 0.645 0,682
2.0 0.500 0.522 3,4 0.657 0,695
2.2 0.539 0.565 3.6 0.6(56 706
2.4 0,570 0.599 3.8 0.675 0,715
2.0 0.595 0.026

1

4,0 0.682 0.723

known or assumed for any of the diametral ratios tabulated,

the intensity of P„ and hence the resistance of the fit to slip

may be found by multiplying T, by the corresponding value

of A.

Formulas for Stresses in the Shaft

The radial and tangential stresses in the inner member are

both compressive. To both, the same principle applies: Each

is a measure of the deformation in its direction only at the

point where the given intensity of stress exists. If, for ex-

ample, the radial stress varies from the circumference to the

center, its intensity at any given point will not measure the

deformation of the entire radius of the member, but only the

amount of deformation at the point considered. The only

stress which will cover both cases—solid and hollow shafts

—

and give the reduction in the external diameter of the member,

is, therefore, the true tangential stress at the outer surface,

since the circumference of that surface and its diameter must

decrease together. As with the hub, the nominal diameters

may be substituted for the corresponding dimensions of the

compressed shaft.
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Let X»„ =: nominal internal diameter of hollow shaft,

jDj=: nominal external diameter of hollow or solid shaft,

01= 1/3 for steel and 1/4 for cast iron.

Solid Inner Members
Equation (12) gives the true tangential stress at the outer

surface. From that equation:

T,=— 2/3 P, for steel

Ti=— 3/4 Pi for cast iron.

T,—=1— 0,:

This ratio is of service in computing the allowances. In a

solid shaft, both the radial and tangential stresses are, as men-

tioned before, uniform in intensity from the outer surface to

the center, and are equal at all points.

HoUoTsr Inner Members

Equation (6) gives the true tangential stress at the outer

surface. From that equation:

2 Dj= + 4 DJ
T,=— P,x -^ for steel,

-B for solid inner members

(15)

(16)

(1')

P^

3 (Di=— 73„=)

= B for hollow inner members.

(18)

(19)

Equation (9) gives the true tangential stress r„ at the inner

surface. From (9) and (18):

r„ 3 D{'—= for steel. (20)
T, D,' + 2 Z).'

This expression shows the marked increase in the tangential

stress from the outer surface to the bore.

The values of B for hollow steel shafts of various diametral

ratios are given in Table II.

Work Done in Compressing Solid and Hollow Shafts

The compressibilities of solid and hollow shafts differ, the

solid shaft being the stiffer. In a solid shaft under radial

pressure, the radial and tangential stresses are equal at all

Values of Ratio /^ for hollow steel shafts of external and internal
diameters, £>i and Ou, respectively.

D, T, D, T,
B = - B

D« P. Do P.

2.0 1.333 3.0 0.917
2.5 1.048 3.5 0.S44

For solid inner members. Equation (17), ^ = 2/'3 for steel and 3/4
for cast iron.

points, as mentioned, and their intensity Is uniform through-

out. These relations are shown graphically in Fig. 4, where
Oo= c6= Pi= t= p. The diagram Oabc, therefore, repre-

sents the total apparent tangential stress in one-half of a solid

shaft. Since this total stress is produced by the total stress

in the left side of the hub, whose tangential value is repre-

sented by the diagram cdef, the two stress-areas are equal, or

Oabc ^= cdef= Pj X i?,.

Now, consider the hollow shaft on the right-hand side (Fig.

4), whose original diameter was sufficiently greater than that

of the solid shaft to make the radius R, of the fit and the

radial pressure P, on the latter the same as before, with the

same hub and hub stresses, so that ghkl = cdef. The tangen-

tial stress increases rapidly toward the bore, where its mag-
nitude is given by Equation (7). The area representing the

total tangential stress is Imng. Fig. 4, and, as before, Ininq^^

ghkl= cdef= P^ X Ri- The radial stress is no longer uniform
as in a solid shaft, but is equal to P, at the outer surface, and
decreases to zero at the bore [see Equations (5) and (S)].

It will be seen then, that if two shafts—one solid, the other

hollo«—when subjected to the same external radial pressure

Pi, are compressed to the same radius R^, the tangential

stresses in the hollow shaft will be considerably greater than

those in the solid shaft. The reason for this increased effect

of Pi on the tangential stress is that the hollow shaft lacks

the support of the solid and compressed cylinder of radius ff„

which has been removed at the bore. In the solid shaft, at

the layer of radius i?„, there is an outward radial pressure

equal to Pi, while, in the hollow shaft, at this radius, the radial

pressure is zero. The absence of outward radial pressure P,

at the bore produces the total apparent tangential tensile stress

in the hollow shaft shown by the area gsvl. and, if this be de-

ducted from the area hnnq. the remainder will be the area

licxg. corresponding with that for a solid shaft between the

radii R^ and R„. The deductions, as above, apply also to the

Fig. 4 Graphical Representation of Stresses produced
by Shrinkage Fits

true tangential stresses, which are the same in kind as the

apparent stresses, although differing in intensity.

Effect of Lateral Contraction

In the outer member of a shrinkage fit, lateral contraction

increases the apparent radial and tangential stresses, each by
an amount equal to one third for steel, so that the true stresses

are that much greater. In the inner member there is the

same proportionate, but reverse, effect, which acts to reduce

the intensity of the direct stresses. This action also develops

secondary longitudinal stresses in both members, which, how-

ever, are negligible in a shrinkage fit.

Example of Use of Formulas

As an extreme example, take a steel hub shrunk on a solid

steel shaft, the external diameter of the hub being 1..5 times

that of the shaft. Let the shrinkage allowances be such as to

produce a true tangential tensile stress of 30,000 pounds per

square inch at the bore of the hub. From Table I we find that

the unit radial pressure on the fit is 10,230 pounds. Applying

the formulas in the foregoing, we have:

Apparent Stress

26,598

10,230

10,230

10,230

True Stress

30,000

19,096

6,820

6,820

Hub at Bore

:

Tangential tensile stress

Radial compressive stress

Shaft at Outer Surface:
Tangential compressive stress

Radial compressive stress

The stresses given in the table above were calculated as

follows:

The true tangential unit stress T, at the bore of the hub, is

R'.

30,000 pounds, the ratio of the hub diameters is =1.5;
R.

from this ratio, Jf,== 2.25 R,-. From Table I, when R^-^R,

=:1.5, with both members of steel, ratio A =z 0.341. Hence

P. P.

: 0.341

T, 30,000

Pi= 30,000 X 0.341 = 10,230 pounds = unit radial pressure.
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Hub at bore.—The apparent tangential tensile stress is:

P. (R.' + R,')

t.= (1)
R,-— R,'

Substituting tlie values of P, and i?,:

3.25

t,= 10,230 X = 26,598 pounds.
1.25

The apparent radial compressive stress is:

p.,= Pi= 10,230 pounds. (2)

1

The factor of lateral contraction 0, for steel, is — ^0.333.
3

The true tangential stress is:

= 10

\ R,' - R,^ /

/3.2.5 \

,

I
+ 0.333

j
=

il stress is

:

R,' - Ri' J

230|l + 0.333 X —^j :

(3)

30,000 pounds.

The true radial stress is:

(iSa- + R,')~
P, 1 +

: 19,096 pounds.

Shaft at outer surface.—The shaft is solid. The apparent

tangential (compressive) stress at the outer surface is:

i, = P,= 10,230 pounds. (10)

The apparent radial (compressive) stress is:

jj, = P, := 10,230 pounds. (11)

The true tangential stress is:

T, = P^ (1— (^1) =10,230 (1 — 0.333) =6820 pounds. (12)

The true radial stress is:

P\ = P, (1 — 0,) =6820 pounds.

It will be seen that the use of the apparent, in place of the

true, stresses introduces errors which, with regard to the hub,

may be serious even in less extreme cases than the above.

Resistance to Slip

The resistance of the fit to slip is theoretically equal to the

product of the area of the contact-surface times the unit radial

pressure on that surface times the coefficient of friction.

Let Oi= nominal diameter of fit,

L = length of fit,

P, = unit radial pressure on fitted surfaces,

/ =z coefficient of friction,

Q = total resistance to slip.

Then Q = 7rZ), XLXP, X/ (31)

Since slip begins with the parts at rest, the coenicient of

friction for rest applies in computing the initial resistance.

There is considerable variation in the values given for this

coefficient. Reuleaux and Weisbach use 0.2. Rennie, in e.x-

Ijeriments on metals usually unlubricated, found the following

values for /:

Wrought-iron on cast iron 0.28 to 0.37

Steel on cast iron 0.3 to 0.36

In experiments undertaken by Professor Wilmore the aver-

age value of this coefficient was 0.102 for cast-iron disks

either forced or shrunk on steel spindles. The shrinkage fits

were found to be 1.5 times, and the forced fits 1.3 times,

stronger in torsion than in tension. This result was to be

expected, it the resistance measured was not that to initial

slip only, since, in torsion, the grip is undiminished during

progressive slipping, while, in tension, the area under pres-

sure decreased steadily as the spindles left the disks.

Let P =: force acting to twist a solid shaft,

p = lever arm of P,

J= polar moment of inertia of shaft,

c= distance of most remote fiber of shaft from axis of

latter,

S,=^ shearing stress at distance c =: maximum unit

shearing stress,

Z)i= diameter of shaft.

Then

:

J irDi'
P X p = S. X — = S.

r 16

and from equation (21):

= irZ), LP, / X —
2 2

Taking P, and ,Vj as constant, and equating, we have L =
KD, in which K is a constant. Therefore with a constant ra-

dial pressure, the length of the hub should vary as the diam-

eter of the shaft, in order to make the grip of the fit propor-

tional to the torsional strength of a solid shaft. For both
practical and theoretical reasons, it is impossible to make the

grip equal to this strength. Hence, with diameters of 2

inches and upwards, keys should be fitted in addition.

MACHINE TOOL DEFINITIONS*
By OBERLIN SMITHt

It is currently reported that when Adam's descendants be-

came rather numerous, he proceeded to give them each a

name. We learn from Holy Writ that he had already named
the animals; hence, he appears to have been the first indus-

trial organizer. He probably also gave names to such build-

ings and tools as he may have accumulated. We do not know
what these began with unless, perhaps, a pan for baking the

apples that his wife procured for him, and a step-ladder that

he might peep back over the wall after he retired from his

estate. Thus, doubtless, began the first dictionary-making,

for if things had names, these names, by reasoning back-

wards, of course had definitions.

The writer has sometimes thought that it would be a task

of pleasurable excitement to build a mechanical dictionary.

The more, however, he has studied the vagaries of human
language, particularly English, with its numerous synonyms,
and with certain words having several meanings, the less he

feels inclined for such a task and the more pure joy there is

in the idea that some other fellows will have the task to ac-

complish.

The recent discussions, extending back through months
and even years, upon the meaning of the term "machine tool"

would seem to indicate that even one correct definition re-

quires much study and research and that after all this we
cannot expect to perfectly define something that is so indefi-

nite in the minds of so many people.

Referring to the article by IMr. Bentley on page 378 of

Machinery for January, engineering edition, the definition

marked A cbviously does not define, while B is too long and

yet incomplete. The definition C has already been proposed

in this country and has been seriously considered by some of

the tool makers, at any rate, as the basis for something bet-

ter, and may therefore be worthy of a brief analysis. It

reads as follows: "A machine tool is any hand- or power-

driven unitary mechanism actuating cutters, tools, dies or

other forming or shaping implements, to perform any process

or operation in making tools, machines, structures or any

part thereof from metal, in distinction from one for produc-

ing a special cr specific article."

It is not necessary to speak of the kind of poxver and the

act of driving, as the term "machine" itself embodies these

ideas. Neither is it necessary to say that it is unitary, be-

cause the name itself is in the singular number. It is not

necessary to limit its operation to metal because it is often

used upon other substances; nor should it be limited to per-

forming general work rather than special. If we do this, we
would throw out car-wheel borers, special axle-lathes, driving-

wheel lathes, and many special multi-spindle drillers, all of

which are recognized in the machine tool trade as legitimate

products.

Many years ago other limitations existed, machine tools

usually being restricted to lathes, planers and drills, or to

use a more definite word "drillers," thus not confusing the

*For previous discussion of this subject, see "What is a Machine Tool?"
Machinery, January. 1911.

tPresident, Ferracute Machine Co., Bridgeton, N. J.
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machine with the tool it uses, as a twist-drill, etc. Now, how-

ever, the list has been very largely extended. The lathe class

has been amplified with turret lathes, screw machines, pipe

machines, vertical boring mills, etc. The planer class now

includes shapers and Blotters and some special portable plan-

ers, etc. The drillers now include radial drills (so-called) to-

gether with numerous horizontal boring machines and various

kinds of multiple-spindle drills and tapping machines. Mill-

ing machines in great variety have come into the market

since the writer can remember, and classed among them are

the various rotary gear-cutters and also drill-slotters. Analo-

gous in principle to millers, are grinders of various sorts, an

abrasive wheel performing the same operation as would a

milling cutter with a multiplicity of fine teeth. These, of

course, are developments of the old-fashioned grindstone,

which in ancient times was the nearest approach to a milling-

cutter.

All of the machines in the above groups are but develop-

ments from those used in typical old-style machine shops.

Other personalities more recently admitted to their family are

foot-, screw- and power-presses in an almost infinite variety

of sizes and designs, which are used for punching, shearing,

cutting, forming, bending, drawing, redrawing and coining

materials of numerous kinds, generally metals. Almost any

of these machines can be made to do, and are often used for,

similar work to that of a slotting-machine. It is true that

shearing and punching is not exactly similar to the paring

off of chips, although in some cases where a little scrap is

sheared from the edge of a plate, or where a rough hole is re-

punched or drifted, the operation is really exactly the same.

A logic which admitted these presses to the machine tool

family of course, when carried further, was obliged to include

another tribe of cousins, such as hydraulic presses, drop

presses, steam hammers, power hammers, etc. Some of these

machines are used for forcing operations such as putting on

car-wheels and so forth, but these are only amplifications of

the old-fashioned arbor presses long ago used in many shops.

Still later on, various forms of rolling machines seem to

have been admitted into shop fellowship, especially straight-

ening- and bending-rolls of both the horizontal and the ver-

tical types. These, together with some of the more plebeian

shearing and punching machines, have doubtless been allowed

to associate with their more aristocratic brethren on account

of their being needed in boiler shops, which are often so closely

associated with machine shops. Especially is this the case

where such machines as portable engines, etc., are produced.

In recent years other outrages have been perpetrated upon

the feelings of old-fashioned machinists by thrusting upon

them electric and pneumatic cranes and also air compressors

to operate chipping hammers and other pneumatic tools, all

as a part of the regular shop equipment. Furthermore, spec-

ial steam engines and electric motors have been so combined

as integral parts of some of the machine tools as to rank

them commercially with the more legitimate factors of a mod-

ern plant.

A still greater innovation, to which all machine tool men

are not yet reconciled, is the admission of wood-working tools

within the sacred precincts heretofore devoted to metal work-

ing only. There is, however, no logical reason why machines

for turning, planing, drilling and sawing woodwork, and

which nowadays are built with very much the same appear-

ance as their fellow iron-workers, should not all be placed in

the same general class. Some of them indeed closely resem-

ble their more rugged brethren in general design and they

can readily be manufactured in the same shop and with the

same tools as are the others.

Glancing over the large catalogues (almost dictionary size)

of three of the largest machine tool dealers in this country,

we find in two of them all sorts of woodworking tools, and

in all three of them the various other machines mentioned in

this article. Some of them also show a variety of other things

of doubtful classification, such as blowers, pumps and those

articles which might, perhaps, be regarded as transmission

machinery, along with shafting, belting and similar apparatus.

From the foregoing, it would seem that we need to take a

general view and contrive a very comprehensive definition for

the compound word in question. A natural answer to the

question: "What are machine tools?" asked of any intelli-

gent layman, might well be: "Machines and tools used in a

machine shop." The definition of this latter term might logi-

cally be: "A shop in which machines are made." Shop, in

this connection, of course means a building, or any apartment
thereof, in which mechanical work is performed. Consider-

ing, therefore, that the great variety of articles listed by the

dealers referred to allows us much latitude, we are perhaps

justified in treating the compound word philologically and
combining the definitions of a machine and a tool, the one

actuating the other.

Again we have trouble in getting any definite meaning
from our indefinite English language. Looking for the mean-
ing of "machine," we find it in the Century Dictionary to be:

"In mechanics, in general, any instrument for the conver-
sion of motion."

In the Standard Dictionary we find it:

"Any combination of inanimate mechanism for utilizing or
applying power."

And Webster's Dictionary puts it:

"In general, any combination of bodies so connected that
their relative motions are constrained, and by means of which,
force and motion may be transmitted and modified "

For a definition of the word "tool," we have in the Century

Dictionary:

"A mechanical implement; any implement used bj' a
craftsman or laborer at his work; an instrument employed
for performing or facilitating mechanical operations by means
of percussion, penetration, separation, abrasion, friction, etc.,

of the substances operated upon, for all of which operations
various motions are required to be given either to the tool or
to the work."

The Standard gives it:

"A simple mechanism or implement, as a hammer, chisel,

plane, etc., used in working, moving or transforming ma-
terial."

In Webster's, "tool" is defined as;

"An instrument, such as a hammer, saw, plane, file and the
like, used in the manual arts to facilitate mechanical opera-
tions."

The term "machine tool'' is said by the Century Diction-

ary to be

;

"A machine driven by water, steam, or other power, for

performing operations formerly accomplished by means of

hand-tools, as planing, drilling, sawing, etc., and taking its

special name from the kind of work performed, as plauing-

machine, drilling-machine, etc."

The Standard gives the definition thus:

"A machine tor doing work with cutting tools, or one using
minor tools in performing the actual work."

In Webster we find it:

"A machine for cutting and shaping wood, metals, etc., by
means of a tool, especially a machine, as a lathe, planer,

drilling-machine, etc., designed for a more or less general use
in a machine shop in distinction from a machine for produc-

ing a special article as in manufacturing."

As usual, "the doctors disagree." The writer, as a layman

in dictionary building, suggests some definitions as follows;

MACHINE, A structure of multiple parts one or more of

ivliich have predetermined motions relatively to the others.

TOOL, An implement for measuring, handling or altering

the shape of various objects.

MACHINE TOOL, A machine guiding and actuating tools,

such as cutters, dies and other shaping implements, to per-

form processes or operations in tnc making of machines and

other structures.
* * *

The fireproof qualities of reinforced concrete construction

were well demonstrated in a fire which recently occurred in

the coal storage bins in the sub-basement of a large drygoods

warehouse in Minneapolis. One day a strong odor of gas was

noticed in the building; investigation proved that it came

from the sub-basement where the coal was stored. It was

found that the entire storage of coal, amounting to about 22,t

tons, was burning and had probably been burning for some

days without perceptibly damaging the reinforced concrete par-

tition walls or ceiling which formed the storage bins. The

fire could not be extinguished until the coal was removed.
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FILE-MAKING AT A SHEFFIELD WORKS*
By JOSEPH G. HORNERt

The earliest flies were made of certain fish-skins; and even

to this day some old-fashioned carvers use the skins of the

dog-fish to smooth their work. In the prehistoric age, files

of bronze were used, and in the Bible, 1 Samuel XIII, 21, men-

tion is also made of files, for we read: "They had a file for

the mattocks, and for the coulters, and for the forks, and for

the axes, and to sharpen the pads." Steel files are of consid-

erable antiquity; in the Eighteenth Century French Encyclo-

paedia, there are numerous files illustrated which differ in no

respect from the Sheflield products of to-day except that they

are not finished quite so well. The Swiss files used by watch-

ic File Blanks in the p^iie

preparatory to Forj^ing

makers and jewelers have for a long period enjoyed a high

reputation.

Formerly nearlj' all flies were cut by hand, and, in fact,

this was the practice in the early days of men who are even

now only middle-aged. But at present more than ninety per

cent of the files made are machine cut. Although this is a

recent development, the idea of machine cutting is by no

means new. A file-cutting machine is described in a French

"work dated 1V40; Raoul, a Frenchman, at the close of the eigh-

teenth century, cut

files b y machine,

and Captain Eric-

cson patented a ma-

chine in 1S36,
which was used by

T. Turton & Sons,

of Sheffield.

The prejudices of

users as well as

those of the trade

were for a long
time almost wliolly

in favor of hand

cutting, so that, a

few years ago, in

1SS6, some of the

Sheffield file mak-

ers put the ques-

tion to the test.

They had a number

of files made, one

side being cut by

hand, the other by

machine. Both of

the trade interests

were represented during the cutting and the hardening. Pri-

vate marks were placed on the files, and they were distributed

among firms located outside Sheffield, in Leeds, Manchester,

Birmingham and elsewhere, with requests to use them and

make a mark on the tang of each file on the side which they

Fig. 2. Forging the Blanks by Quick-action Power
Hammers superseding the Old Hand Method

considered the better. No firm was informed as to which
side was hand and which was machine cut, nor as to the-

nature of the contest. When the reports which came in giving

results on cast- and wrought-iron, steel, and brass were col-

lated, it was found that the averages proved neariy equal. The
numbers were in the relation of ten in favor of machine cut.

Fig. 3. Annealing the FUes previous to Grinding and Cutting

eight for hand cut, and five equal. Apprentices are no longer
put to the trade of hand file-cutting, while girls can and do
operate the smaller machines. A small portion of files are,

however, still cut by hand; and since considerable sections of

the manufacture involve processes which are not affected by

Fig. 4. Grinding bj- Hand, now super.seded by Machine Grinding

the differences in cutting it may be interesting to offer some
account of the older and the present practices.

The accompanying halftones represent the stages of the

work of file-making as it is carried on by Messrs. Samuel

* For additional information on this subject, see the following

articles published in Machinery : "Toolmaker's Files". January, 1911 ;

and "Making Swiss Files in .\merica." Septombcr and October, 1007.

7.\ddross; 45 Sydney Buildings, Bath. England.

Fig. 5. Grinding by Machine, \yhich takes the Place of the Older
Method, giving Truer Surfaces

Osborn & Co., Ltd., Sheffield, England. These illustrations

are of further interest from the fact that the Clyde Steel

Works of Messrs. Osborn is the home of the famous Mushet
self-hardening steel. At the same works a new brand of

Mushet highspeed steel is now made as a rival to other
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high-speed steels. The name of Robert Forester Mushet is

familiar to students of the Bessemer process, for it was he

who suggested the addition of manganese after the blow.

Sheffield is the Mecca of steel makers. It had achieved

a reputation before Cregy and Agincourt. The English arrows

Oi SnefBeld manufacture "were so sharp that no armor could

repel them." A Government order is on record of 5000 arrow-

heads at 15 pence per hundred. Chaucer, in "The Reeves

Tale," describing the miller, (the "meller") says: "A Schef-

feld thwitel bar he in his hose." (A thwitel is a whittle, or

whittling knife.) And Sheffield in the fullness of time be-

came the home of the cementation and the Bessemer and

Siemens proc-

esses. From 1000

to 1500 tons of

crucible cast-steel

are now melted

weekly in its fur-

naces.

Mushet steel

was the result of

an accidental dis-

covery. In 186S

Robert Mushet
found that a trial

bar became hard

after being heat-

ed without
quenching In w-a-

ter. This property

was found to be

due to the pres-

ence of tungsten.

In 1871 he be-

came associated

V.' i t h the late
Samuel Osb o r n,

who took over the

manufacture and

sale of "R. Mush-

et's special steel,"

as it was called.

Lathe and planer tools of this material were found to do two

and three times the work of the ordinary carbon tools, and to

endure much longer.

The next stage came with the introduction of the high-heat

treatment of the steel manufactured by the old process.

Mushet high-speed steel is now used for the same purposes

as other high-speed steels, but requires different treatment

from the original brand. It is forged at a good yellow heat,

and Is hardened at a white welding heat (22S2 to 2372 de-

Fig. 6. Stripping Smooth Files by Hand, a Method
adapted for Fine Files to obtain an absolutely Level
and Smooth Surface

hammered and rolled; the Brookhill works where files alone

are made, being turned out at the rate of about 43 tons per

month; and the steel foundry at the Rutland works, where all

kinds of castings from a few ounces to ten tons are pro-

duced. The steel used for the files is melted in crucibles,

cast into ingots, hammered and rolled into bars at the Wicker
works and thence brought to the file steel stores at the Brook-

Fls 7 File-cutting by Machine, producing True and Accurately
Formed Teeth

grees F.), and blown cold immediately in a blast of air.

Twist drills, milling cutters, and reamers, as well as lathe

and planer tools are made of high-speed Mushet steel.

The operations of this firm are carried on at three distinct

works in Sheffield: The Clyde works, the original home of

the Mushet steel manufacture, where crucible steels are melted,

MiOHH
^^^H^^E^^^Hf^^^D^^Vm^^^WH

^
Fig 8. Inspecting the Files previous to Hardening

hill works. The first stage in manufacture is shearing off

the bars to suitable lengths for forging. These are then

heated in gas furnaces and forged under spring hammers.

Any scale that falls on the anvil is instantly blown away by a

jet of air which is constantly blowing over it; otherwise the

scale would be hammered into the blank.

Before a file can be cut it must be annealed. Two furnaces

are provided for this process, which occupies about twenty-

J 'Vl^ r

ii
-

Hi i^

^^^
^"'"^

Fig 9. Hardening the Files, a Lead Bath being used for the Heating

four hours. The cooling-down Is gradual, away from contact

with the external air. The blanks have now to be ground.

The machines used carry stones 5 feet in diameter by 12

inches in width. The files are placed eight or ten in a row

and reciprocated under the stone in a water bath, the tangs

being held by an iron bar while the points rest on a strip of

rubber. A transverse movement is imparted to the grind-

stone in order to prevent grooving. The tangs are after-

wards ground by hand. The foregoing method is only appli-

cable to flat, hand, square, and three-square files; halt-rounds

and rounds are ground by hand with special hand stones.

The machine-cutting of files is distributed among about

sixty machines, which are disposed in three shops. The ma-

chine used, the "Weed" patent, is one made by this company

for its own service, although it also supplies it to other firms.

It is constructed in a range of eight sizes, capable of deliver-

ing from 720 to 12S0 blows per minute. The head which car-

ries the cutting chisel is inclined at an angle, and the chisel

is operated by a camshaft driven by a belt pulley. Two
strokes of the chisel are given during each revolution. The

"blow" of the chisel is effected by means of the recoil of an

India rubber or steel spiral spring, the pressure of which is

regulated by means of a screw by a handwheel. The file

blank is carried on a bed which fits into a half-round groove
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planed in a V-slide, and this bed facilitates the adjustment

of the blank in relation to the chisel. There is a presser im-

mediately behind the chisel, which holds down the file and
also assists in its adjustment. The V-slide is traversed by a

screw. A stop can be set to throw out the action when the

cutting is finished and move the driving belt to the loose

pulley. One of these machines is designed for cutting the

teeth of round files spirally; the difference is that one spiral

cut produces the same result as several short cuts in the or-

dinary fashion.

The files now go into the hardening shops, and are placed

vertically in pots containing molten lead (several files being

placed in one pot) in which they float. A carbon composition

is used to cover the files, and prevent the lead from choking
the teeth. The heat is judged by the eye of the workman,

Pig. lO. Proving the FUes. and Finally Packing

who, at the right stage, grips a file in the tongs, and plunges

it into a saturated solution of common salt. 'Wlien one file

is taken out of the pot, another is placed in. Half-round files,

having a variable section in the longitudinal direction, have a

tendency to curve in cooling; this tendency is corrected by

the hardener, who cambers the files before they are quenched.

The half-round back is made concave by as much as % inch

on a 16inch file. The files are now cleaned off in a sand-

blast and then dried, after having been placed in lime-water.

Before the day of the sand-blast they were scrubbed by

women. The tang is next tempered in another lead bath, and

the file is then ready for the last process, viz.. brushing over

3Iac!iinery..\'. Y.

Fig. 11, Type of Chisel used for File-cutting by Hand—Wide and
Narroxp Examples

with colza oil. The inspection is as follows: First, the files

are rung, the inspector judging by the sound if any incipient

cracks are present. They are then tested for hardness, which

is done by rubbing a round piece of hardened steel, called a

"prover" down the teeth. After this they are tested tor

truth, straightness or flatness, and again for flaws. Finally

they are wrapped in paper and packed in cardboard boxes.

It may be of interest here to give a brief statement of the

methods of the hand file-cutters in Sheffield and Lancashire

as they have been practiced for a century. Much of this

work was until recently done in the kitchens of dwelling

houses, and the regular shops were a disgrace before official

regulations came into force to control them. The large file

blanks are ground, and the smaller ones filed to shape, and

slightly greased before cutting. The cutter sits before a
square stake on which the blank is laid with the tang toward
him and the two ends held down by two leather loops which
are pressed down by the right foot. Cutting is begun at the
point and is done by a very short chisel, the edge of which
is slightly blunted to indent rather than to cut the steel. The
chisels used are shown in Fig. 11, one about 2^, inches wide
for large files, the other about % Inch wide for small files.

The angles of the edges vary, the first being about 50 de-

grees, and the second 35 degrees. There are also differences

in the angles at which the chisels are presented. For rough
files, 12 degrees beyond the perpendicular, bastard files, 10 de-

grees; second-cut files, 7 degrees; smooth-cut files, 5 degrees;
and dead-smooth cut files, 4 degrees.

The chisel driven at its angle by the hammer, indents and
drives forw'ard the soft annealed steel, throwing up a burr, as
shown in Fig. 11. This burr becomes the guide for replacing
the chisel for the next cut, and so on. The height of the burr
controls the coarseness of the cut, and this is regulated by
the force of the blow delivered, a heavier blow producing a
higher burr. A file cutter will deliver from sixty to eighty
blows per minute. The first course is cut and then the sec-

ond at a different inclination. The half-round and round
files are cut with straight chisels, and require eight or ten
courses of cuts to complete them.

To cut opposite faces of a file the face first cut is laid upon
a plate of pewter; triangular and round files are laid in cor-

responding grooves in blocks of lead. During these opera-

tions the files usually become bent. They are straightened
while at a red heat before being hardened, being heated in a
coke fire the temperature of which is adjusted by bellows.

Protection is afforded to the teeth by drawing the files

through beer grounds or yeast, and then through a mixture of

common salt with roasted and pounded cows' hoof. The
fusion of the salt indicates that the proper heat for hardening
has been reached, which occurs at a cherry red. Just pre-

vious to this, at a dull red, the straightening alreaay alluded

to is done, across two blocks of lead with the use of a lead

hammer. Then, the heat being raised, the file is quenched
in water; in the details of this quenching there is room for

the exercise of much skill. Before the files are quite cooled,

they are corrected by pressure and when straightened are

cooled in oil, which prevents them from rusting. The tangs
are next softened by grasping them in a pair of heated tongs

or by immersion in a bath of lead.

In comparison with these methods the file-cutting machines
and the hardeners turn out from twelve to fifteen times the

quantity of work that was done formerly in the "day's work"
by hand.

* * *

TO PROMOTE DESPATCH OF BUSINESS
The commercial traveler encounters all sorts and conditions

of business men from the crabbed stand-offish old school type,

that regards all strangers with suspicion, to the modern kind,

characterized by cordiality and polite consideration whatever
the errand of the suppliant be. "Time is money" and one of

the trials of those waiting at the gate is the time they some-

times waste to obtain a five-minute interview. As between
the crabbed man who sees you instantly and sends you on
your way, and the polite person who makes you wait an hour

and then kindly turns you down, the odds are in favor of the

first. But it is not always easy to give visitors immediate at-

tention, and sometimes with the best of intentions one may be

forgotten in the stress of other urgent business. The follow-

ing notice posted in the entrance of one large machine tool

building concern is intended to encourage the visitor to get

his business done as quickly as possible, and is commended
for the fine spirit shown:

If you are not PROilPTLY waited on ring the bell.

If you do not promptly see the party you wish to see

DO NOT HESITATE to ask for him a second time.

While we cannot always see you immediately, we
want to save YOU as much time as possible.

GiSHOLT JIaciiixe Co.
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LIGHT-WEIGHT ALLOYS FOR AERIAL
ENGINES AND AEROPLANES*

It is generally recognized that future improvements in

aerial navigation will be greatly facilitated by a decrease in

the weight of the machinery. With this end in view metals or

alloys of low specific gravity are being eagerly sought to

supplant the heavy metals generally in use. The field of in-

vestigation, however, is so far very narrow, it being at pres-

ent limited to the two metals, aluminum and magnesium.

The alloys so far developed consist of various proportions of

these two elements, modified by small additions of heavier

metals. . , ,

A number of alloys of this type have been experimented

with and several have been patented. The best known are

duralum and magnalium. One of the latest discoveries in this

line is called duralumin, which is of German origin, as, in

fact are most of the light alloys. Extraordinary claims are

made for this alloy. It is stated that it has practically all

the properties of steel, that it can be drawn, rolled, stamped,

or forged, either hot or cold, that its tensile strength ranges

from 30 000 to 88,000 pounds per square inch, according to

its degree of hardness, and that these qualities are found in

an alloy containing from 90 to 95 per cent of aluminum, so

that the specific gravity is very nearly that of aluminum.

Duralum contains copper and phosphorus in addition to

magnesium. The composition is given as 79 per cent of

aluminum, U per cent of magnesium, and 10 per cent of

phosphor-copper. The percentage of phosphor in the copper

is very low-only 0.5 per cent. It is likely that the com-

position of this alloy, however, is slightly modified in prac-

tice because 10 per cent of copper is exceedingly high, even

m the absence of magnesium, and when the hardenirg effect

of 11 per cent of this latter metal is taken into consideration,

it would seem that an alloy of the composition as given would

be too brittle to be of any practical value.

Magnalium is composed of aluminum and small percentages

of magnesium, an analysis showing from 1.58 to 1.60 per cent

of this latter element. It also contains small percentages of

copper, nickel, tin and lead, the last-mentioned metal prob-

ably being an impurity. Tbe specific gravity of this alloy

varies from 2.5 to 2.57. According to Prof. J. W. Richards,

the tensile strength of magnalium sand castings containing

2 per cent of magnesium is 17,900 pounds per square inch

with an elongation of 3 per cent, while with 10 per cent mag-

nesium the tensile strength is increased to 21,400 pounds

per square inch, with a 2.4 per cent elongation. It will be

seen that the addition of magnesium hardens the metal.

Chilled castings of magnalium with 2 per cent magnesium

have been found to possess a tensile strength of 28,600 pounds

per square inch, with an elongation of 2 per cent, and 10

per cent magnesium alloy chilled castings have a tensile

strength of 33,600 pounds per square inch, and an elongation

of 3.40 per cent. This is a peculiar condition as compared

with that of sand castings. The same peculiarity is found in

water-chilled castings, where the 2 per cent alloy has a ten-

sile strength of 40,000 pounds per square inch and a ductility

of 1 per cent, while the 10 per cent alloy has a tensile strength

of 61,100 pounds per square inch with an elongation of 4.20

per cent.

In another series of light-weight alloys aluminum is re-

placed by magnesium for the basic metal. This produces a

lighter alloy, as the elements of high specific gravity with

which the magnesium is alloyed exist only in small propor-

tions. Alloys of this kind contain from SO to 95.5 per cent of

magnesium, the remainder being made up of other metals,

principally aluminum. These alloys, it is claimed, can be

readily machined, soldered, welded, forged and cast. An al-

loy of 92 per cent magnesium and 8 per cent aluminum has a

specific gravity of 1.75 and is claimed to be equal in strength

to the best gun metal, although the metallurgist may doubt

this broad statement. The difference in general between gun

metal or bronze and the light-weight alloys is that gun metal

may combine high tensile strength with great ductility, while

.\bstract from an artklo in The Foundry, December, 1010.

the alloys of low specific gravity are more of the nature of

cast iron, and high tensile strength is obtained only at the

expense of ductility. Various useful magnesium alloys have,

however, been produced, such as electron, and ruebel-bronze.

These will, no doubt, be found of great value in the construc-

tion of aerial machines, but there is a danger of their being

discredited by extraordinary claims by the makers which will

cause them to be used for purposes for which they are not

suited.

There are a number of light-weight metals besides alumi-

num and magnesium, but there is no likelihood of their being

used for practical purposes on account of their scarcity.

Among these metals are lithium, rubidium and beryllium.

Lithium is the lightest of all metals known, its specific grav-

ity being only 0.57. It possesses, however, but few of the

qualities usually associated with metals; it is very soft, and

melts at a low temperature, and it is hardly likely that it

can be used in sufficient quantity with other metals to appre-

ciably lower their specific gravity in order to produce a light-

weight alloy. Rubidium and beryllium, both having specific

gravities of from 1.5 to 1.7, are too expensive to be of any

commercial value at the present time. The last-mentioned

metal has many qualities which would make it a desirable one

for aerial work, but the ores of this metal do not occur in

sufficient quantities to Justify the prophecy that it will ever

be used as extensively as aluminum, although this latter metal

only a comparatively few years ago also was very expensive.

It is. therefore, likely that nearly all investigations relating

to light-weight alloys will continue to be based on combina-

tions of magnesium and aluminum with small percentages of

heavier common metals.

[In this connection it may be of interest to mention that a

Birmingham (England) firm has discovered and patented a

new alloy of aluminum which is called clarus. It is claimed

that this alloy is 60 per cent stronger than aluminum, that its

specific gravity is about 3, that castings made from it are not

brittle, but can be bent cold, that the castings are free froni

blowholes and other defects, that it will take a high polish,

that atmospheric surroundings do not cause it to tarnish,

that it can be made into sheets, drawn into wire, and stamped,

and in fact, that practically all operations possible with steel

are possible with this metal. Although these claims may have

to be accepted with some reserve, it is stated that the alloy

has already been put to use in automobile and omnibus fit-

tings in London. The cost of it is said to be but little more
than that of aluminum.

—

Editor.]

The common two-stroke-oycle gas engine is a n.arvelously

simple prime mover. Why has it not displaced the four-

stroke-cycle type with its cams, valves, springs, lifters and

other details of valve mechanism? Every other stroke of the

two-stroke-cycle engine is, or should be, a working stroke,

and its power should be theoretically two times that of the

four-stroke-cycle engine of the same cylinder dimensions if

of equal efficiency. Unfortunately its efficiency is lower at

slow speeds and very low when running at high speeds. Many
tests made by an engineer—a designer and builder of gas en-

gines—show that the two-stroke-cycle type engine becomes

practically a four-stroke-cycle engine at high speeds, every

other working stroke failing to fire because of the large per-

centage of spent gases remaining in the cylinder. The power

is cut down and the waste of fuel becomes excessive.

Contrary to the opinion of the misinformed, the bicycle

business is in a flourishing state. The financial condition of

the twenty-one concerns making bicycles is generally sound,

and the prospects for 1911 business are bright. It is esti-

mated that 600,000 wheels will be made and sold, many, of

course, going abroad. The bicycle is no longer a fad; it Is

used generally for business—the necessary going to and fro of

the multitude—and therefore, the enormous number in use is

not so apparent, as eighteen or twenty years ago when the

streets and roads swarmed with pleasure riders.
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TURNING SHAFTS IN THE CLEVELAND
PLAIN AUTOMATIC

A shaft-turning operation that is a striliing example of the

efficiency of automatic machine tools on worls within their

range, is shown in Fig. 1. The shaft illustrated is known as

an "automobile countershaft," and all the operations indicated

are performed in from seven to ten minutes, there being a

difference in time because of a variation in the carbon con-

finishing diameter a, tool B diameter b, and tool C diameter c.

The end of the work is centered by tool // and chamfered by
tool U. While the box-tool is at work, the stock is supported

by steadyrest /. The diameters e, / and g are finished by
tool E (Fig. 4), and form-tool F, the one being attached to a

special overhead slide and the other to a front cross-slide.

The latter also carries recessing and chamfering tools J and
K, the arrangement of which is shown more clearly in Fig. 6.

These tools are mounted one above the other; the lower tools

Fig. 1. Steel Shaft turned In from 7 to 10 Mmutes in Cleveland Automatic, the time required depending on Carbon Content of Steel.
Fig. 2. Plan Viewr showring Arrangement ol Tools. Fig. 3. Centering Fixture

tent of the steel, which in some cases is 0.25 per cent, and in

others from 0.40 to 0.50 per cent. This work is done in a

Cleveland "automatic" of the plain type (built by the Cleve-

land Automatic Machine Co., Cleveland, Ohio), which, as those

familiar with this machine know, has a single spindle and no

turret. As will be noted by referring to Fig. 1, this shaft,

(which is about 10 inches long), has a number of different

/ cut the grooves at the ends of the shoulders, for grinding

purposes, and the tools K chamfer the sharp corners.

The order of the operations is as follows: After the stock

has been located by stop L, Fig. 5, the box-tool advances until

tool C reaches the position occupied by tool E in Fig. 4. At
this point, tool E, which is attached to the spindle carrying

the box-tool, by connecting-rod N, has been sufficiently ad-

Fig. 4. Front Elevation of Cleveland Machine

diameters and shoulders, and a collar near the center. As the

diameters decrease on the spindle side of the collar, the tool-

ing arrangement which enables the work to be machined in

the time specified and within a limit of 0.003 inch, is one of

especial interest.

The general arrangement of the tools for performing the

different operations is shown in the plan view. Fig. 2. The

tools for turning diameters a. 6, and c and centering the outer

end of the work, are carried in a box-tool to the right; tool A

arranged for Turning Shaft shown in Fig. 1

vanced to bring it into contact with cam M, Fig. 5, which

feeds it in to the proper depth for turning diameter e; then

as the box-tool continues to advance, connecting-rod A' feeds

tool E forward, thus reducing the stock to diameter e, from

the central collar to the shaft end, as shown in Fig. 1. When
the box-tool and the turning tool E have reached the end of

their travel, diameters a, 6, c. and e will have been finished

and the end of the work centered. The tailstock spindle then

recedes, returning the box-tool and tool E to their original
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positions. At tliis moment, the front cross-slide advances and

forming tool F begins to remove stock on diameters / and g;

ttie recessing and ctiamfering tools J and K are also brought

into operation at this time. Simultaneously with this move-

ment, the rear cross-slide, carrying cut-off tool 0, and roller

steadyrest P is moved forward, and the finished piece is sev-

ered.

The roller steadyrest supports the end of the worli while

the forming tool F and the recessing and chamfering cutters

are at work. Were it net for the necessity of using a steady-

rest, the cut-off tool could have been mounted on the regular

cross-slide. The use cf the steady-

rest, however, made necessary a

compound slide of special construc-

tion. The operation of this slide

will be understood by referring to

Figs. 1 and 6. The movement of

the independent cut-off slide Q is

derived from cam R on cam-shaft

T ; this cam engages a roller S at-

tached to the independent slide,

which is fastened to the regular

elide. The regular slide carrying

steadyrest P is moved forward by

the regular drum cam (not shown)
until the rollers are in contact with

the work, in which position it is

held while the cutting-off operation

is being performed by tool 0, which

continues to advance until the work
is separated from the bar. Prom
the foregoing it will be seen that this combination steadyrest

and special cut-off slide gives support to the end of the piece

during the forming and recessing operations, which is abso-

lutely necessary owing to the length of the shaft.

The method of attaching the special overhead slide to the

machine is shown in Fig. 4, one end being bolted to the spin-

dle-head, and the other to the top of the bed. This construc-

tion gives the slide the rigidity which is essential for accurate

results. In the end view. Fig. 5, the location of the tool with

up for this work, there is nothing special about the equipment
with the exception of the overhead slide and the combined
cutting-off and steadying attachment. The box-tool can be

used for any purpose within its capacity, and the machine is

capable of operating on various classes of work. The holder

tor the circular tool is a regular design, as is the holder for

the flat forming tool. The cost of the machine and tools, the

machine being of the plain type, is about the same as the cost

of a turret machine for the same job but without tool equip-

ment.

In Fig. o a simple and efficient fixture for centering the end

Hiohiiteru. .V. Y.

Fig.

Fig. 5. Side View of Special Overhead Slide

relation to the work and the method of governing its move-

ment, is clearly indicated. This cam or guide-bar M is hard-

ened, and the tool-holder is equipped with a roller that comes

in contact with tne cam, as shown, thus giving the tool a posi-

tive inward feed at the proper time.

The cost of producing this shaft when the low-carbon stock

is used, is seven mills, whereas the cost per shaft with high-

carbon material is ten mills, the time, as before stated, being

seven minutes in one case and ten in the other, the difference

depending upon the carbon content. When a machine is set

Side Elevation of Front and Rear Slides for Forming. Steadying and Cutting-off Operatlona

of this shaft prior to hardening, is shown. As will be seen,

the lower end of the work is supported by a center, and the

upper end is accurately located by a conical bushing, having a
< entral hole which guides a combination countersink and

drill. As the lower center is supported on a cam surface

which gives it a vertical movement of about % inch, one turn

of the knurled collar W lowers the center sufficiently to per-

mit the shaft to be inserted or removed. The point of this

center has been ground rounding so that it will not mar the

end of the shaft in any way. By this simple arrangement, a

center is drilled in the blank end with sufficient accuracy for

all practical purposes. This type of fixture could also be used

to advantage for centering both ends, if this were necessary.

When used in this way, the lower center would be replaced

by a bushing, cupped out similar to the one at the top. One
end of all the pieces would first be centered, after which the

lower bushing would be replaced by the center while drilling

the opposite ends. By using the cam form instead of a screw

for the lower center, a quick action is obtained, and there is

the further advantage that the upper bushing cannot be sub-

jected to excessive pressure. This fixture, of course, is in-

tended for centering the shaft illustrated, but it could be

adapted to a wide range of work by mounting the center (and

bushing when necessary) in a slide having a vertical adjust-

ment.
* * *

One of the large manufacturers of tapper taps finds it neces-

sary to make up stock with the shank end unfinished because

of the large number of patterns of shanks required by certain

large users to fit the chucks of their tapping machines. One

large corporation alone specifies over twenty patterns of

shanks for its various plants. The taps are manufactured,

except the shanks which are left blank, and put on the stock-

room shelves covered with slushing oil awaiting requisitions.

As these come in, the shanks are finished to conform to the re-

quirements of individual orders. In this way the enormous

number of combinations required if the taps were completed

is avoided. The maker, of course, is helpless to correct the

bad practice, but it would seem that the engineers in charge

of these large plants would see the folly of keeping tapping

machines in use with so great a variety of spindle chucks. The

obvious reform would be to adopt a standard chuck and

change all spindles to conform. The saving of clerical labor

alone in ordering taps, to say nothing of the interest on the

investment in taps rarely used, would pay for the change.
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ETCHING AS A MEANS OF PRODUCING
PERFORATED METAL DESIGNS

When an ornamental design such as shown in the accom-

panying illustration is to be produced in small numbers, it

would not be economical to make dies; at the same time,

drilling and filing the holes from a pattern scribed on the sur-

face, is a tedious and expensive undertaking.

Etching is a method of producing a design in metal by eat-

ing away the rejected part with a chemical solution. This

process it seems is adapted to the production of ornamental

metal designs in small quantities when extreme accuracy is

not required. According to The Brass World, there are four

means in common use for preparing the surface of the work
to be etched, in which a "resist" or "stopper" is used to cover

the surfaces that are not to be etched, leaving the pattern on

the plate exposed to the etching acid. The first method—the

earliest used—consists in painting the design on the plate

with a suitable resist material. This method is costly, in-

volving the drawing of each design separately on the plate.

The second, or the rubber-stamp method, is employed on the

cheapest class of work, such as etching names on knife blades,

and would not be adaptable for the case under consideration,

as the etched design is very rough. With the third process

—

transfer method—the design lacks detail to a marked degree.

It is transferred from a steel master plate to the metal, by

means of transfer paper, and then etched, the resist being the

material transferred. The last and best is the photographic

process, the method by which nearly all fine work is done, and

which is one peculiarl.v adapted to the previously-mentioned

stamped-metal application.

In the photographic process, the design is first drawn on

white paper, to any convenient scale, in black and white. A
photographic negative is then made, this being procurable

from photo-engravers who make a specialty of such work.

The blacks and whites must be respectively, opaque and trans-

parent. This negative is used to print the design on the work
to be etched, the metal, in order to take the design, being

Sterlinff Silver Plate Pierced by Etching, illustrating the Application of the
Process to Piercing Metal Plates of All Kinds

coated with a sensitized emulsion of bichromated albumen

which has the property of remaining insoluble in water after

exposure to light. The portions corresponding to the opaque

parts of the negative thus wash out in warm water, leaving

the bare metal. Just prior to the washing process, however,

the surface is coated by means of a roller, with special litho-

graphic ink. The design is now on the metal in the form of

a bichromated albumen base covered with a sticky ink. The
resist is further reinforced by sprinkling the whole surface

w=th dragon's b'.ood, and heating to melt the latter. This ad-

heres to the resist already on the surface, but forms in a pow-

der on the unprotected surface, which may be readily blown

off. This resist is all right for etching that is not too deep,

but for very deep work, special resists are used.

The prepared plate is now ready for the etching process.

For brass and copper, a strong solution of perchloride of iron

is generally preferred, as this does not attack the resist like

strong acids, even though its action is quite slow. Nitric acid

may be used with proper resists. W^hile etching is usually

only applied for cutting into the surface of the metal, it has

been conclusively proved that the same process is applicable

to piercing the plate, as shown by the illustration.

SPLICES FOR ANGLES" f

By A. L. CAMPBELL)

It is often desirable to butt together and splice two angles,

and usually the efficiency of the joint must be considered.

Data on angle splicing, however, are very scarce, and it is,

therefore, hoped that a discussion of this subject will be ac-

ceptable to many designers.

In order to splice together two angles of the same size cor-

rectly, we must first determine the amount of metal in each leg

and the location of its center of gravity, and then we must
place a sufficient number of rivets in each leg, symmetrically
about its neutral axis, and provide ample metal in the splice

plates.

Fig. 1 shows a section of an angle with a 6-inch leg, 'i-inch

thick. The total area of this leg is denoted by the shaded por-

IHachinery.y, Y.

Fig. 1. Diagram showing Method used for Calculating Sectional Aiea

tion, ABCEFGHA, which may be considered as made up of the

areas HAE, KBDH, FGH, and the negative area CDE. The
center of gravity, or neutral axis, XY is located by adding the

products obtained through multiplying each of the above areas

by the distance of its center of gravity from one edge, as

BCD. and dividing this sum by the total area of the leg. The
quotient denotes the distance of Xr from the edge chosen. If

this calculation is carried out, following the dimensions given

in Fig. 1, we find that the distance of XY from BCD is equal

to 2.S inches.

If only the area ABCDEFHA (or the equivalent area LBDil)
is considered, it will be found that the neutral axis is 2.81

inches from the edge BCD. This indicates that the positive

area FGH and the negative area CDE practically neutralize

each other, and that they may safely be neglected, since the

above results differ so slightly. If the leg were thinner, this

difference would be a little greater, but in no case would it

amount to as much as other errors caused by working con-

ditions.

Having now located the neutral axis of the leg, the rows of

rivets in the splice should properly be placed in the middle of

each of the two areas into which line XY divides the leg.

Each row should contain the same number of rivets, to avoid

eccentric loading. If only one row of rivets is used in each

leg, it should, of course, be located at XY. According to this,

the two rows of rivets in Fig. 1 would be located 1 25/32 inch

and 4 19/32 inches, respectively, from the back of the angle;

but this leaves only one-half inch from the inner rivet cen-

ters to the edge of the fillet. The rivet heads would, there-

fore, ride up on the fillet if the rivets were driven from the

back of the angle, and it would be impossible to drive them

from the trough of the angle with a pneumatic hammer or

power press. Hence, this row of rivets must be moved out-

ward to about 2 inches from the back of the angle. If the

other row of rivets be moved inward an equal amount, no

eccentric loads will be created, and no bending moments will

be imposed on the leg, but a small variation of the unit

stresses will be created in it.

Splices are shown in the accompanying Data Sheet Supple-

» With Data Sheet Supplement.

f See Machinery, November, 1909, engineering edition : "Splices
for I-beams and Channels." See also M.iceiXERY's Data Sheet Nos.
123 and 12.5, and M.ichinert's Data Sheet Series No. IS, "Beam For-
mulas and Structural Design." pages :!(» to 42, inclusive.

J.Vssistant Construction Engineer. The Solvay Process Co., Detioit,
Mich.
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ment for the most commonly used angles with equal legs,

from S to 3 inches, and for angles with unequal legs from 6

to 2 inches. In each case, a medium weight section has been

chosen, since this will most nearly meet average conditions.

All computations are based on the following working
stresses:

Tension or compression 16,000 pounds per square inch.
Shear 10,000 pounds per square inch.
Bearing 20,000 pounds per square inch.

The general method of carrying out the calculations for each

of the splices is outlined in the following. The calculation

given refers specifically to the 8 x 8 x %-inch angle shown
in the accompanying Data Sheet Supplement. The area of

section of this angle is 11.44 square inches and the sectional

modulus is 12.18.

11.44

T"he gross area of either leg is , or 5.72 square inches.
2

The approximate net area of each leg is found by deducting

the area of one rivet hole, and is equal to 4.92 square inches.

The allowable tension on this area is 4.92 X 16,000, or 78,720

pounds; and since the shearing resistance of a 1-inch rivet

is 7850 pounds, ten rivets are required for each leg. Two
13/16 X 7%-inch splice plates are used.

The bending efficiency of the rivets in the splice may be

found by multiplying the total shearing value of all the rivets

in either leg by the distance of their line of action from the

machinery,X. Y.

Fig. 2. Rivet Spacing in an 8 by 8 by 3 4-inch Spliced Angle

line of action of those in the other leg; and dividing this

product by the allowable bending moment of a gross section

of the angle. Since this is equal to the sectional modulus
multiplied by the working stress per square inch, we find that

the efficiency is equal to 166 per cent.

To find the minimum bending efficiency of the angle at the

splice, it is necessary to find this efficiency for the net sec-

tion AB of Pig. 2, which shows the spacing of the rivet holes

in the splice. To do so, we must compute the sectional mo-

dulus of section AB with two rivet holes omitted from each

leg. Then the ratio of this sectional modulus to the sectional

modulus of the gross section will be the bending efficiency of

the section. The rivets in the vertical leg of the angle above

the vertical a.xis of the net section (load applied vertically,

acting downward) do not lessen the sectional modulus since

they are in compression, and the rivets are assumed to com-

pletely fill the holes.

The sectional modulus of the net section is equal to

27 + ZCA
, where 2/ is the sum of the moments of inertia

H
about their own neutral axes, of all the areas into which sec-

tion AB is divided; SC^A is the sum of these areas multiplied,

respectively, by the squares of the distances of their centers

of gravity from the neutral axis of the net section as a whole;

and H is the distance of this neutral axis from the top of the

vertical leg. By carrying out the calculations, w-e find that

the value of H, which is determined as in Fig. 1, is equal to

5.44; S/ equals 12.97; and ^C-A equals 61.12. Finally,

the sectional modu'us of section AB is found to equal 13.6,

13.6

and its bending efliciency is equal to or 112 per cent.

12.18

That the bending efficiency of this net section should be

greater than that of a gross section seems like a paradox, but
may be explained as follows: The moment of inertia of sec-

tion AB. Fig. 2, is greater than that of a gross section because

the diagonal distances CD, DE. and EF, with the rivet holes

deducted, were used in its computation; also, the value of H
is less than for a gross section, owing to the fact that de-

ducting two rivet holes from the horizontal leg and only one

from the vertical leg throws the neutral axis toward the top of

the angle, from which point H is measured.

It is now evident that section XY of Fig. 2 will give the

minimum bending efficiency of the angle. Proceeding as above,

we find H= 5.48. 27= 9.23, and 2CU= 57.05. Its sectional

modulus is then 11.55, while the bending efficiency is 95 per

cent.

Tbe efficiency of this splice for direct tension is also high.

Twenty 1-inch rivets are available in each half of the splice,

and their shearing efficiency is 86 per cent. The lowest ten-

sion efficiency of the angle is found at section AB, and is equal

to 84 per cent. The efficiency of the splice plates for tension

is equal to 89 per cent.

Below is given a table of efficiencies for angles with equal

legs spliced as shown in the Data Sheet Supplement:

TABLE I. EFFICIENCY OF SPLICES FOB ANGLES OP EQUAL LEGS

Bending Efficiency, Ten sion Efficiency,
Per Cent Per Cent

Size of Angle,
Inches

1 Net Net L J^«' ,
Rivets Section of Rivets Section of Section of

Angle Angle Bpnce
Plates

6 x8 x} 166 95 86 84 89
6 x6 xf 147 98 85 84 87
5 X 5 X i 187 96 94 83 83
4 x4 xi 179 97 88 85 88
3i X 3^ X i 174 96 85 84 84
3 s 3 xf 187 92 91 85 89

Two sets of values for H. Zl, and 2 CM must be computed for

each angle with unequal legs, since it has two values of the

sectional modulus. This gives double bending efficiencies; oth-

erwise the treatment is the same as for angles with equal legs.

The bending efficiency of the splice plates has not been com-

puted, since it is always above 100 per cent. The lowest effi-

ciencies are seen to be for the rivets and the net sections of

the angles in tension. These efficiencies may be increased if

T.\BLE II. EFFICIENCY OF SPLICES FOB ANGLES OF UNEQUAL LEGS

Size of Angle.
Inches

Bending Efficiency.

Per Cent
Tens on Effic

Per Cenl
ency.

Long Leg,
Vertical

Short Lee,
Vertical

S

8

z

B S
•2 f

2 8

Z ft
*• to

> Net
Section

of

Angle

RiveU

c-2
-.2?

6 x4 x# 108 95 1 157 93 83 85 90
•") X 4 x f 117 96 1 142 98 85 85 92
5 X 3 X * 100 94

1
155 96 88 87 90

4 X 3 X i 124 94 160 96 85 83 84
31 X 21 X i 142 ' 94 Jp:^ ' 97 92 82 91

:! X :i N S I-H ;iii 17', '.i-j '".I S4 90

desired by using smaller rivets, or more of them, or by re-

spacing them; so that the minimum efficiency will be more
than 85 per cent. The apparent weakness of the rivets in ten-

sion is balanced, however, by their being actually 1/16 inch

larger than dimensioned. For a 34-inch rivet, this difference

amounts to 16 per cent.

When one of these splices is used in compression, the

gross section of the splice plates and angle should be used in

computing its efficiency, while the rivet efficiency will be the

same as for tension. If used in a short strut, the shear of

the rivets only need be considered; if, however, the splice

occurs in a long compression member, its lowest sectional mo-

dulus must be used in the column formula chosen instead of

the sectional modulus of the gross section, unless the splice is

near one end.

Any or all of the rivets in these splices may be countersunk

with a slight decrease in efficiencies, due to the extra amount

of metal cut away. Either splice plate may be safely omitted

if a floor plate, etc., is riveted to the leg of the angle in its

place. None of the above splices has ever been tested to

destruction. However, a set of similar splices has been used

by a large Detroit firm for over two years in their construction

work, and often loaded to the full worKing strength of the

angles without any failures.
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MANGANESE STEEL*
Manganese steel was first successfully produced by the Had-

fields in England about thirty years ago, and was known as

"Hadfield steel." It was first made ia the United States by

the Taylor Iron & Steel Co., of High Bridge, N. J. About five

or si.K years ago other foundries in this country took up its

production, but they soon discovered that it was a very diffi-

cult metal to produce successfully, and comparatively few

foundries are to-day engaged in manganese-steel making. In

fact, the manufacture in the United States is almost entirely

confined to two companies, the one mentioned above, and

the Edgar Allen American Manganese Steel Co. The latter

firm has two foundries, one at Chicago Heights, 111., and one

at Newcastle, Del.

Vt'e might define manganese steel as a metal of the follow-

ing composition:
Per Cent

Manganese 11.00 to 15.00

Carbon 1.00 to 1.20

Silicon 0.25 to 0.40

Phosphorus 0.06 to 0.11

Sulphur 0.02 to 0.06

Balance, iron.

Variations from the composition given above have been

tried, and steel has been made containing anywhere from 8 to

35 per cent of manganese, but commercial manganese steel

contains at present about 10 to 15 per cent of manganese and

1 per cent of carbon, these two constituents being the chief

factors in manganese-steel making. Great care must be exer-

cised in the manufacture so that the percentages of these two

constituents are in the right proportion. Too much carbon

and not enough manganese makes the steel brittle.

JIanganese steel is considered a very hard metal, because of

the fact that it cannot be machined as readily as ordinary iron

or steel. In fact, it is practically impossible to machine it

with even the highest quality of tool steel. Tests made on

the scleroscope indicate a hardness of about 30 for Bessemer

steel, from 40 to 50 for manganese steel, and from 65 to 70

for chilled cast iron; yet it has been demonstrated again and

again that manganese steel will outwear chilled cast iron

many times over. In general, it is safe to say that it will

wear from four to eight times as long, depending upon the

purpose it is used for and the conditions under which it works.

The secret of the resistance of manganese steel to abrasive

action seems to be due to its ability to "flow" or endure re-

peated distortion. Under abrasive action it simply moves

away from one place to another, but does not actually wear

off. One can take, for example, a square corner of a piece

of manganese steel and peen it over, and then pound it back

to a square corner, and keep up this operation without actually

being able to remove any material.

Manganese steel is very sensitive to heat. A statement

given out by the Edgar Allen American Manganese Steel Co.

contains some interesting information on this point. Man-

ganese-steel castings should never be heated, because if heated

to a temperature of only 400 degrees F., they will lose their

toughness and strength to a remarkable degree. This applies

to eastings of plain design; castings of irregular design do

not even stand as high a heat as 400 degrees F. A casting

which is in perfect condition and free from internal stresses

at the time it leaves the foundry is very likely to break or

crack if heated. The company strongly disclaims any re-

sponsibility for the breakage of any manganese-steel castings

which have been heated after their shipment from the com-

pany's foundry.

Manganese steel will not become a permanent magnet; hence

it is used for disks in magnetic hoists, as the smallest particle

of iron or steel will not cling to it after the current is shut

off. The tensile strength of early specimens, determined by

Hadfield in England, was 150,000 pounds per square inch, with

an elongation as high as 50 per cent. The average commer-

cial steel of to-day, however, has a tensile strength of 82,000

pounds per square inch, an elastic limit of 45,000 pounds

* Abstract of paper by Mr. F. E. Johnson, read before the Associa-
tion oi" Engineering Societies. October 21, 1910.

and an elongation of 30 per cent. Forged manganese steel

will give better results, but there is very little commercial

forged manganese steel made at this time.

The manufacture of manganese steel is carried on with a

great degree of secrecy, and for this reason full information

on some of the processes employed cannot be given. The

steel is composed chiefly of a mixture of scrap iron and pig,

this mixture being very carefully made up according to the

predetermined composition of the steel. The mixture is

melted in an ordinary cupola such as is used in any foundry,

and is then run into a converter and blown quite similarly to

Bessemer steel. This process, however, is carried out with

great care and is directed by one man only, who operates

everything from the central station or platform close to the

converters. After the steel is blown, it is poured into large

ladles from which the slag is removed. The manganese,

which has previously been melted in graphite crucibles under

intense heat, is then added. From the large ladles it is poured

into sand molds which are practically the same as ordinary

molds for cast iron.

One difficulty with manganese-steel castings is the excessive

shrinkage when cooling. Manganese steel shrinks 5/16 inch

per foot, which is nearly three times as much as the shrink-

age of ordinary cast iron. All ladles and molds are kept very

hot so as not to chill the metal before it is poured, as in this

case a homogeneous casting could not be produced. After the

casting process is completed, the castings are all subjected to

a heat treatment, or both heat treatment and water submer-

gence. This part of the process is kept secret by the manu-

facturers.

Manganese-steel castings can only be successfully made to

certain sizes as regards length and particularly as regards

cross-sectional area, the thickness being the prime factor.

The greatest thickness of any section that has been success-

fully cast, up to date, is about 41,2 inches. It is also very dif-

ficult to cast small or thin sections, the lower limit being

about % inch tor ordinary castings. The reason that the

thickness is so important is because of the after treatment,

which apparently will only penetrate to a certain depth. Thin

sections are limited by the flow of the metal.

Owing to the fact that manganese steel cannot be cut by

ordinary cutting tools, all machining on manganese steel cast-

ings must be done by means of grinding. Sometimes steel

bushings and other pieces of ordinary soft steel are inserted

in the molds and cast into the casting, making it possible to

bore out, drill or tap the casting at certain places. For ex-

ample, the hubs for car wheels may be provided with soft

steel bushings, and soft steel inserts may be provided for set-

screws, etc.

The uses of manganese steel are not very extensive at pres-

ent, due partly to its high first cost, and partly to the diffi-

culty of machining the steel. It is used mostly for castings

subjected to heavy strains and shocks and excessive wear, such

as the wearing parts of steam shovels, ore and rock crushers,

mining machinery, etc. It is also used to a considerable ex-

tent for safes. When rolled and forged, it is used for rails,

frogs and crossings. The use of manganese steel has made it

possible to cut down the maintenance cost for many machines

very materially; the effect on the cost of rails in curves and

for track with very heavy traffic has been referred to pre-

viously in Machixert, December, 190o, and June, 1909.

It may be of interest to emphasize the fact that manganese

steel has proved itself efficient when used in cases where it is

subjected to shocks. An idea prevails among railway engi-

neers that this steel will not stand shocks. As an experiment,

therefore, a manganese-steel frog weighing SCO pounds was

bent under a drop weight. The frog was subjected to 165

blows from a weight ranging from 1250 to 2500 pounds and

falling from a height varying from 3 to 23 feet, the total

energy exerted being nearly 1,700,000 foot-pounds. Xo frac-

ture or impairment of any nature could be discovered. There

are hundreds of manganese-steel frogs and cross-overs now in

use. At the Northwestern Terminal, in Chicago alone, there

are 200 frogs of this kind installed.
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NEW METHOD OF METAL COATING
The new method of obtaining metallic deposits, recently

discovered and developed by Herr U. Schoop, and which was

reported by R. E. Mansfield, U. S. Consul General at Zurich,

Switzerland, may be considered the complement of the gal-

vanizing process. The method consists in projecting molten

pulverized metal on such surfaces as it is desired to cover

with a metallic deposit, the projection of the molten metal

being effected by means of suitable nozzles employing certain

gases or vapors at high temperatures and pressures. These

gases play a double purpose according to the case, either as a

purely physical means of pulverization, or as a chemical agent.

The inactive or reducing gases, such as nitrogen or hydro-

gen are principally adapted to the pulverization of the metal,

especially if the metal oxidizes very readily when agitated.

Considering the cheapness of nitrogen, which is a by-product

in the manufacture of liquid air, it will doubtless be this

gas which will be put to the greatest use in the future.

However, superheated steam may be employed in certain

cases.

The metal coming into the apparatus under pressure is re-

duced to an impalpable powder, and this being projected vio-

lently onto the surface of an article, the particles are de-

posited in the form of an extremely fine and compact coating,

which has the same homogeneity throughout, presenting a

fine appearance. The thickness of coating may vary from a

thousandth to a considerable fraction of an inch, depending

upon the duration cf the treatment. It can be seen that the

surface does not require to have conductivity, thereby malving

it applicable to the coating of non-metallic objects as well as

metals.

A fact which is striking on first examination, is the low

temperature of these metallic vapors, which vary between 50

and 140 degrees F., permitting this treatment to be applied

to articles that are readily fusible or inflammable. The pres-

sure of the gas is relatively high, running from 300 to 350

pounds per square inch. The expansion, which is produced

at the opening of the nozzle, is principally in consequence of

the initial temperature, which is from 400 to 550 degrees F.

In consequence of the great pressure of the gas, the metal

receives a tremendously high velocity.

The metals which are principally adapted to the Schoop
process are those which become very fluid, (tin, lead, copper,

aluminum alloys) in the state of fusion; the actual tempera-

ture of fusion on the contrary, which is raised more or less

to deposit metal, plays only a secondary part. An interesting

application of the process in this connection is that of depos-

iting aluminum, which is the only metal now remaining re-

fractory to the galvanic process.

The thickness and physical character of the metal film may
vary within considerable limits, depending upon the duration

of exposure and the conditions of the parts of the apparatus,

such as orifice, nature of the gas used, temperature of fusion

of the metal, and its initial pressure, etc. For thin coatings

the deposit is made instantly, and for coatings up to 0.25 inch

thick, from eight to ten seconds will suffice. The fact that

thick coatings can be made has suggested the use of this

method for replacing the electrotype process, which is only

applicable to conductive surfaces. With a single stereotype

negative, as many as 300 reproductions can be made in ten

hours, for only a small fraction of the cost of the electrotype

reproductions; at the same time they are in no way dis-

tinguishable from the latter. It is supposed that the struc-

ture of the metal coating by the Schoop process is not crys-

talline, but that it immediately assumes an amorphous form.

For the industrial application of the process there are two
b:g classes of work to which this can be applied: First, for

a permanent coating intended to improve the surfaces as well

as to protect them against inclemency and other influences.

Under this class come all sorts of metals, as well as plaster,

ebonite, glass, paper, wood, celluloid, anatomical pieces, etc.

It is even suggested that metal boxes of any desired shape
may be made by applying a metal coating of the required

thickness to a pasteboard or other pliable form shaped as

desired. The second application is for coatings which are to

be detached from the surface; these include electrotype im-

pressions, the manufacture of small tubes without solder, and
the making of hollow metallic articles. It can be seen from
the foregoing that this new invention will tend towards a

revolution in some of the industries mentioned.

* * *

ENGLISH FIREBOX TOP FOR SMALL
LOCOMOTIVE BOILERS

By FRANK C. PERKINS'

The accompanying illustration shows the construction of a

novel English firebox designed and constructed at Gains-

borough. It is claimed that the undoubted advantages of a

locomotive boiler as a steam generator are sometimes offset

by the troublesome necessity of frequently cleaning the boiler,

especially when water of poor quality is used. One of the

most difficult places in the locomotive boiler to clean effectu-

ally is the top of the firebox. The firebox is rectangular in

shape and its tour sides and top are usually reinforced by a

Firebox \^th Ne\p Metbod of Bracing Top

number of stays. The top, having no adjacent sides to which

to stay, is bridged over by several deep girders with sus-

pending bolts supporting the flat plate. The girders make
access for cleaning purposes difficult, and the bolts retard the

mobility of the water and promote the deposit of scale. The
result is not only a loss in heat transmission, but unequal

heating is likely to occur, whereby the crown plate becomes

unduly stressed in places and is liable to accident.

In order to obviate these drawbacks, Gainsborough Knf^lisli

engineers have experimented for a long time with different

forms of corrugated crown plates resulting in the firebox illus-

trated, which is held to be the strongest and safest crown

plate of any of the various forms of corrugated tops which

they tried. It will be seen that the corrugations spring from

the opposite corners of the firebox, crossing diagonally in the

middle, forming an exceptionally strong truss to the crown

plate. These corrugations are obtained with the least possible

stress in the material of the firebox, and their strength was

proved by tests which were made, not only by hydraulic pres-

sure up to 400 pounds per square inch, but also in actual

steaming at a boiler pressure up to 180 pounds per square

inch.

It is maintained that the shape of the corrugations enables

them to steam freely, and the absence of cumbrous stays en-

ables the top to be readily cleaned. The advantages possessed

by this form include a slightly increased heating surface where

the heating surface is of the most value, accessibility, and

reserve of strength as well as economy in fuel, together with

a decrease in weight of boiler. By abolishing the deep gird-

ers on the top of the firebox, it has been possible to simplify

the staying of the end plates by dispensing with the heavy

longitudinal stays and substituting stiffeners across the plates.

* * *

A man who minds his own business is a good man to have

about, but the man who both knoics and minds his business

is better still. '

•.Vddross : Erie Co. Bank Bldg., Buffalo, N. Y.
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WHEEL-TURNING OPERATION IN CLEVE-
LAND CHUCKING MACHINE

Tlie method of iiuuhining the sewing machine handwheel il-

lustrated in Fig, 1, in a Cleveland chucking machine (built

by the Cleveland Automatic Machine Co., Cleveland, Ohio)

will be described in the following: This work is done in a

machine of the chucking type, as the design of this hand-

wheel, with its numerous arms connecting hub and rim, makes

Fig. 1. Sewing Machine Handwheel Turned in Cleveland
Cbucking Machine

it impossible to use a magazine attachment. The mechanism
on the turret end of the chucking machine is the same as that

of the regular automatic type, but the spindle-head is some-

what different, in that it has a longitudinal adjustment to per-

mit the use of large chucks for gripping castings of various

shapes.

By referring to Figs. 2 and 3, which show the tool equipment

for this particular job, it will be seen that a three-jawed chuck

Fig 2. Cleveland Automatic Chucking Machine Set up for Machining
Sewing Machine Handwheel

is used, which has special jaws formed to fit the rim of the

handwheel on the inside. The advantage of locating the wheel

by the inside of the rim is that it will be in almost perfect

balance after the outside has been machined. The chucking

of the work can be done very quickly, it being possible to re-

move one wheel and place another in position in about five

seconds. One man can take care of from si.K to eight ma-

chines, the output per machine being about sixteen finished

wheels per hour, allowing time for grinding the tools.

In turning this wheel, the following operations are per-

formed: Roughing and finishing cuts arc taken over the rim

by means of a special, circular turning attachment; diameter

B, (Pig. 4) is rough turned to remove the scale, prior to fin-

ishing the belt groove with a forming tool; hub C has rough-

ing and finishing cuts taken over the outside, and it is drilled,

bored, reamed, and faced on both ends. The inner face D is

finished by a special attachment whidi has a bar passing

through the machine spindle, carrying at its end a flat facing

cutter.

During the first operation, the tools M, ./, A', L, .^'. and the

special rim-turning attachment, are all in action. The rim-

turning tool is actuated by cam G which imparts a reciprocat-,

ing motion to segment gear H that is in mesh with a bevel

gear as shown. This bevel gear is attached to a steel frame or

tool-holder carrying the tool which turns the rim. This holder

is mounted in large bearings at each end which are bolted to

the top of the bed in front of the spindle-head. The rim-

turning tool travels through an arc of a little more than 180

degrees. The functions of the various tools which are used

during the first operation are as follows: The tool •/ rough

Fig. 3. Another View of Tool Equipment for Machining Handwiieel

turns diameter B; K rough turns C; L faces hub C ; 21 cham-

fers the sharp corner E; N spots the hub previous to drilling,

and the tool in holder I turns the rim. During the second

operation, a finishing cut is taken across the rim, and the hub

of the wheel is drilled, the drilling and turning taking place

simultaneously. To obtain the proper speed for drilling, drill

is driven by a high-speed drilling attachment which foi-ms

a part of the regular equipment. In the next operation, the

hole in the hub is sized for reaming by boring-tool P which is

held in an adjustable holder so that the tool can be properly

located, regardless of changes due to grinding. Simultaneous

w-ith the boring operation, hub D is faced and hub C finish

turned. In the fourth operation, the belt groove is finished

by flat forming tool R, which also faces the outside of hub C,

and turns diameter B. The hole through the hub is being

finished at the same time by reamer U, and while this opera-

tion takes place, collar W comes into contact with lever V,

swinging tool T into position for removing the sharp edge at

F, which completes the operations. Tests on wheels finished

by the method described showed that none was out of true

more than 0.002 inch.

As one man can operate six of these machines, each of

which has an output of sixteen wheels per hour, the cost of

machining per hundred would be 31li> cents, or a little less

than four mills each, a wage rate of $.3.60 per day being as-

sumed. This might be considered the maximum output under
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favoi-able conditions, but if we assume that one man operates

only three machines per day, which would be the minimum
number under the most unfavorable conditions, the cost would

be 75 cents per hundred, or a little less than eight mills per

STREET CAR DESIGN

Bu

.^r-

"\^

OPERATIONS
1

IST.

Pouffh hirn rim A
Rou^h furn be/f ffroo^e B
Pouyh turn and face hub C
Cen-fer for drill and remoire burr on edge
£ ofrim

Znd.
Drill hole rrrfh high speed drif/ing

allc7chfnenf and finish furn rim A

3ro.
Bore hole for reaming
F/nish turn hub C
face hub D mfh back facing offachmenf-

4 th.

Form belf groove B
Finish face hub C
Peam hole and remoi^e burr on edge
F of rim

^E

Fig. 4. Successive Operations on Sewjng Machine Handwheel

wheel, the wage rate being the same as before. These figures

will doubtless compare favorably with those obtained by any
other method of doing this work, when the accuracy and ex-

cellence of the finish obtained is taken into consideration.

TROUBLES OF THE PATENT ATTORNEY
"In a town way down East," said Dobbins one day, "I used

to know a patent attorney who was a mighty bright fellow

and who came around the shop and helped us to frame up the
claims for all our new schemes in such a way that when we
read them afterward we did not know whether we were look-

ing for a patent on a meat-grinder or a music-box. The claims
were all right though, for we had one case taken to court on
account of an infringement, and the lawyers wrangled over
those claims for over two years; so sure enough, there must
have been some substance to them. "Well now, the reason
why this particular patent attorney was so good and was able
to put things through in the proper shape was because he was
not only a patent attorney, but a mechanical engineer is well.

It there was any fault to be found with him at all, it was that
he was more of a mechanical engineer than he was a lawyer,
and owing to that fact he was always unfortunate and lost his

cases in court.

"I never saw him troubled over any mechanical contrivance
but once. As scon as he saw the drawings he knew at once
what we were driving at, and nearly always he nad seen a

similar device before. But one day Flannagin, over at our
shop, get an idea of twisting a flat piece of stock so as to make
a twist drill of it, something, by the way, that some one else

did over in my father's shop forty years ago, but Flannagin
twisted a shank to it, too, that would fit a Morse taper and he
made a pretty slick job of it. Recognizing at once that here
was an idea worthy of presenting before the wise men in the

patent office down at Washington, he immediately called upon
our friend the mechanical-engineer-patent-attorney, who gave
due attention to the matter, framed up all the claims and
made very nice looking drawings of the tool. To make sure

before he sent them to Washington, however, he came over to

Flannagin the other day and said, 'Say, Mr. Flannagin, about
this twist drill, 1 would like to make sure that I understand
it correctly. Now, which is the shank end and which is the

drill end?' Well, Flannagin told him which was which and
our friend said that was just what he thought, but he wanted
to make sure!"

* * *

The total exports from the United States during 1910 rep-

resented a value of $1,864,491,644, and the total imports a

value of $1,562,924,251. The volume of trade with the United

Kingdom was greater than that with any other country. The
exports to the United Kingdom amounted to nearly 30 per

cent and the imports to about 18 per cent of the total exports

and imports, respectively.

DRAW-BAR RADIATION AND MINIMUM WIDTH
OF CAR BODIES
By WABREN M. SMITH

The formulas given in this article have been developed by
the writer to facilitate certain features of street car design,

and have been successfully used for that purpose.

Draw^-bar Radiation

Draw-bar radiation is the angle at which the draw bar

stands with regard to the center line of the car, when the
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Fig. 1. Draw-bar Radiation Diagram

latter is on a curve. It frequently so happens that this angle

is required for given radius of curvature, truck centers or

other influencing conditions, and for that purpose the accom-

panying formula was developed. It will no doubt be found

useful, especially on street railway and interurban work.

Except in the case of a reverse curve, when one truck is on

each curve, the maximum degree of radiation will occur when
the forward car is wholly on the curve and the drawbar pin

of the rear car is just striking the tangent. The angle In-
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Fig. 2. Car Body and Truck Diagram to determine Minimum Car W^idth. Truck
Radiation, and Bolster Centers for Given Curves and W^heel Sizes

creases up to this point, but beyond. It decreases. These con-

ditions may be readily seen by reference to Fig. 1.

WTiile as before mentioned, the radiation is greater on a

reverse curve, experience has proved that it is unnecessary

to provide for the excess swing thus given, as it has been

found in practice that the ordinary service curve on a line of

» Cbiet Draftsman, J. C. ririll Co., riiiladelpliia. Va.
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railway is of such a character that if sufficient clearaace were

allowed for the radiation of the draw bar on the curve, two

cars could very readily pass over any reverse curve on the

line. It is the general practice to provide for sufficient ra

diation of the draw bar on the ordinary railway curve.

In Fig. 1

:

a= half the distance between bolster centers;

6= bolster center to draw-bar pivot;

c= total length of two draw bars;

r= radius of curvature of the line;

0"=: angle of radiation.

The lower end of the draw bar is shown just striking the

tangent to the curve.

From an inspection of Fig. 1, it may be seen that

o + b
cos =

1
' (o + b)' + (?•« — ««)

a -I- J>

1 b {2a + b) + r^

Also from the trigonometric equation of the two sides and the

contained angle

cos (p'

+ (a + 6)2 + (;' a-)

2c' V' (a + 6)= + (?•'

b {2 a + b) + c"

a')

3 c 1
' b (3« + b) + r2

From these equations, <p and (p' are found, and thereby <!>", the

desired angle, is obtained, for

0"= 180° ^(0 + 0')

This may be readily worked put as the two angles <p and 0'

are in the three known terms a, 6 and r.

This formula cannot be used in connection with a curve

of any other character than that ordinarily used in cities, or

a curve that is of one radius from tangent to tangent; nor is

it applicable to a curve unless it is a true arc of a circle.

Minimum Width of Car Bodies for Given Curves
and Wheel Sizes

The general design of a car body, and therefore of the dis-

tance between the car sills, is influenced by the tact that the

wheels have a tendency to strike the sills when taking a curve.

This factor is dependent upon the amount of truck radiation,

bolster centers, wheel-base, size of wheel, and radius of curve;

all these influencing factors are interdependent. Fig. 2 dia-

grammatically represents these conditions.

In this figure

a = top of wheel tread to the bottom of the sill, for a

loaded car;

b = top of track to bottom of sill for a loaded car;

c= half the distance between bolster centers;

t2= half the length of wheel-base;

/:= center of truck to the outside of the tread;

J-= radius of curve;

a; =r center of car to point of contact on wheel, i. e., half

the distance apart of car sills;

!/ := center of car to center of axle.

From similar triangles

a:z: :z:h
therefore

s= Va &

Also
c

cos 0'" =—
hence

As

and

then

or

!c ^ {d -\- z) cos 0'"=: (d + \J ab) cos (p'"

•y :^ V'— c"

V : r :: X— ty : /

}• {x— w) ^v f

therefore

c f \/r^-c'-
.r = ((/ + z) cos (p'" 4- {.V — (() = — {d + |,/ a b) H

r r

e (d + ^ II b) f ]/' r*

{d + sj ab) + f V r" - c*

(1)

Also

and

and

hence

tau (p =
/

d + \/ ab

cos (/>'

V {d + ^ a b}" +/'

0"= 90° — {<p + <p') (2)

c^r sin 0" (3)

Formula (1) determines the minimum width that a car

body may be built, so that the trucks will not strike; for-

mula (2), the greatest allowable truck radiation; and formula

(3), the maximum bolster centers of the two trucks, and at

the same time provides sufficient clearance for the truck when

the width of the car is established.

These formulas may be used to determine the various meas-

urements of the car body and its trucks for any of the eight

variable factors previously tabulated.

* * *

SIMPLE CLAMPING DEVICE
The illustration Fig. 1 shows a fixture that was furnished

with the engraving machine built by the Geo. Gorton Ma-

chine Co., Racine, Wis., for holding a certain long piece on

Fig- 1. Fixture uaed on Gorton Engraving: Machine having Simple Clamps

w-hich a line of letters is engraved. It was necessary to pro-

vide a clamp for holding the sliding block to the base.

Fig. 2 shows how Mr. Charles Rothweiler, the superinten-

dent, made the clamp. The simplicity and ingenuity of the

construction will be apparent with but little explanation.

^lachiiwi'n.X.Y.

Fig. 2. Cross-section of Fixture showing Clamp Strip

A saw cut was made in the base about three Inches long,

shown in Fig. 1, back of the lower thumb-screw, at the same

angle sideways as the side of the dovetail groove in the base.

(See the cross-section Fig. 2.) The thread for the thumb-

screw is tapped in the lug, and the end of the screw abuts

against the thin strip of metal between the saw cut and the

slide. A slight twist of the screw suffices to deflect the clamp

strip and firmly clamp the closely fitted block.
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ELECTRIC BLUEPRINTING
By H. W. WEISGEBBER'

The essential thing in electric blueprinting is the paper.

Sun paper cannot be used profitably for electric printing, so

a special "extra rapid electric paper" is made for the use of

artificial light. A paper that will print in about thirty seconds

in bright summer sunlight, and which has good keeping quali-

ties, "Will prove satisfactory.

Fresh paper prints more slowly than old, but washes more
quickly; this means that the old paper prints more rapidly,

but must be left in the bath for a longer period. The fresher

the paper, the whiter the lines, while lines on old paper have

a dull or grayish cast. In trying out new samples of paper,

use small pieces along with one from the roll with which com-

parison is to be made, and place all of them over one tracing.

In damp weather the paper will wrinkle and cause poor

contact, but this defect may be overcome by allowing the

paper to expand before being placed over the tracing in the

printing frame. This wrinkling is less troublesome in winter

when artificial heat is used, than it is in summer. Paper
as it comes off the roll is very dry, readily absorbing the

moisture of the air, anu must be given time to swell evenly,

or a hit and miss contact will result.

Printing

To do good work the lamp must be hot, for in a cold lamp
the carbons and rheostat offer too much resistance; conse-

quently, the lamp must heat for several minutes before print-

ing begins. After being in use for ten or more minutes, it

has warmed up to normal, and the time of exposure can be

shortened by increasing the speed. Overexposing is always

preferable to underexposing, for the former can be remedied
in the bath; yet the speeding of the lamp, as above sug-

gested, should not be carried too far. It takes time to make
blueprints, even in bright summer sunshine, and though the

photo-engraving arc light is rich in actinic, or violet rays, it

is slower than the sun, so do not expect a print in less time
than is possible by sunlight.

The Lamp
Arc lamps are not infallible and should be no less carefully

tended than any other machine, if satisfactory results are

desired. A lamp that draws current from the same line as the

shop motors probably suffers more from fluctuations than
one that gets its current from a steadily loaded generator.

The greatest annoyance is that due to "flicker" or "flaming

arc." This can often be overcome by throwing the switch,

and generally ceases as soon as the lamp becomes hot. The
"creeping up" of the arc on the upper carbon is often caused

by too long an arc, i. e., the carbons are too far apart. An
inch and a quarter arc made possible by adjusting the dash-

pot-rod will give good results. A weak current, one below
that for which the lamp is made, will also cause a short arc.

Frequently a connection working loose will cause a loss of

current and also make a short arc. If a lamp does good
work, barring a little irregularity, it is advisable to leave

well enough alone.

The printing rays of light emanate from the "point" of light

on the hottest spot on the upper or positive carbon; conse-

quently the printing rays extend downward rather than up-

ward, and are on the side of the carbon that displays the

"spot." If the carbon burns to a longer taper, the carbon
point will cast a shadow on the opposite side and lighter

colored prints will result. Neither the aureole nor the re-

flected rays have very great printing properties; it is the

band of violet rays that does the work. A newly trimmed
lamp must he allowed to burn clear before the machine is

started, as it initially burns "yellow"—a color that will not

print.

The lamp globes should fit snugly. At the same time they

should not be so tight as to interfere with the expansion of

the glass nor with the escape of the gases when the current

is turned on. They should be handled carefully, for a chip

out of the edge soon means a broken globe. A little milki-

•.\ddrc-ss: 321 Franklin .Vvc, Salom. 0.

ness (the white dust-like coating in the globe) is beneficial,

for it diffuses the light and makes a better printing medium
than clear glass.

Washing the Prints

Many prints are spoiled in washing from insuflicient soak-

ing. The blue background must be "fixed." and this take&

time; prints that are soaked from two to five minutes will

remain blue longer without fading than those that are simply

put in the bath and taken out. All prints fade somewhat
when placed in direct sunlight, but the poorly washed ones

turn white. There is no cure for an underexposed print, but

an overexposed one, if not "cooked," can be developed w'ith

potash solution.

For the developer, use one-half ounce saturated solution

bichromate of potash to each gallon of water in the bath.

To use the potash economically, the bath water need not be

changed every day. for by adding about two ounces of

formaldehyde to a barrel of water as a deodorant, the water

in the bath may be used for a week or two, even in "dog

days," without any odor arising. This germicide also destroys

all sliminess in the pan, and even at full strength it does not

injure the prints. It is, however, a powerful astringent, and

if too much is used it will be harsh on the hands. Wet prints

should never be hung in the light near a window, for they

fade more quickly when wet than when dry.

HARDENING SET-SCREWS

The illustration shows the plan of a simple outfit for hard-

ening the points of set-screws used in the well-known Arm-
strong tool-holders made by Armstrong Bros. Tool Co., 313 N.

Francisco Ave., Chicago. The screws are laid on an inclined

plate A with the heads against a ledge that keeps them from

sliding off. Two Bunsen gas burners B are set so that the

flames are directed against the points of four or five screws

Semi-automatic Set-acrow Hardening Outfit

on the left end. At the same end of the plate is a chute C

directed into a tub D containing the cooling bath.

The hardener places the screws on the plate A. beginning

at the right and putting another screw on the moment the

screw at the extreme left has reached the hardening heat.

The action of putting on another screw punches off the heated

screw into the chute from which it descends into the bath.

The hardening process is thus semi-automatic; the hardener

simply picks up the screws and puts them on the plate as fast

as the screws in front of the burners become heated, and no

other handling is required.

The method is highly efficient, the percentage of hard points

being nearly 100, as is shown by the file test to which every

set-screw is subjected. It is rapid, too, since four or five

screws are beating at once, but as the heating is progressive,

there is no confusion, and practically every screw is quenched

at the right moment.
* * *

Extract from letter: "I wish someone would invent a plan

whereby draftsmen could exchange places, get fresh ideas,

and see new methods, and, incidentally, get some fresh air."

Not such a bad idea, either! Suggestions are invited.
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ADJUSTING STRIPS OR GIBS USED ON
MACHINE TOOLS

By JOSEPH G. HORNER

"Adjusting," "tako-up," or "gib" strips, as they are variously

termed, are used so extensively that it is but natural to find a

great number of varieties, differing in form and manner of

application. Different conditions are imposed by the sizes of

the machines on which they are used, by the mass of certain

sliding jiarts, and by the particular functions which they have

to perform. The shapes of the slides have a modifying effect

upon the strips, and the nature and direction of the strains

Fig. 1. Common Form of V-strip or Gib

on the slide must be taken into consideration. In addition

to these questions, the matter of space or clearance often de-

termines what class of strip shall be employed. In some

kinds of slides there is complete freedom for the projection

of adjusting screws, while in others the arrangements are

necessarily so cramped and confined that various modifica-

Machin^ry.},'. \

Figs 2 and 3. Modified Arrangements
of V-strips and Adjusting Screws

Fig. 4. V. strips with Clamping
Plugs or Shoes

tions have to be made in order to accommodate the adjust-

ing screws and to make them easily accessible. Cases are

sometimes met with in which the adjusting screws of a gib or

strip are most awkwardly located, when—by a little thought

—

another arrangement could have been adopted. Sometimes

the substitution of a different kind of screw will make all the
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Pigs. 5 and 6. Strips with Dltferent Types of Adjusting Screws

difference between facility of manipulation and extreme diflB-

culty.

The problem of locking a slide is sometimes solved by fit-

ting a lateral screw or screws to press upon the adjusting

strip, but there are also several other methods. Usually the

provision for locking does not affect the strip in any way,

but there are instances in which a slideway is so weak and
flimsy that the tightening of the locking screw or screws will

spring the metal of the slideway inward, and so cause it to

Figs 7 and 8. Strips with Countersunk Square Heads and
Collar-head Atyusting Screws

recede from the gib of the slide itself, thus producing slack-

ness, and partially defeating the object of the locking.

Main Types of Gibs or Strips

Practically all adjusting strips belong either to the V-type

or to the square-edged type, and all modifications are based

upon these two classes. These types are further sub-divided

Figs. 9 and 10. Strips at^usted by Round Screw Heads

into three main groups, according to the mode of "setting-

up" or adjusting:

1. Strips forced laterally by screws acting at right angles
to the axis of the slide.

2. Angular strips pulled or forced sideways so as to have
a wedge action between the slide and the slideway.

3. Strips tapered longitudinally and forced in that direc-

tion, thus having a wedge action.

Machinerii.^.Y.

' Address; 45 Sydney Buildings. Bath. England.

Fig- 11. Strip for Planer Bed

There is ground for believing that the last-named type will

in the iiear future greatly supplant, if not oust, the first-

named style of strip, and possibly also the second kind. The
simplicity of the wedge adjusted endwise is obvious, and it is

being employed more and more in new constructions, both on

large and small slides.

The function of a take-up strip is to prevent slackness be-

tween the slide and its slideway, and to compensate for wear.

While a strip may prevent lateral shake of a slide, it may or

may not prevent the lifting which is likely to occur when the

pressure of the cut tends to separate the slide from its way.

In this case it will be necessary to employ another strip, it

the arrangement of the adjusting strip does not provide for

resisting the strain in both directions. On the other hand,

many instances occur in which only one strip, or a pair of
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strips, is necessary to checlc the lifting tendency, and the

shape of the slideways provides against lateral displacement.

A lathe bed with V-ways affords such an instance; but in the

case of square-edged slideways, the single lateral strip is in-

sufficient, and it must be supplemented by a gib underneath.

1

V.

,.-.1^
J /

-Qt /
JMjfthnTir.-V. r.

Fig:. 12. strip with Shoulder to prevent Lifting

or the latter must be combined with the former, and a right-

angled strip used. The choice of either method is often a mat-

ter of convenience; in certain cases the combined form of

strip is impracticable, on account of space restrictions or other

requirements. Another condition is met with in the slides of

certain grinding machines, which have one V and one flat

Maohincri/.y.y.

Fig. 13. Strip with Shoulder to pre.
vent Downward Movement

Fig. 14. Flat Strip used on
Dovetail Slide

way, and which do not require any form of gib for the pre-

vention of either lateral or vertical movement. Again, when

the heavy table of, for example, a planer runs upon two flat

ways, it is only necessary to provide lateral strips; but if

the machine is a light one, lifting must be guarded against

either by fitting top gib strips to press downward, or by adopt-

ing another kind of slideway, such as an inverted V or dove-

\ I

X)
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V J
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Fig. 15. Arrangement used on Link Grinder

tail, or by putting gib strips underneath the ledge of the bed

ways.

It is now proposed to briefly review various kinds of take-up

strips, the examples shown in this article being taken from

a wide range of machine tools made in different countries.

Perhaps the most common type of strip is that shown in Fig.

2, which is used to a very great extent, either as illustrated.

Figs. 16 and 17. Different Methods of Applj-lng Adjusting Screws
to Flat Gibs

or with numerous slight modifications. It provides tor lat-

eral adjustment and for vertical take-up, and may be found

on nearly all classes of lathes and machine tools. The other

edge of the slideway is usually of V-shape, but sometimes it is

cut to a square shape, v.\ which case a flat strip at the bottom

is required to prevent lifting at that edge. The precise ar-

rangement of the adjusting screws depends upon the circum-

stances; sometimes bolts, see Fig. 1, are better suited for

taking the weight of an overhanging knee (a milling machine

in this case). Provision for locking the slide to the pillar is

here made by fitting handles on two of the bolts. Instead of

nuts, so that the strip may be forced hard against the V-edge.

Another means of clamping which does not utilize the strip,

is that represented in Fig. 4. Here a circular plug or shoe

passes through the strip and is pressed against the edge of

Figs. 18, 19 and 20. Different Types of Wedge Gibs

the slideway by a hexagon-head set-screw, the strip being ad-

justed by headless screws. The possible objection to this de-

vice—that the action of the screw has a tendency to force the

table apart from its slide—does not apply to the arrangement

in Fig. 1, where there is a truer clamping action.

Fig. 21. Arrangement used for Gear.cutter Head

Modified arrangements of the adjusting screws are seen in

Figs. 3 to 8. In Figs. 3, 5, and G are shown examples where
the strip is closed in by the slide construction, so that while
the adjusting or setting-in screws are not necessarily affected.

Fig. 22. Modified "Wedge-etrip A:rangement

the pulling-up screws are modified in various ways. In Fig.

3—showing the gib for a slide-rest—the pulling-up screw

passes through the strip up into the top slide, while in Pig. 5

the arrangement is reversed, the latter design making the

screw easier of access. The milling-machine slide gib shown
in Fig. 6 has a screw sunk flush with the face of the strip

to permit of the passage of the table. Other slight differences

are made in regard to such arrangements, but it is unnec-

essary to illustrate all of these. An alternative to the use of a

slotted screw-head is seen In Fig. 7; the head has a collar and
a square for manipulation with a wrench, a method that is

better suited for heavy strips than the use of a screw-driver;

the head may also be of the hollow type, with a square inside,

as shown in the detail at A, Fig. 7. In Fig. S is seen a modi-
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fied form of adjusting screw, used when there is no metal

outside the strip for the insertion of a screw, this example

being taken from a shaper saddle. The set-screw has a large

collar which presses against the back of the strip and forces

it inward.

Another distinct class of strips is characterized by the ab-

sence of the pull-down screws shown in the examples hitherto

Figs. 23 and 24. Square-edged Gibs

illustrated. The friction of the setting-in screws is relied

upon to prevent backward motion of the strip, and while this

cannot always be depended on if the slide is subjected to much
strain or to excessive vibration, it answers sufScientiy well

for many purposes, being frequently employed for the slides

of small lathes and other machines. Fig. 9 is an instance

of this, although the arrangement used in this case is not very

workmanlike; that shown in Fig. 10 is to be preferred, both

on the score of neatness and of durability, because the head

is protected, and the close fit of the head in the counterbore

helps to prevent the screw threads from loosening. The ex-

Fig. 25. Arrangement Requiring Abnormally Long Adjusting Screws

ample in Fig. H Is taken from a small planer, and shows a

V-strip set up against the Inner edge of one bed-way, the

other inner edge fitting as solid metal to metal to the table.

The lip carried underneath the strip obviates the need for a

second screw. A projecting lip on the strip is another means

for checking its tendency to lift. An example of this is shown

in Fig. 12; the shoulder keeps the strip In place, as Is also

the case in Fig. 13, although the strip is reversed in the latter

case. A slight clearance under the bottom of the strip pre-

vents it from being jammed onto the lower slide and binding

this to the upper slide.

Fig. 15 is a strip for a link grinder, where the table saddle

embraces the bed on one side, and a gib of corresponding

form is adjusted by a row of screws on the other. A popular

style of strip is that shown in Fig. 14; it differs from the ex-

amples previously shown in that it is of flat shape, although

it is pressed against a V-edge. It is often used for light

slides. A gib of similar design is fitted to a different kind

view of simplicity, and because of giving solid melal-to-metal

pressure, independent of any setting-up screws. Fig. 18 is a

gib of this kind, while the gib in Fig. 19, an example taken
from a slide-rest, acts similarly, but has its back cut per-

pendicular instead of beveled. The gear-cutter head. Fig. 21,

is gibbed in a similar way, but with a bolt to pull up the strip.

As the head is guided only by one slideway, there is clearance

on the other way, and a flat giD only is required to prevent

lifting. In slides where the strip is too thin to permit of the

passage of a screw, the alternative shown in Fig. 20 is adopted,

a row of screws forcing the strip down. As a last example
of this character. Fig. 22 may be noted; although a wedge
strip is utilized, the edge of the slide is square, as the lifting

tendency is prevented by the weight of the table—^that of a

Macli,,>.'ru..\- \\

Fig. 27. Two Types of Gibs used on Grinder Saddle

planer. The strip is placed on the outside of the way, the

outer edge of the companion way fitting against the solid

shoulder of the table.

Square-edged Gibs

Some attention will now be given to square-edged gibs, of

W'hich various kinds are shown in the engravings Figs. 23 to

30. As with V-strips, the side-setting screw is commonly
employed, as shown in Fig. 23 (an example taken from a

shaper ram), and if lifting has to be prevented, the usual gib

or plate, pressing downward, must be included. If no lifting

.•i;j,,\ „..,„ .V 1

Figs. 28 and 29. Angle-strips with Adjustment in Two Directions

is to be feared, the plain strip. Fig. 24, is sufficient. This

example is taken from a planer w'ith two fiat slides, the strip

and screws being placed on the inner side of the left-hand

way, while the other way has a solid shoulder. Fig. 25 is

rather an unusual case of a lathe carriage in which the ad-

justing screws have been made of abnormal length in order

to bring their heads to the front, the only location where

access to them is possible. The front shear of the bed forms

a narrow guiding way, and only a fiat gib is required on the

rlTi ffln
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Fig. 26. Arrangement used for Turret Slide

Of slide in Fig. 16; and in Fig. 17 the setting-up screws are

located at right angles to the face of the strip.

After having reviewed these examples of gibs or strips

fitted with setting-in screws but without pull-down screws,

some of the opposite type, ). e.. those provided with pull-down

screws only, will be shown. This method involves the utili-

zatioxi of wedge action, advantageous both from the point of

other shear to catch under the lip of the ledge. A strip and

gib for a turret-lathe slide is illustrated in Fig. 26; it will be

seen that the strip is prevented from moving endwise by two

locating pins, and that the top surface of the saddle is recessed

to facilitate scraping down, to lower the gib.

Fig. 27 sho-n s a design which combines a square strip and

gib plate on one side of a bed, and a solid square-edge, fitting
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with a gib of moderate bevel, on the other. This construction

is used on a piston-rod grinder saddle, and the beveled strip

has a lip extending along its bottom edge to let the lubricant

drop straight down into a trough below. The combination

strip illustrated in Fig. 28 is often used in preference to sep-

arate strips, it being adjustable in two directions; when set

mi Machi'iery.X. Y.

Fig. 30. Gib for Shape r

Saddle
Fig. 31. Usual Method of Adjusting

Taper Gibs

up vertically, it is of course necessary to scrape down the sur-

face of the strip until it makes contact with the lower bear-

ing surface of the bed. Another class of strip that can be

adjusted in both directions, is shown in Fig. 29; it requires

no scraping, and is used on the top portion of a side-planer

tool-box. the other part of the slide Htting a V-shaped way.

The arrangement is sometimes changed about, with the V

I
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Fig. 32. Taper Gib with Clamping Arrangement

above and a square-edge below. A different form of V is also

often employed, with a strip like that shown in Fig. 30, this

being commonly applied to shaper saddles, with various slight

modifications of style.

Taper Gibs or Strips

Finally we come to the gib which is tapered longitudinally

and which has no side-setting screws. This, as previously

Figs. 33 and 34. Different Methods for Preventing Taper Gibs
from Lifting out of Place

mentioned, seems destined to largely supersede other types

of gibs, particularly for certain classes of slides. It is simple,

the number of adjusting screws is reduced to one, the pres-

sure along the side of a slide does not depend upon the var-

advantages. There are many places where it is easier and
simpler to accommodate the one adjusting screw of the taper

gib at the end than to tind space and means of access for the

row of side-setting screws of the ordinary strip; and it leaves

the designer with a freer hand to carry out ideas which would
have to be more or less moditied and restricted by the fact

of a side-setting strip being fitted.

Fig. 31 shows the usual method of moving these strips, a

stud being screwed into the slide, saddle or carriage, and.

Figs. 36, 36 and 37. Varying Locations of Taper Gib Adjusting Screwa

passing through a hole in the head of the strip, allows the

latter to be adjusted in either direction, and locked by the

two nuts. The screw itself does not turn in this case, but as

we shall see later, circumstances may require the employment

of a different kind of screw. The clamping of a slide is some-

times effected by screw pressure, the screw acting on the

Figs. 38 and 39. Alternative Methods of Adjustment for Taper Gibs

Strip, as seen in Fig. 32, or it may be done in other ways,

independently of the strip.

\\'hen a taper strip is fitted to a square-edged slide, the lift-

ing of the slide must be prevented either by means of an or-

dinary gib plate, as in Fig. 3?,. or by carrying the lip of the

slide down underneath, and fitting another taper strip which

will thus lie at right angles to the first. This is employed,

for example, on the saddles of some planers, where the saddle

fits the square-edged top portion of the cress-rail.

In the smaller strips, and where space is limited, the ad-

justment is more suitably made by ordinary fillister-head

1
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Fig 40. Ariangenient of Gibs on i

lable pressure of a row of screws, and it binds against a solid

mass of metal between the fixed and the moving parts, so

that no springing action can occur except by the spreading

or opening out of the metal in the saddle, or the closing in of

that in the slidew-ay. Its simplicity alone, however, has

perhaps secured for it more adherents than any of its other

Multlple-spin<ile Drilling Machine

screws, pressing either on the ends, or being sunk in a short

distance, to avoid undue projection. A screw at each end of

the strip provides for movement in both directions, and checks

the tendency to jam. The precise location of the screws in

relation to the end of the strip is usually a matter of judg-

ment, depending on the most convenient location. Figs. 35,
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36 and 37 show three common arrangements. In Fig. 35 the

location of tlie adjusting screw is at the corner of the strip,

in Figs. .';fl and 37 it is placed at the side, and in many in-

stances it is located at the bottom. Figs. 35 and 30 are com-

plete without extra gibs, but in Fig, 37 a pair of strips bearing

on the under ledges of the square lips is provided. These

two latter examples are of milling-machine spindle heads.

Fig. 34 shows a modification sometimes made In taper

strips, where there is nothing to prevent the strips from

lifting. A small tongue is formed on the strip, and fits into

a groove in the slideway (in this case the saddle of a milling

Y/yy/y//V7777777777/77/7777777777777 Machinery. S.Y.

Fig- 41. Detailed View of tlae Adjusting Arrangement showrn to the Left
in Fig. 40. Fig. 42. An Unusual Arrangement : Taper Strip Adjusted by
Rack and Pinion

machine). The tongue could only be dispensed with if the

under face of the table came down flush with the top of the

slideway.

A few different ways of adjusting taper strips are shown in

Figs. 38 to 42. The collar-head screw, engaging in a notch in

the strip, Fig. 38, is very common; it provides for adjustment

in both directions, and does not take up so much space as the

stud with its two nuts in Fig. 31. Another method which is

still more compact is that shown in Fig. 39, where a double

collar screw is used, sunk nearly flush with the face of the

slide. The strip, as will be noticed, is shouldered to prevent

its jamming down onto the slideway.

A rather peculiar combination is shown in Fig. 40, this be-

ing the gibbing arrangement of a saddle for a multiple drill-

ing machine. On the right-hand or outer side there is no

restriction, so that a strip with head and the usual stud and

nuts is permissible; but on the Itft-hand side a different ar-

Fig. 43. Arrangement used on a Gear-hobbing Machine

rangement is necessary, because that side has to meet the

corresponding face of a companion saddle so as to bring the

drill spindles together as close as possible. The strip on this

side is. therefore, fitted with a countersunk screw of the

large-headed type; as shown in the detail. Fig. 41, the screw-

has two slots at right angles—otherw-ise the screw-driver could

not be applied.

Another method of adjusting a strip is shown in Fig. 42, in

which, owing to the construction, no other method is con-

veniently applicable. The strip has a few rack-teeth cut upon
its end, and these engage with a pinion on the end of a spin-

dle which comes to the front of the saddle (that of a radial

drilling machine), and is turned by a wrench. After adjust-

ment, the spindle is secured by clamping it with the set-

screw and "shoe" at the side. An alternative method, occa-

sionally employed, is to provide the strip with a couple of

pins standing out at right angles, and use these as means of

adjustment, by forcing them with set-screws in the one or the

other direction; or a single pin can be utilized, bringing the

points of the set-screws to bear on either side of it.

An interesting case of the employment of taper strips in

combination with ordinary side-set strips is illustrated in

Fig. 43. The saddle has a central boss and hole, which forms

the receptacle for a work spindle (the machine being a gear-

hobber), and as this hole must be maintained in a central

position, three sets of gibs are fitted. By suitable adjustment

of the wedges and the outer strips, the saddle can be kept

in the precise position intended.

^ ^- *

BAR SUPPORT AND STOCK RACK FOR
THE SCREW MACHINE

The accompanying illustration shows an interesting bar sup-

port for an automatic screw machine, this combination support

and stock rack being used in

the Wells Bros. Co.'s plant,

Greenfield, Mass. The princi-

pal feature is that the stand

serves both as a support for

the bar being worked upon

in the machine and also as

a stock rack for the bars to

be subsequently fed to the

machine. It is not unusual

in screw machine shops to

see the stock kept under-

neath the machine, support-

ed by the brace between the

legs of the machine, or

placed on the fioor behind

or underneath the machine.

This method of keeping the

stock is not convenient.

nor does it look neat or

orderly.

By using bar supports of

the form shown in the il-

lustration, the double pur-

pose of providing a place

where the stock can be kept

near the machine in the

p rope r manner, and of

weighing down the bar sup-

port, so as to prevent that

nerve-racking noise, due to

the shaking of the supports,

so commonly heard in screw-

machine shops, is obtained.

The bar support itself is pro-

vided with tw-o rollers sup-

porting the stock as shown,
and also with twn rnllorc nn -^ Convenient Bar Support and StockdllU dlSO Wlin two lOUeiS on Rackusedln the -SVellii Bros. Co.'s Shop,
the top to prevent the stock Greenfield, Mass.

from chattering in the support. These upper rollers are held

in an adjustable holder as shown, and the upper part of the

bar guide is provided with a swinging joint, so that it can be

swung out of the way by merely loosening the nut on the lock-

ing screw in the front, and swinging the bolt forward—a con-

struction familiar to all jig designers. This type of stock rack

and bar support has been found very convenient and useful in

the shops mentioned.
* * *

The statement that England has a new- lighthouse, all the

mechanism of -which is electrically controlled by the keeper,

who lives on shore a mile away, conveys a -world of meaning
to the engineer. The accomplishment represents in a nut-

shell, so to speak, the great advances made in distant control

of mechanism by electrical agency. Although the spread of

the idea may rob the seashore of some of its romance, it

surely will mean a great gain in the personal comfort of light-

house keepers. Isolation of the most dreary sort will no
longer be the lot of keepers of the beacons on the sea.
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THE USE OF BARIUM CHLORIDE FOR
HEATING STEEL FOR HARDENING

As is well known, high-speed steel requires to be heated to

a much higher temperature for hardening than does ordinary

carbon steel. While a heat of from 1400 to 1600 degrees F.

is sufficient for tools made from carbon steel, a heat of from,

at least, ISOO to 2200 degrees F. is required in order to sat-

isfactorily harden high-speed steel tools. The ordinary lead

bath commonly used for heating carbon steel tools cannot be

used at such high temperatures as these, and as it is, in gen-

eral, unsatisfactory to heat the tools in an oven furnace, ow-

ing to the difflculty of correctly determining the hardening

temperature when the tools are heated in this way, some

heating medium has been sought which could stand high tem-

peratures and in which the pieces to be hardened could be

immersed so as to obtain a uniform heat without danger of

burning delicate points or cutting edges—a danger which is

always present when high-speed steel tools are heated to a

high temperature in an open heating furnace. It has been

believed that a satisfactory heating medium had been found

in barium chloride, and this medium has been, and is still,

used to a considerable extent both in this country and abroad;

but the results obtained have not been as favorable as was at

first expected, and many users of barium chloride have aban-

doned its use on account of the difficulties met with.

It appears that tools heated for hardening in a crucible con-

taining barium chloride have a soft scale or film of Foft metal,

perhaps about 0.003 to 0.006 inch deep, all over the surface of

the tool. Careful experiments have been made to ascertain

as nearly as possible the conditions which contribute to pro-

duce such unsatisfactory results. Comparison has been made

between tools made from the same material of which some

were hardened by heating them in barium chloride and some

in an oven furnace. The results of these experiments are

recorded in the following.

TABLE SHOWING THE HARDNESS OF HIGH-SPEED STEEL HEATED FOB
HARDENING UNDER DIFFERENT CONDITIONS

1

Heated in Oven Furnace Heated in Barium Chloride

Left in Bath 10 Left in Bath 18
be . Minutes

Degree of

'V 11 Test Scleroscope Scale Degree of Degree of

ce ti! Piece Hardness on Hardness in

i'
was Left

in

Scleroscope Scale Scleroscope Scale

rt Face of Back of Face of Back of Face of Back of

X Test Test Test Test Test Test

Piece Piece Piece Piece Piece Piece

1700* u Soft Soft Soft Soft Soft Soft

ISOO 7 83.5 85 92 91 93 90

I'.ilKI 91 86 93 91 91 92

2000 6 90 86 91 87 92 89 1

2100 5i 90 91 91 82 87 74

2200 5 93 91 88 82 86 70

2300 4ft 93 93 73 64 74 62

2400 U 93 93 65 65 63 57

At this temperature the steel would not harden, and, therefore, no sclero-

scope tests were made.
. -^ u j u i » .u

1 This sample was burnt and pitted, mdicatmg that it had been kept in the

fire too long.

In order to make the tests as simple, and at the same time

as conclusive, as possible, pieces of high-speed steel, V2 inch

thick, were cut off from one bar of steel. These pieces were

hardened by heating some of them in a common oven fur-

nace, and others in barium chloride melted in a graphite

crucible placed in a gas furnace. The pieces were heated

directly from the room temperature to the hardening tempei-a-

ture, no pre-heating being resorted to. The barium chloride

used was chemically pure. The temperatures were recorded

by a Bristol pyrometer, and the hardness tests were made on

a Shore scleroscope. After heating, the pieces were im-

mersed in a cooling bath consisting of cottonseed oil at a tem-

perature of 100 degrees F. The temper was then drawn in

an oil tempering bath at 500 degrees F., a temperature which

is not too high for the higher grades of high-speed steel, al-

though it would be excessive for ordinary carbon steel.

When the pieces were heated in the oven furnace, the oper-

ator, an experienced hardener of this kind of steel, used his

own judgment as to when to remove the piece from the fur-

nace and plunge it into the hardening bath, but the time re-

quired for the piece to acquire proper hardening heat was
recorded, and is gnven in the accompanying table. The de-

gree of heat as given, is the heat of the furnace as recorded

by the pyrometer, but it is evident that in the case of a piece

of steel heated in an oven furnace and removed according to

the judgment of the operator, there may be a slight variation

between the heat of the furnace and the heat of the piece

itself. When the tools are heated in the barium chloride

bath, the temperature of the piece and the bath will, of

course, be the same, provided the piece is permitted to remain
in the bath long enough, which was the case in the experi-

ments described.

After the pieces had been hardened and tempered as de-

scribed, an amount equal to 0.005 inch was ground off from

one side of the pieces, which we will call the face, and an

amount of 0.002 inch was ground off from the other side, the

back. The surfaces presented to the scleroscope were thus

perfectly smooth and uniform, but it should be noted that less

of the soft scale, mentioned in the foregoing, was removed
from the back of the pieces than from the face. The pieces

were now subjected to scleroscopic tests, carefully recorded

and repeated several times. The results of these tests are

given in the accompanying table, the values given being the

average of the several readings.

It should also be mentioned that the pieces heated in the

barium chloride at 2100 to 2400 degrees F. were found to be

pitted, and small beads of a metallic structure adhered to the

pieces. Similar small pieces were found in the bottom of the

crucible after all the test pieces had been hardened. This

residue was chemically analyzed and was found to consist

principally of ferro-tungsten, the analysis showing tungsten,

iron and carbon to be present. The carbon content was
about 3.3 per cent, tungsten 9.8 per cent, and iron 86.9 per

cent.

Several interesting and instructive conclusions with relation

to the heating of high-speed steel in an oven furnace, and the

action of barium chloride as a heating medium for high-speed

steel when hardening, may be drawn from the results re-

corded in the table. It will be seen that when heating in an

oven furnace, the results obtained were almost uniformly bet-

ter according to the heat at which the pieces were hardened.

The higher the heat, the higher the scleroscopic test number.

This result is in thorough harmony with the general principle

that the higher the heat at which high-speed steel tools are

hardened, the better their cutting and "standing up" qualities.

When the pieces were heated in barium chloride, however, a

result entirely different was obtained, and at temperatures

of 2100 to 2400 degrees F., the results were, in general, very

unsatisfactory. In the case where the pieces were permitted

to remain IS minutes in the heating bath it will be seen that

the face of the piece is almost uniformly softer, the higher

the hardening heat. This may be taken to indicate that there

still was some of the soft scale left, even after having re-

moved an amount equal to 0.005 inch by grinding. A file test

on the surface, however, could not detect this scale, as the

surface seemed glass-hard.

The feature which will particularly be noticed in studying

the table is that in almost every case the back, where only an

amount of 0.002 inch was removed, is softer than the face of

the test piece. It is evident that this is due to the fact that

the soft scale is deeper than 0.002 inch, and has not been

entirely removed by the grinding on the back; whereas the

face where an amount of 0.005 inch has been ground off, is

practically freed from the soft scale, and hence shows a

greater hardness when tested by the scleroscope. The in-

fluence of this soft film is especially apparent when the steel

is hardened at a temperature of 2100 to 2400 degrees F.

Having ascertained through the tests mentioned that

barium chloride had a detrimental influence upon the hard-

ness of high-speed steel heated in it at high heats (2100 to

2400 degrees F.), tests were next made to ascertain the in-
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fluence on the cutting qualities of tools hardened either by

heating in barium chloride or in an oven furnace. These tests

proved conclusively that the tools heated in the barium
chloride bath did not stand as high a cutting speed as did

those hardened by heating in an oven furnace. The ferro-

tungsten found in the bottom of the crucible indicates that,

particularly at high heats, some of the tungsten and carbon

is removed from the tools into the bath, thus changing the

structure of the surface of the tool being heated. When an

amount of, say, 0.010 inch is ground off from the cutting edges

of tools, the influence of the heating in barium chloride is less

noticeable—in fact, sometimes not noticeable at all—but when
the tools cannot be ground after hardening, barium chloride is

not a heating medium which can be recommended under any

Circumstances. The change of the structure on the surface

of the tool explains why tools heated in barium chloride can-

not stand up at as high speeds as those heated in an open

fire.

Another disadvantage met with in the use of barium chlo-

ride is that the residue of ferro-tungsten found in the bottom

of the crucible seems to have a deteriorating influence on the

crucible, "eating" through it in a comparatively short space

of time. As a general conclusion it may be stated that when-

ever barium chloride is used as a heating bath, it should

never be permitted to reach a temperature of more than 2050

degrees F.

Barium Chloride in the Electric Hardening- Furnace

The difliculties met with in the use of barium chloride in a

crucible heated in a gas furnace are still further accentuated

when using an electric hardening furnace of the type employ-

ing a barium chloride bath as the heating medium.

When steel is heated in barium chloride in an electric fur-

nace, the current apparently passes directly through the steel

and the pieces are heated not only by the heat imparted to

them from the barium chloride bath, but also by the resist-

ance to the electric current passing through the steel itself.

That this must be the case is indicated by the fact that tools

heated in an electric furnace are brought up to the proper

temperature for hardening in approximately one-third of the

time which is required for heating them in a barium chloride

bath of the same temperature contained in a graphite crucible

heated in a gas furnace. As an example it may be mentioned

that certain tools which must remain sixteen minutes in a

barium chloride bath in a gas furnace can be heated in the

bath in the electric furnace in from four to five minutes. The
barium chloride bath in an electric furnace does not cool

down to the same extent when the pieces to be hardened are

immersed, as does the heating bath in the gas furnace. This

also indicates that in the electric furnace the heat required

for bringing the steel to a hardening temperature is only

partly derived directly from the bath in the electric furnace;

while all of the heat required must be given out by the barium
chloride bath in the crucible in the gas furnace. These facts

make it conclusive that there is an entirely different action

in the heating of steel immersed in a bath of the same char-

acter in an electric furnace than there is when it is im-

mersed in a bath contained in a graphite crucible. The ra-

pidity with which tools to be hardened can be heated in an
electric furnace has been quoted as one of its principal ad-

vantages, and so it would be were it not for the fact that the

surface of the steel deteriorates under the action of the bath,

the bath in turn deteriorating under the action of the electric

current.

On tools which are ground after hardening, there does not

seem to be any difference between the hardness of those

which have been hardened in barium chloride in a crucible

and those heated in the same medium in the electric furnace.

The tools can be run at the same cutting speed and will stand

up equally well; but when the tools cannot be ground on the

cutting edges as in the case of formed milling cutters, knurls,

taps, dies, etc., then the tools heated in the electric furnace
are decidedly inferior, especially under certain conditions

which will be more thoroughly explained in the following,

there being a thin scale or film on the outside which is en-

tirely too soft to possess proper cutting qualities.

Experiments have been undertaken in order to determine,

to some extent at least, the causes of the difficulties met with
in heating tools in the electric hardening furnace. No con-

clusive answers can, perhaps, be given to all of the questions

which may be asked in this connection, but the results of

the experiments give at least a clue to the cause of the

trouble, and further experiments might be made which would
give still more conclusive results; if methods can be devel-

oped which will remedy the defects and make it possible

to heat steel in a barium chloride bath in an electric furnace
without having to contend with the soft scale on the surface

of the steel, the electric furnace would present the best means
for heating tools in a bath of high temperature, on account
of the decided difference in the time required to bring the tools

to the proper hardening temperature.

It has been found that barium chloride when used in a
graphite crucible in a gas furnace slightly deteriorates when
it has been used for a number of days; but the difference in

the results obtained when heating in a bath of entirely new
barium chloride and a bath which has been in use for several

days, say from six to ten days, is so small that ordinarily no
attention need be paid to it. Some users of the barium chlo-

ride bath, however, have been in the habit of changing the

bath every day, using new barium chloride at all times. This
practice is, of course, very expensive, and the advantages
gained are too small to warrant the added cost. When
barium chloride is used in an electric furnace, however, it

deteriorates very rapidly, so that it is practically useless for

its purpose after a couple of days' use, and after having been
used for a week it may be stated without exaggeration that it

is entirely unsuited for any further use. Furthermore, the
barium chloride which has been used in a graphite crucible

has not retained its almost white color after several days of

use, whereas that used in the electric furnace is of a dark
gray color. This difference in color is apparently due to the
fact that the barium chloride in the electric furnace dissolves
the ferro-tungsten which, as previously mentioned, is found
in the bottom of the crucible when heating steel in a gas fur-

nace; or possibly the soft iron electrodes are partly dissolved
by the barium chloride. The absence of a precipitate in the
electric hardening furnace and the gray color of the bath
would seem to make it safe to draw this conclusion.

As regards the deterioration of the barium chloride after a
few^ days' use in the electric furnace, several interesting facts

have been noted. When steel is hardened after having been
heated in a bath consisting of new barium chloride which has
been used but one or two days, it seems to acquire a satis-

factory hardness, at least as satisfactory as when heated in

the same kind of a bath in a crucible heated in a gas furnace.
There is, of course, a very thin soft scale, the same as on all

tools heated in a barium chloride bath, but this scale is so
thin that it cannot be detected with a file test, and hence can
be considered of no consequence. After the first day or two,
the influence of the barium chloride in conjunction with the
electric current on the surface of the steel is considerably
augmented; and when the barium chloride has been in use in
an electric furnace for about a week, a scale from 0.005 to

0.010 inch deep can be easily detected. A scale of this thick-
ness, of course, makes it impossible to use this means for
heating the steel in any case where the cutting edges of the
tools cannot be ground off to a sufficient depth to entirely re-

move the soft outside portion. In the experiments made, the
steel was heated to a temperature of about 2100 degrees F.

It was thought that possibly some other factors besides the
barium chloride, which had been in use for a number of days,
were the cause of the soft scale found on the tools. New
barium chloride was, therefore, melted in the furnace, and a
new set of tests made. In these tests the results obtained
in the first series were entirely duplicated. During the first

two days the steel hardened had no perceptible soft film or
scale; but when the bath had been in use for about three or
four days there was a pronounced soft scale, and after a week
the scale had a thickness practically the same as in the first

series of tests.

While, as already mentioned, no indications of the presence
of ferro-tungsten were found in the bottom of the electric
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furnace, a soft, dark gray precipitate was found in the bot-

tom of the electric furnace pot when it had been run with the

same bath for about a week. The electrodes of the electric

furnace are made of soft iron, and it is likely that the pre-

cipitate found originates from the electrodes, as it proved to

be a metallic substance similar to iron, and soft enough so

that it could be easily filed, which, of course, would not have

been the case had the precipitate consisted of ferro-tungsten.

Another interesting fact has also been noticed in connec-

tion with the electric furnace. The amount of barium chlo-

ride used in a given time is much greater in an electric fur-

nace when the bath is heated to a given temperature, than it

is in a gas furnace with a bath at the same temperature.

For some reason the electric current passing through the bath

seems to make it easier for the molten salt to volatilize.

The makers of electric hardening furnaces may undertake

experiments which will give more complete data relating to

the action of barium chloride in an electric furnace than

those brought forth in the foregoing. At present, however,

it seems that barium chloride is unsatisfactory for hard-

ening high-speed steel in an electric furnace, and that it has

only a comparatively limited application when used in cruci-

bles and heated in a gas furnace. Some users of barium

chloride baths for heating tools for hardening have, as men-

tioned, entirely abandoned its use after several attempts to

make it successful, while others still continue its use for parts

and tools on which a thin soft scale is not objectionable

and can be removed by grinding.

One important question to be solved is whether the barium

chloride after having deteriorated to a point where it is unfit

for further use, can be easily and by some cheap method

restored to its original condition. In this case the process

using barium chloride would still have a considerable field. A
satisfactory reason should also be found for the consumption

of a greater amount of barium chloride in the electric furnace

than in a gas furnace. The added consumption of the barium

chloride adds considerably to the expense of running the

furnace, although it must be admitted that this added expense

is to a large extent compensated for by the rapidity with

which tools can be heated in the electric furnace.

These questions, if they can be answered, probably will be

answered by the makers of electric furnaces, and while some
defects of the present methods of heating tools in furnaces of

the type using barium chloride for a heating bath have been

pointed out, it is not intimated that these furnaces cannot be

made a success. It must be remembered that they have been

on the market a comparatively short time, that the electric

hardening furnace is a comparatively recent development, and

that when enough time and energy have been spent on the

thorough development of this device, it may prove satisfactory.

It should also be noted that in speaking of an electric heating

furnace, only those furnaces using a barium chloride bath

for the heating medium have been referred to. Other electric

heating furnaces are made, in which no heating bath is used,

but the steel is heated in the air between two electrodes. This

type of electric heating furnace is in a class by itself, and

while it presents some difficulties, they are of a minor nature

and do not come under the head of the present investigation.

It should also be understood that the electric hardening

furnace, using a barium chloride bath, has a wide field of use-

fulness for heating ordinary carbon steel tools for hardening,

as in this case hardly any of the objections mentioned in the

foregoing, and which apply to the hardening of high-speed steel

only, are present, except the increased consumption of barium
chloride and potassium chloride, with which latter salt the

barium chloride must be mixed when used for heating carbon

steel. This mixture is necessary in order to obtain the lower

melting temperature of the bath required for carbon steel.

The advantages of the electric hardening furnace for carbon

steel tools are the greater rapidity w-ith which they can be

heated and the clean white surface on the tools thus hardened.

The cutting edges of the tools seem to be protected by the coat-

ing from the heating bath which falls off when the tools are

dipped. When dipping in an oil bath, this coating is not en-

tirely removed, but it always disappears when dipping in hot

water or soda solution.

ELECTRICAL TORSIOMETER
An interesting application of the electrical transformer

principle is the basis of U. S. patent No. 979,503 (December

27, 1910), issued to Chas. H. Johnson, Dumbarton, Scotland.

The device, which is a torsiometer for measuring power, is

diagrammatically represented in perspective in the accom-

panying engraving.

The torsiometer is mounted on a shaft A, it being desired

to ascertain the power being transmitted by this shaft. On
this shaft are two loose sleeves B and C secured at their outer

ends by set-screws, as shown. On the inner ends of these

sleeves are two disks D and E, to which are attached on their

inner side the two electro-magnets F and G, respectively, the

pole faces of these coils being in close proximity to each

other. The coil F is electrically energized from a generator

H, the circuit being completed by grounding the ends / and J.

This generator may be either alternating or continuous; if it is

Patented Electrical Torsiometer

continuous, suitable means must be provided for breaking the

current, thereby making it intermittent. In either case the

coil F causes an induced current to flow in coil O, which may
be registered by the meter L, the circuit being closed by

grounding at I and A'.

As the shaft revolves, its torsion causes the coils F and O
either to draw further apart or nearer together, depending

upon the direction of rotation. The current induced in coil

(? by coil F depends upon the size of the intervening air gap

between the coils, so that for every torque, there w'ill be a dif-

ferent current to be recorded by the instrument L. Also, if the

generator H be connected in some way to the shaft A, its cur-

rent will change with the speed, if properly wound. It can

thus be seen that the instrument can be calibrated to not only

indicate torque as represented by the torsion of the shaft, but

also power, as the speed factor is introduced through the

varying current generated at different speeds by the genera-

tor H.

The patent also covers the use of this principle in other ap-

plications, as, for example, the measurement of compression

and elongation, and similar uses.

* * *

AUTOMATIC MACHINERY AS A CHEAPENING
FORCE

The sewing machine is one of the great labor-saving inven-

tions of the age. Hundreds of thousands are made annually

and sold all over the globe. A recent editorial visit to one

of the large sewing machine maker's plants demonstrated to

what an extent the automatic screw machines have made pos-

sible the making of good sewing machines that sell for $15

to $20. In this factory there are three hundred screw ma-

chines and twelve hundred operatives. The daily product is

five hundred machines. The fact that a sewing machine is

produced with the labor of one person for two and four-tenths

days is marvelous. "With the labor equivalent of two and four-

tenths days of an individual, a machine is produced that will

sew more stitches in an hour than the hand operator can take

in three days of ten hours each, and much better at that. The

automatic machine is the chief contributing cause of this de-

velopment of manufacturing that puts to shame the marvels

of Aladdin's wonderful lamp.
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ELECTRIC MOTOR SUPPORTS
By J- H. CARVER*

When installing a motor to drive a lineshaft, or as an in-

dividnal drive to some macliine, tlie style, and sometimes the

dimensions of its support are among the questions to be de-

cided upon. The following shows the practice of one of the

leading manufacturers in regard to sumiorting motors:
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Pig. 1. Plain Sheet-steel Motor Support, Upward Belt Pull

Fig. 1 shows a plain steel plate where A is a machine part,

a structural shape or any practical support for the plate. The
dimensions of the motor feet and bolt centers, of course, de-

termine the lateral dimension, and its thickness depends on
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Fig. 2. Motor Support made of Machine-steel Bars, as Belt
^Pull is downward

the weight of the motor and the direction and size of belt. If

the belt pull is upward as shown, the weight of motor need

only be considered, as the belt tension lessens the load on the

plate. With this condition the thickness of plate is found by

the beam formula M^ sZ where 3/ ^bending moment.
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Pig. 3. Motor Support of Machine-steel Bars, with Right-angle Drive

,S = unit stress, and X = section modulus. Here the beam is

cantilever, and iI^PI=iSZ.
h /('

Z ^
6

for a rectangular section. Then

Sbh^
PI =

7(2 =

6

GP!

Sb
If P= 400 pounds, /:

inches, then

6 X 400 X 7

h'

inches, S = SOOO pounds, and 6= 16

21

and It — say f inch
SOOO X 16 160

Fig. 2 shows the conditions with belt pull considered. If

the belt pull is at an angle from the horizontal, tending to

pull downward, it may be considered practically a downward
pull and its value is the area of the two thicknesses of belt

multiplied by the working stress on the belt, for which a

good average is 400 pounds per square inch; this considers

the tensions to be alike on both sides. For heavy motors,

plates must be conijiaratively thick and are difficult to ma-

chine to size; so for this reason bars of machine steel are

preferred. This gives as in Fig. 2 a cantilever with two con-

centrated loads. The pull of the %-inch belt is 2 X 6 X % X
400 = ISOO pounds= B. As before M= HZ or BL + P!= SZ.

Z
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Fig. 4. Representation of Conditions existing in Fig. 3.

where 6^6 inches for both bars.

Then

h' =
(1800 X 36) + (1200 X 9) olG

8000 80

say 2V2 inches as the thickness of each supporting bar.

Fig. 3 shows the same motor on bars as in the last case.

Fig. 5. Cast-iron Cantilever Bracket with Adjustable Sliding Plate

but with the motor placed at right angles. The bar E will re-

ceive most of the load as found by the method of moments

shown in Fig. 4. Taking moments about C,

26 X ISOO

16i? = 26X1800 or /i" = = 2925 pounds
16

and this added to half the weight of the motor gives the con-

dition shown in Fig. 3 of a cantilever with load P + i? at a

distance 12 inches from the support.

Fig. 5 shows an ordinary cast-iron cantilever bracket which

is frequently used, the channel section shown having proved

, 1
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Fig. 6. Plain Cast-iron Bracket, to be used in Pairs, with or
without Sliding Plate

* -Address : 761 Eastern Ave., Schenectad.v, X. Y.

to be the cheapest and strongest. The sliding plate takes

care of belt tension and is provided with a tongue on one

side only to preserve alignment, and has tapped holes to re-

ceive bolts through the bracket. The motor bolts are, of

course, tapped into the sliding plate only. If provision for

belt tension is not needed, the plate may be done away with,

or it may be omitted and belt tension still cared for in the

casting by machining slots in the bracket for through motor

bolts.

Fig. 6 shows a bracket which may be used in pairs—alone

or in combination with a sliding plate for belt tension ad-

justment. They have the advantage of being light and one

pattern does for both castings.
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Fig. 7 shows angles used on a wooden or structural steel

column. Suppose the motor is 3 horsepower, weighs 600

pounds and with its center of gravity 20 inches from the

support. By this construction there are two angles used as

cantilevers, each with a load of 300 pounds, 20 inches from
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Fig. 7. Angle Support for Attaching to Wooden or Structural Steel Column.
Fig. 8. Z-bar Support for Concrete Columns -where Bolts are not incorporated
in Oinginal Column

the support. First try 3-inch angles to suit the dimensions of

I

motor feet. In a handbook can be found the value of — for

e

the lightest angle. This has equal legs %-inch thick, weigh-

ing 4.9 pounds per foot. Then

SI Pie
P I = or ,5 =

e I

where S= unit working stress, w hich may be as much as

m T- SECTION

Pig. 9

p-^-
r"-

-

1

¥ _-f_.

Fig. 10
Vaf/i/»>'r;/..v. r.

Fig. 9. Cast-iron Swinging Bracket for Attaching to Side of a Machine. Fig. 10
Swinging Bracket constructed of Structural Steel T-Sections

10,000 pounds per square inch on this sort of work, P^load
in pounds, ^moment of inertia, and e= distance from neu-

tral axis to outermost fiber.

If P= 300 pounds, /= 20 inches, 7= 1.24 and e = 0.S4, then

300 X 20 X 0.84

S = = say 4070 pounds, which is a safe
1.24

working stress.

Fig. 8 shows an arrangement of a support for light motors,

IF

%
Fig. 11

Z - BARS

BOLT HEAD ON
UNDER SIDE^

@i-

)^

ffl BB

Pig. 12 .V,u-hin,ry.X,Y.

Fig. 11. Z-bar Method of Supporting Motor above the Floor. Fig. 12. Z-bar
Method of Support similar to that in Fig. 11. only with the Adjustable Feature

say not over 3 horsepower on concrete columns, where bolts

were not originally provided for the Z-bars.

Fig. 9 shows an arrangement for use on sides of machines

with provision for adjusting belt tension.

Fig. 10 shows a swinging bracket of T sections of structural

steel, bent as shown. Two triangular pieces must be cut from

one leg to admit of bending. This bracket can be used to

good advantage on any machine where a direct drive from

floor to machine can be had. It of course takes care of belt

tension. The U-shaped piece shown on the floor can be made

from two short Z-bars, with lag screws to hold them down.

Fig. 11 shows a cheap method of keeping a motor off the

floor, and permits of that part under the motor being kept

clean. Tt\'o Z-bars whose sizes are determined by dimensions

of motor feet are held by lag screws or other fastenings accord-

n
FOR —.^

MOTOR FEET

Pig. 15

n

n

ng. 13

rlung piece

n

Fig. 14
iI,u-hiwry.\.Y.

Pig. 13. Method of Bolting Motor to a Machine Tool. Fig. 14. Swinging Bracket
for Use -where there is Room for Handwheel. Fig. 15. Pipe Motor Support

ing to the nature of the floor material. Slots can be ma-

chined in them to take care of belt tension.

Fig. 12 shows the same arrangement with more attention

given to adjustment, the Z-bars having two machine-steel

bars on top, one bolted and the other movable, with adjusting

screw as shown. The movable bar has two bolts screwed in

.vi<').i>iiTi/..v.r.

Fig. 16. Bracket for Brick Wall made of Bar Machine Steel and
Wood, for Heavy Motors

from the under side with a snug fit in the threads, the bar

and bolt heads running loose on the leg of the Z-bar. The

bolts merely keep the sliding bar from falling off.

Fig. 13 shows a method of bolting a motor to the back of a

lathe, or ether machine tool, sometimes used when placing a

motor drive on a belt-driven machine. Two bars of machine

steel are used with the filling piece shown, if necessary.

Fig. 14 shows an arrangement where room can be had for

a small hand adjustment wheel. The bar of machine steel

is bolted to two of the motor feet, and must be stiff enough to

resist half the weight of the motor when belt pull is not con-

sidered.

Fig. 15 shows a method where pipes can be used on such

places, as between machine legs, etc. One pattern does for

the four castings which are cored a little above pipe size. They

then require no machining and are held by set-screws, the

castings being split.

Fig. 16 shows the construction of a brick wall bracket used

for heavy motors. It is made up of bent machine steel

diagonals and a wooden platform.
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INTERESTING VERTICAL SPINDLE
CONSTRUCTION

A machine made by the Billings & Spencer Co., of Hartford,

Conn., and intended especially for milling the cutting edges

of trimming and punching dies, was illustrated in the Novem-

ber, 190S, issue of Machinery. During a recent visit to the

plant of this company, the writer's attention was called to the

interesting spindle construction used on this machine, this con-

struction being illustrated in the accompanying engraving. The

difficulty met with in the design was that on account of the

vertical position

of the spindle, it

was difficult to

properly oil the

bearings, the oil

having a natural

tendency to flow

downward. By the

arrangement
adopted, this dif-

ficulty has been

overcome, and a

s at isfactory
means for oiling

the vertical
spindle bearings

has been obtained.

In the illustra-

tion, A is the driv-

ing pulley which

is keyed to spindle

B. The driving

pulley is provided

with a bronze
bushing C, and re-

volves upon the

stationary sleeve

Z), which is fast-

ened to the frame

E of the machine.

Clearance is pro-

vided between
spindle B and

sleeve D. The oil

Vertical Spindle Construction -with Novel Features jqj. lubriCatiOn be-

tween bushing C and sleeve D is introduced at F. where it

enters an annular oil reservoir. A spiral groove is cut on

the sleeve, the direction of the spiral being the same as the

•direction in which the pulley revolves, so that the oil is prac-

tically pumped up along the surface of the sleeve. At the

upper end of the bushing a small half-circular groove is cut,

as indicated at G. This groove acts as an upper reservoir for

the oil, from which it has a constant tendency to descend by

gravity. The two forces acting upon the oil—the one due to

the pumping effect along the spiral groove upward, and the

tendency to flow by gravity downward—seem to balance each

-other, so that a very satisfactory lubrication of the bearing

has been obtained without excessive use of oil.

The lubrication of the bearing between the upper tapered

end of the spindle B and the bronze spindle bushing H is

accomplished in the same manner. The oil is introduced at

K, and enters the reservoir; from here it rises by means of a

spiral groove cut on the spindle, until it reaches the small

annular groove at the top. It is, of course, necessary to re-

member that in constructions of this kind satisfactory results

•can be obtained only if the spindle rotates constantly in the

same direction, because the spiral groove must be right-hand,

for example, when the spindle rotates in a right-hand direc-

tion and vice versa. If the direction of the spiral of the oil

groove were opposite to that of the direction of rotation of the

-spindle, the tendency would be to force the oil down instead of

up, and the object sought would be entirely defeated. It is

possible that in the case of a reversible drive, one right-hand

-and one left-hand spiral groove would prove satisfactory, but

yia^-hin.rij.y.Y.

this arrangement has not been actually tried. The construc-

tion is an interesting one and may be found useful in many
cases where difficulty has been experienced in oiling vertical

spindle bearings.

AUTOMOBILE DIFFERENTIAL ON THE
PROPELLER SHAFT

The illustration shows a departure in automobile transmis-

sion gear design brought out in the La Buire automobile

(Lyons, France) a year ago that is of considerable general

interest to machine designers, because of the principle devel-

oped. The differential mechanism is placed in the propeller

shaft where it runs at a relatively higher speed than when
mounted on the rear axle in the usual manner. The unit

pressure on the differential gear teeth is proportionally re-

duced, making a lighter and more durable construction possi-

ble. The improvement has the disadvantage of making two

large bevel gears on the axle and two bevel pinions on the

propeller shaft necessary. The following description is taken

from The Car.

"The propeller shaft, instead of terminating as usual with

the small driving bevel pinion, is extended right through the

differential case from end to end. Double ball races support

the shaft at both extremities. In the center of the shaft, and

therefore of the differential case, are four trunnions, which

are made in one piece with the shaft. These trunnions carry

four beveled satellites which transmit the drive to double

IHachinery.X. Y.

La Buire Automobile Differential on tlie Propeller Shaft

driving bevels, the latter being connected by sleeves running

loose on the shaft. From the double driving bevels power is

transmitted to two crown wheels, which are bolted onto the

inner ends of each of the live axles. One of the double driv-

ing bevels and one crown wheel are smaller than the other

bevel and crown wheel but are of the same ratio, so that each

live axle is propelled at exactly the same speed."

* * *

The competition in the manufacture of small gas engines is

keen and the need of specialized knowledge of machine tools

and manufacturing methods is perhaps as great as in any

other line, but "Fools rush in where angels fear to tread." A
concern in the Middle West, making farm machinery recently

began the building of gas engines. The manager canvassed

some of the machine tool builders for certain machines re-

quired in his shop, and in the interview with one it developed

that he had never seen or even heard of a micrometer!
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HOLLOW SHAFTS
By E. HAMMARSTROM-

in the following article is given a simple method for finding

the dimensions of a hollow shaft which can be substituted

for a solid shaft of equal strength to resist bending or torsion.

Let I),^ diameter of solid shaft.

D = outside diameter of hollow shaft,

d = inside diameter of hollow shaft,

D — d
t = = thickness of metal of hollow shaft.

d

D
ratio of diameters of hollow shaft.

As the hollow shaft is to have the same strength to resist

bending as the solid shaft, the moment of resistance of both

must be. equal. Hence:

PRESSURE VS. LOAD
The boy who figured that he could lift himself into the

clouds by exhausting the air from a small piece of gas pipe

capped at the ends, because air pressure is fifteen pounds to

the square inch, may have been "father to the man" in the

following true story:

Mr. Jenks, the hustling "super" of Rann & Co.. was sitting

at his desk with a pad and pencil, lost in figures and thought.

Suddenly he threw down the pencil, pulled his straw hat more
firmly onto his head, chewed his cigar savagely, spat on the

floor, and nervously ejaculated:

"Gee, that was a narrow escape!"

"What was a narrow escape?" said Rann, just then opening

the door of Jenks' little office.

"Why, that hydraulic press you know is coming next week
and we were going to put it on the third floor."

"Yes, what of that?"

321) ?,2

TABLE OF FACTORS USED IN EQUATIONS FOR FINDING DIMENSIONS OF HOLLOW
SHAFTS TO REPLACE SOLID SHAFTS

from which

D'
D
= Z)/ (1)

If S; Z) is substituted for d in Equation

(1), we have:

D'— n'k'= D,'
from whicli

and

D = D,

D

1

A--"

1

(2)

In a .similar by substituting

for D in Equation (1), we obtain:

-D, ' 'N 1 - A"
(3)

D
Further as f = -

o
— , we get by sub-

stitution anil sim )Iitio; tion of the ex-

pressions

:

D, J 1

t

2
-(1 -k) -

Vi-- k>

or

t 1 - k 3'
1

1

Dy o \'l - A--"

Machttieru,y.Y.

Expressions
from Equations
(2), (3> and (4)

s 1

Nl-fc"

^•xl

'

1 - A- 3l 1

Weight of Hoi
low Sbafl*..

Ratio k = d -^ D

1.0316

0.5108

0.2574

78.3

0.65

1.0324 1.0473! 1.0677 1.0959

0.5678 0.6384,0.6940 0.7671

0.2333 0.2095

7i.nr, 70.

1.1353

0.8514

0.18090.1644,0.1419

0."").8 ca:?, I .^>6.4

1.1930

0.9514

0.1192

)i,n

1.2790

1.0871

0.0959

1.4273

1.2846

0.0714

45 . 4 :!.<

1.7534

1.6C.58

. 04:iS

2;i '.t

' Weight of hollow shaft is givea in per cent of weight of solid shaft.

(4)

In the accompanying table the values of the factors contain-

ing k in Equations t2), (3), and (4) are calculated for certain

values of k. The bottom line of the table gives the weight

of the hollow shaft in per cent of that of the solid.

It is evident that Equation (1) would be the same, if it

were derived under the assumption that the hollow shaft had
the same torsional strength as the solid one, instead of having

the same strength against bending, as assumed. The table

will therefore hold true for shafts subjected to bending or

torsion or both.

Assume, as an example, that a solid shaft 3 Inches in diam-

eter is to be replaced by a hollow shaft, ratio k being 0.5.

Tten, by inserting the value found from the table in Equa-

tion (3) we have:

D—= 1.0216 and Z) = 3 X 1.0216 = 3.065 inches,

cZ= 0.5 D= 1.532 inch.
* * *

In a series of tests conducted by Italian engineers it has

been found that bearing bronzes containing a high percentage

of tin are too hard for bearing purposes, and that only such

bronzes as contain 10 per cent or less of tin are suitable.

* Address : 85 Third Place. Brooklyn, N. Y.

"Well, I've just been figuring up the floor load and "

"That floor will carry 200 pounds to the square foot safely

and that two-ton press will stand in a space six by eight feet,"

said Rann. "I don't see what you're fooling away time on

that for."

"Yes, I know what the floor will carry and the weight of

the press all right, iiit have you thought of the load ichen the

press is in wsc.'" Jenks shot out triumphantly. "Why. man,

this catalogue says that press can exert a pressure of fifty

tons! Fifty tons—think of that! It would be just like some

fool kid to pump it up to the limit some day and send us all

crashing down into the cellar. I tell you, it ain't safe. We've

got to put that press down in the basement on solid earth

where nothing can give way. It's lucky I thought of that in

time!"
* * *

ALUMINUM ALLOYS
The following aluminum alloys for making aluminum

crank-case castings for small gasoline engines are recom-

mended by The Foundry: 1. Copper, 5 pounds, a'uniinum, 95

pounds; 2. Copper, 2 pounds, zinc, 15 pounds, aluminum, 76

pounds; 3. Copper, 3 pounds, zinc, 25 pounds, aluminum, 72

pounds; 4, Scrap cast aluminum, 99 pounds, magnesium, 1

pound, zinc-chloride, 1 pound. In the last case the aluminum

is first melted and the magnesium added. Then the chloride

is thrown on the top and the mass is stirred gently and poured

at a dull red heat. The various alloys are recommended in

the order given.
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EXTERNAL CUTTING TOOLS-4 TABLE I. CUTTING ANGLES AND PROPORTIONS FOR HOLLOW MILLS

PRACTICE FOR THE BROWN & SHARPE AUTOMATIC
SCREW MACHINES

By DOUGLAS T. HAMILTON-

This installment contains information on proportions for

hollow mills of the solid type, and feeds and speeds for ex-

ternal cutting tools in general, such as box-tools, hollow mills

and swing tools.

Hollow Mills

For roughing down work, especially brass work, a hollow

mill is found to give very satisfactory results. Two hollow

mills of the solid type are shown In Fig. IS. These hollow

mills are ground for steel work, a rake being given to the

cutting edge. This is found to give better results on steel

work than having the cutting face of the blades parallel with

the center line.

The proportions for hollow mills and the cutting angles for

various materials are given in Table I. The sizes from 0.065

to 0.462 inch given in column A are worked out for roughing

mills for the A. S. M. E. standard and special screw sizes,

an allowance of from 0.005 to 0.015 inch being made for

finishing. Of course, these mills can be made to cut smaller

Pig. 18. Hollow Mills of the Solid-blade Type

by using a collar on them. In making these hollow mills,

they should be reamed out tapering from the rear, so that the

blades will clear and not drag on the work. A taper of from

about 1/8 to 3/16 inch per foot is generally satisfactory. For

steel work the cutting edge is set about 1/10 of the diameter

ahead of the center, but for brass work it should be on the

center line. These distances are given in column F. Hollow

mills for cutting steel are, as a rule, made either from steel

containing a very high percentage of carbon or high-speed

steel, ^\^len high speeds are used, highspeed steel is prefer-

able.

A hollow mill of the inserted-blade type is shown in Fig.

19. This is also the product of the Brown & Sharpe Mfg. Co.

Pig. 19. HoUow Mill of the Inserted-blade Type

and is used extensively for screw machine work, its use being

mainly for hand screw machines; but it is sometimes also

applied to the automatics. This mill is provided with three

cutting blades, which are held in the body of the holder by

clamp-bolts fitting in the beveled slots cut in the blades. The
damp-bolts are held by means of nuts located at the rear of

the body. The blades are sharpened by grinding on the ends,

and can be adjusted for diameter by simply releasing the

nuts, and moving the blades out or in by hand.

Hollow Mill Holders

When hollow mills of the solid type are used it is necessary

to have a holder which can be set so that the mill will cut

concentric. A holder which is used for this purpose, and

which gives satisfactory results, is the standard floating holder

made by the Brown & Sharpe Mfg. Co. This holder has been

described in previous articles, so it will not be necessary to

give a description of it here. In setting a hoilow mill, the

screws holding the floating part of the holder to the body

.Vlc/tin<ry.,V. 1

Cutting Angles for Hollow Mills

Angle Birass Rod Machine Steel Tool Steel

a

$

8 degrees
8 degrees

15 degrees
5 degrees
15 degi-ees

10 degrees
3 degrees
10 degrees

Proportions for Hollow Mills

0.065
0.078
11.091

0.105
0.120
0.135
0.148
0.16L
0.174

. 1 f>7

0.300
. 226
253

0.280
0.B05
0.332
0.358
0.385
0.41U

430
0.463
0.4S0
0.515
0.578
0.610
0.703

. 765

u
H
H
n
n
u
11
11-

u
il

li
li
].V

li
li

'> L i
"1^ i
Si- i
air i
^ i

3i- *
f

H

0.007
0.008
0.009
0.011
0.012
0.014
0.015
0.016
0.017
0.019
0.020
0.023
0.025
0.028
0.031
0.033
0.030
0.039
0.041
0.044
0.040
0.048
0.053
0.058
0.064
0.070
0.077

0.020
0.020
0.025
0.025
0.025
0.030
0.030
0.035
0.035
0.040
0.040
0.045
0.045
0.0.50

0.06U
0.065
0.070
0.075
O.OSO
0.085
0.090
0.095
O.IOO
0.105
0.110
0.115
0.120

T5
J.

proper are released and the mill is set concentric. It is de-

sirable to turn a bevel on the end of the work to facilitate

the setting of the hollow mill, as described in a previous

article.

TABLE II. FEEDS FOR ROUGHING BOX-TOOLS-CDTTERS MADE PROM
HIGH-SPEED AND CARBON STEEL

' Associate Editor of Machineuy.

j'j-inch Chip B-inch Chip 1

Smallest

Diameter

of

Stock

s

^3

CO.S
P

ill .Sol — 5 o
c o >

tV 0.0030 0.0015 0.0010 f 0.0045 0.0030 0.0020

A- 0.0030 o.oo-'O 0.0015 tV 0.0050 i 0.0035 0.0025

J>. 0.0040 0.0030 . 0020 i
i 0.006010.0040 0.0030

i 0.00.50 0.0040 . 0025
1

9 0.0070
1

0.0050 0.C035

A 0.0060 0.0045 0.0030; 0.0085! 0.0060 0.0040

f 0.0075 0.0050 0.0035 4" 0.0100 10.0070 . 0050

I's-inch Chip Ts-inch Chip 1

± 0.O045 0.0030 0.0020 J- 0.0040 0.0025 0.0015 1

5 U. 0(160 . 0040 (1.(1025
T»B

0045 0.0030 O.OOIS

U.0090 0.0060 0030 * 0.00.50 0.0032 0.0020
7 0.01(15 0.(1070 0.0040

1 u 0.0055 . 0035 0.(1023

i 0.0120 . ooso 0.0050 i 0.0060 0040 . 0025

,-S 0.0135 0.0090 0.0060 tI 0.0070 O.(J045 0.0028

0.01.50 0.0100 0.0075 0.0075 0.00.50 0.0030 1
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Speeds for External Cutting Tools

The following speeds are for external cutting tools such as

box-tool cutters, hollow mills, etc., made from ordinary carbon

and high-speed steel, but do not apply to circular cut-off or

form tools.

SPEEDS FOR BOX-TOOL CUTTERS AND HOLLOW MILLS MADE FROM
ORDINARY CARBON STEEL

Surface Speed in Feet
Material per Minute

Brass (ordinary quality) 170 — 180

Gun screw iron 70— 80

Norway iron and machine steel 60— 70

Drill rod and tool steel 35 — 40

SPEEDS FOR BOX-TOOL CUTTERS AND HOLLOW MILLS MADE FROM
HIGH-SPEED STEEL

Surface Speed in Feet
Material per Minute

Brass (ordinary quality) 250 — 270

Gun screw iron 100— 120

Norway iron and machine steel 90— 100

Drill rod and tool steel 50— 60

The speeds given for high-speed steel are for tools made

from Novo superior or other similar steels. Where a high-

carbon steel, such as Styrian steel, is used, a slightly de-

creased speed should be employed.

Feeds for Boug'ting and Finishing Box-tools

In Table II are given feeds for loughing box-tools in which

the cutters are made from high-speed and carbon steel, and

in Table III are given feeds for finishing box-tools in which

TABLE in. FEEDS FOR FINISHING BOX-TOOLS—CUTTERS MADE FROM
HIGH-SPEED AND CARBON STEEL

0.005-inch Chip 0.020-inch Chip 1

Smallest

Diameter

of

Stock

m Qj o
d q; >

hi
(l>

"" 3
III

P

ill

1 «

III

as
_i

X
4

i

0.0020
0.0030
0.00-15

0.0(160

O.OiiTO

0.0080
O.oiOO
0.0120

0.0020
0.0030

. 0045
0.0060

(lOTO

. 0080
0.01(10

0.0120

0.0018
0.0020

. 0025

. 0030

. 0040
. 0050

0.(1060

O.OOSO

4
9

'.''

11
1 6

f
IS

0.0040
0.0045
0.0051)

0.0080
0.0070
0.0075
0.0080
0.0090

0.0040
0.0045

. 0050
0.0060

. 0070
0.0075
0.0080
0.0090

0.0025
0.0030
0.0035

. 0035

. 0040
0.0045
0.0050
0.0050

0.010-inch Chip 0.030-inch Chip 1

4
5

7

Y
A

0070
O.OOSO
0.(iOS5

0.0090
0.0095
O.OIOO
0.0100

0.0070
, ooso

0.(1085

O.OOSO
0.0095
0.0100
0.0100

0.0035
0.0040
O.O045

. 0050
0.0055

. 0060
0.0065

1

I
i

u
*

1 s

0.0040
0.004 5

0.00.50

0.0055
0.00(iO

O.0O7O
0.0080

0.0040
. 0045

0.0050
0.0055

. 0060
0.0070
0.0080

0.0020
. 0022

0.0025
0.0028
O.OO.iO

0.0035
. 0040

the cutters are made from high-speed and carbon steel. These

feeds will give satisfactory results where proper discretion is

used. The feeds for roughing, of course, could in some cases

be increased if conditions would permit; but as a rule the

feeds given are sufficiently high.

Feeds for Turning with Swing Tools

Owing to the fact that swing tools are not so rigidly con-

structed as the ordinary box-tools, it has been found advisable

to decrease the feeds slightly below those used for box-tools.

Feeds which have been found satisfactory for straight turn-

ing with swing tools are given in Table IV. These feeds are

about 30 per cent less than those used for box-tools.

Feeds for Taper Turning

For taper or irregular turning with swing tools, the great-

est depth of the chip should be considered, and the same

feed used as that given in Table IV. For taper turning

with the Brown & Sharpe standard taper turning tools, the

greatest depth should be considered, and the same feed used

as given in Tables II and III for roughing and finishing cuts,

respectively. Where the taper is greater than 14 iuch per

foot, it is advisable to use two taper turning tools, one for

roughing, and the other for finishing.

Feeds for Hollow Mills

In Table V are given feeds for hollow mills which are made
from ordinary carbon or high-speed steel. These feeds apply

TABLE IV. FEEDS FOR TURNING W^ITH SWING TOOLS—CUTTERS MADE
FROM HIGH-SPEED AND CARBON STEEL

jj-inch Chip

Q

o a).2

5*5 "rt

m"«

T8
.3

0.0010
I

0.0008
0.0013 0.0010
0.0020 0.(11115

(t.0030 0.0020
0.0035)0 0025
0.0040,0.0030

o 3) >

0.0005
0.0008
0.0010
0.0015
0.0018
0.0020

^-inch Chip

0.0025 0.0020
0030 0.00-'2

0.0035 0.0025
0.0040 . 0028

0045 0030
. 0050 0.0032

0.00(iO 0.0035

O.OOIO
0.0013
0.0015
0.0018
0.0)20
0.0025
0.0028

-inch Chip

«S2
tZ3.2

IS
I
It

0.0020
0.0025
0.(j030

0.0035
0.0038
0.0042

*• t. £

«~ -
.550

S

5 ?
'fa «i

0.0015
0.0018
0.0020
0.0025
0.0028
0.0030

0.0010
0.0015
0.0018

. 0020
0.0ti22

0.0025

A-inch Chip

0.0020 0.0010
0.0023 0013
0.0028 O.0O15
0.0030 0018
0.0035 . 0020
0.0038 0.0023
0.0040 0.0025

0.0008
0.0010
0.0012
0.0015
0.0018

0020
0,0020

both to hollow mills of the solid and inserted blade types, and

are for taking a chip of from 1/lG inch to 1/4 inch deep.

The feeds given are not excessively high, and in some cases

TABLE V. FEEDS FOR HOLLOW^ MILLS MADE FROM HIGH-SPEED
AND CARBON STEEL

I'fl-inch Chip ,l-inch Chip 1

Sma'lest

Diameter

of

Stock

i-zi

m a

III

s

13 h *j
M U ^

ip
"5

•ssl

111
Machine

Steel,

Feed

per

Revolution

Tool

Steel,

Revolution

3

-I
4

i

7
1 i;

0.0045
0.0050
0.0055
O.OCOO
0.0070
0.0080

0.0030
0.0010
0.0045
0.0050
0.0050
0.0060

0.0015
0.0018
0.0020
0.0025
0.0028
0.00.30

1

S

J 1

1 11

•i

13
16

0.0060
0.0065
0.0070
0.0080
0.0090
0.0100

0.004-5 0.0020
0.(l()5() 0.0023
0.0055 0.0025
0.00(jO 0.0030
0.0065 0.0035
0.0070 0.0040

i-inch Chip 1-inch Chip 1

\

9

1 ^

0.0070
0.0075
0.0080
0.0090
0.0110
0.0130
0.0150

0.0050
0.0055
0.0060
0.0065
0.0075
0.0090
0.0110

0.0030
0.0035
0.0040
0.0050
0.0060
0.0070

. 0080

1

0.0050
0.0055
0.0060
0.0070
0.0080

0.0035 0.0015
0.0040 lO.OOlH
O.O050 0.0020
0.0055 0.0025
0.0060 0.0030

could be increased, especially when the work is not exceed-

ingly long, and where the tool would not be on the work for

a considerable time.
* * *

Builders of machine tools are often requested to build

special machinery to suit the peculiar needs of manufacturers,

and most concerns do more or less designing and building of

machinery out of their regular line. They are practically

unanimous in the opinion that it does not pay, and more re-

luctance is manifested to engaging in any work that inter-

feres with the routine of manufacturing than in the past. In

the first place, the maker can hardly ever get a price that

yields a reasonable profit on the actual work and pays for the

designing. In the second place, the inventive genius of the

concern is more profitably employed in designing jigs, fixtures

and special machines for reducing the cost and facilitating

the output of the plant.
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MAKING A KNIFE-EDGE SQUARE
By C. H. WILCOX-

The easiest way to make a knife-edge square is to get an
ordinary hardened square and remove the blade (which is

soldered in place), grind it to a knife-edge on both sides, lap

it true, then resolder the blade in the stock. The making of

a knife-edge square by the method to be described requires a

precision test-block, a lapping block, a true surface-plate, and
a grinding arbor.

The precision block may be made from a piece of round

steel by grinding and Japping it perfectly cylindrical and
squaring the ends. The block is first bored for an arbor, as

illustrated in Fig. 1. and the ends are counterbored to provide

a clearance space tor the emery wheel when grinding them
square. The block is hardened and then placed on the arbor

for grinding, the machine having been previously set by a test

piece to grind as nearly cylindrical as possible. When the

outside is ground to the same diameter at all points, the ends

should be finished without disturbing the setting of the work.

The work is then removed from the arbor and the ends made
perfectly flat by lapping.

The lapping block used in finishing the beveled edges of

the square blade, should be of cast iron and have a true plane

Fig. 1. Cylindrical Test Block for Squares

surface. This block should also have grooves cut into its

surface as illustrated in Pig. 2. These grooves are 1 inch

apart, about 1/16 inch wide, 1/16 inch deep, and at an angle

of 45 degrees, as shown. They are important in that they

allow the surplus emery to fall out of the way.

The first operation on the square blade is that of beveling

the edges, which is done in a cylindrical grinder, as illus-

trated in the end view, Fig. 3. An arbor is first made,

having a central milled slot long enough and of sufficient

width to accommodate the square blade. A small hole should

also be drilled in one end for the piece of drill rod R, which

is supported by the table and locates the work in the correct

angular position. The blade should be set central in this sloi

Fig. 2, Lapping Plate with Grooved Surface

and then fastened by applying solder at the ends. Prior to

beveling, the blade edges are ground round by revolving the

arbor and blade between the grinding centers, which should

previously be set for parallel grinding by the use of a test

arbor. After this operation, the edges are beveled as indi-

cated in Pig. 3. When one side has been beveled to nearly

the center of the blade, the arbor is reversed on the centers,

which brings the other side ne.xt to the wheel. The grinding

is then continued until a knife-edge having a width of about

1/64 inch is obtained. Care should be taken to have this edge

central by feeding the wheel in to the same position when
grinding each side. By turning tlie arbor one-half a revolu-

tion, and changing the position of rod /?. the opposite edge

may be finished in a similar manner. The blade is then re-

moved and both edges are lapped, which is an operation re-

quiring great care and patience.

After charging the lapping block with flour emery, or car-

borundum, the edge of the blade is lapped by moving it side-

GRINOING
WHEEL"

SQUARE BLADE

LAPPING BLOCK

Fig.
Machin'Tii\S. Y

Figa. 3 and 4. Beveling Edges of Blade and Lapping

wise across the block. It should be held between the thumb

and forefinger, and, in addition to the cross-wise movement,

there should be a gradual rotary movement through an angle

of about 90 degrees, as indicated by the full and dotted lines

in Fig. 4. Care should also be taken to use different parts

of the lapping block surface, in order to distribute the wear

and prevent the block from being worn inaccurate. The blade

while being lapped in this manner should be tested at in-

tervals by holding it in contact with a test bar. When mak-

ing this test, the blade should be turned on its edge, as when

lapping, to see if it shuts out the light when held in different

angular positions. The lapping process should be continued

* -iddress : 37 Parkwood St., Springfield, Mass.

Figs. 6 and 6. Special Knife-edge Square and Lapping Block

until all light is excluded between the test piece and blade for

any position of the latter between points A and B, Fig. 4. The

stock should then be lapped.

A glass bar is the best for testing purposes, as it does not

change in shape under different atmospheric conditions as

does steel, but in case such a bar is not available, one may be

made by lapping one tdge of a bar of steel as nearly flat and

true as possible. After the steel has been machined to shape,

it should be allowed to "season" for at least six months before

lapping it; during this time a slight change in shape -will

doubtless occur, which would destroy the accuracy of the bar

if it were lapped without having a seasoning period in which

to assume a more or less permanent shape.

After the blade is finished, that part which is attached to

the beam should be carefully tinned and all surplus solder

wiped off with a piece of waste. The blade is then set in the

beam and positioned by using the precision test block. The

outside edge may be tested by placing the square and test

block on an accurate surface-plate and bringing the two into

contact. The blade should be located with sufficient accu-

racy to exclude the light. When it is correctly set, it is fas-

tened by placing a little soldering acid in the joint ana heat-

ing it very carefully until the solder is melted. The square
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is then removed and allowed to cool. If it is carefully handled

during this operation, the blade and square will doubtless re-

main in the correct relation with each other, though it may be

necessary to make several trials before obtaining satisfactory

results.

In Fig. 5 a special type of knife-edge square is shown, the

blade of which Is ground square and held to the stock by a

screw. It is essential that the inner end of this blade be

lapped perfectly square, and when performing this operation a

block such as shown in Fig. 6, should be used. This block

has a 90-degree V-groove cut into one side parallel with the

bottom. There are also two holes through the block to

lighten it. When in use, the blade is placed in the Vgroove.

as indicated by the dotted lines, and the block and blade are

moved back and forth on the lapping plate until the work,

thus held in a right-angle poiition, is finiched square on the

end. This block is also useful for miscellaneous lapping

operations.

A combination precision test block, straightedge and knife-

edge square may be made by forming the block, Fig. 1, as

shown by the dotted lines in the end view, the edge E being

ground and lapped to a knife-edge.

TO PREVENT DUSTING OF CONCRETE FLOORS
The Engineering Xeus gives the following receipt to pre-

vent dusting of concrete floors already laid as one recom-

mended by Mr. Albert Sloyer, associate member of the Ameri-

can Society of Civil Engineers:

Wash the floor thoroughly with clean water, scrubbing with
a stiff broom or scrubbing brush, removing
all dirt and loose particles. Allow the sur-

face to dry. As soon as dry apply a solu-

tion of one part water-glass (sodium sili-

cate), and three to four parts of water, the
proportion of water depending upon the por-

osity of the concrete. The denser the con-
crete, the weaker the solution required. Stir

well, and apply this mixture with a brush
(a large whitewash brush with long handle
will be found to be the most economical).
Do not mix a greater quantity than can be
used in an hour. If this solution is suf-

ficiently thin, it will penetrate the pores of

the concrete. Allow the concrete surface
thus treated to dry. As soon as dry, wash
off with clean water, using a mop. Again
allow the surface to dry and apply the solu-
tion as before. Allow to dry and again wash
off with clean water, using a mop. As soon
as the surface is again dry, apply the solu-
tion as before. If the third coat does not
flush to the surface, apply another coat as
above. The sodium silicate, which remains
on the surface, not having come in contact
with the other alkalies in the concrete, is

readily soluble in water and can therefore
be easily washed off. thus evening up the
color and texture of the floor. That which has penetrated into
the pores, having come in contact with the other alkalies in
the concrete, has formed into an insoluble and very hard ma-
terial, hardening the surface, preventing dusting and adding
materially to the wearing value of the floor.

DRAWING A COLD-ROLLED STEEL SHELL
By A. C. R.

In the "How and Why" columns of the February number of

Machinery, there was an inquiry by C. H. R. for information

regarding the drawing of a cold-rolled steel shell. The fol-

lowing sizes of dies for the various drawing operations will

be found suitable for making this shell:

Diameter of first drawing die =9% inches.
Diameter of second drawing die= 7'-; inches,
Diameter of third arawing die =614 inches.
Diameter of fourth drawing die ^5 inches.
Diameter of fifth drawing die

for reducing shoulder
Diameter of sixth drawing die

for reducing shoulder
Diameter of seventh drawing

die for reducing shoulder
Finished drawing die for shoul-

der = 2Vi inches.

All these drawing dies are of the same type as those used

in a double-action drawing press. The dies are made from

cast iron with hardened steel drawing surfaces, and the shell

is shoved through and not returned, to avoid scratching, ex-

cept in the operations for reducing the shoulder or lower part

of the shell where it is necessary to remove the shell by the

knock-out. In the drawing operations previous to reducing

the shoulder, the shell is stripped from the punch by projec-

tion F on the die (see Fig. 2).

The first drawing die is shown in Fig. 1, where A is the cast-

iron base, B the tool-steel face, C the punch, and D the double-

action blank holder which has a steel face. The punch is pro-

vided with a vent hole, as is the case with all the other

^ 4 inches,

^3% inches,

•2 9.16 inches,

MMliifi.jr:/ y Y.

The time required for one rotation of the earth on its axis

is arbitrarily divided into 24 hours. The hour is subdivided

into 60 minutes and the minute into 60 seconds. To most of

us a watch or clock is simply a mechanism for recording the

flight of the hours, minutes and seconds—we think of it as

a means for moving indicating hands synchronously with the

turning of the earth, which, of course, it is. To begin at

the other end of the time scale and conceive that a watch or

any other escapement timepiece is simply a counting machine
for counting seconds or fractions of seconds seems rather

strange, but the conception is right. An ordinary American
watch beats 18,000 times an hour, or exactly five times a sec-

ond, if accurate. It counts every one-fifth second with unfail-

ing regularity and precision night and day and registers the

count in the larger units of seconds, minutes and hours. What
else is that but a counting machine?

Pig. 1. First Drawing Di«. Fig. 2. Re-drawing Die. Fig. 3. Shape of the SheU after
reducing the Shoulder. Fig. 4. Punch and Die for Finish Drawing the Shell

drawing punches. The correct shape of the punch is shown

in the illustration. In Fig. 2 the re-drawing die is shown.

This die is of the same construction as that shown in Fig. 1,

except that it is provided with a drawing angle of 30 degrees,

which facilitates the drawing or "flowing" of the metal. The

shell, in this case, is held by a blank holder D. which is ac-

tuated by the double-action of the press, and holds the blank

with sufBcient pressure to prevent it from buckling when be-

ing drawn out by the punch E. The dies for the successive

re-drawing operations up to the point where the shoulder is

reduced, are of similar construction to that shown in Fig. 2.

The re-drawing dies for the reducing of the shoulder are also

somewhat similar in design to that shown in Pig. 2, except

that the shell is not forced through the die, but is returned

by the knock-out bar of the press.

The punch and die for finish drawing and "ironing" out

ridges in the shell is shown in Fig. 4. The die G is made of

tool steel, as is also the punch H and the double-action blank

holder /. The blank holder / is held in a bolster ./. which, in

turn, is fastened to the ram of the press. A collar K is

screwed into the top of the bolster to stop the upward stroke

of the blank holder until the shoulder on the punch ccmes in
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contact with it. The idea of using a double-action press and
a die along the lines shown in Fig. 4 is to throw the blow
on the punch and crankshaft of the press, instead of on the

toggles. This also insures the stripping of the shell from
the punch, as the small end of the shell, which is brought
down to size, is likely to stick in the die in this operation.

Having a die of this construction also facilitates the stripping

of the shell from the blank holder. The shape of the shell

up to and beyond the shoulder is indicated in Fig. 3 where
slight ridges are shown at the shoulder. These ridges are

caused by the successive re-drawing operations.

The writer would call the reader's attention to the gradual

decrease in the metal after each successive drawing operation.

It is evident, of course, that the diameter of the shell must
become less as it is reduced, so that the metal will not be

subjected to excessive strain. The second drawing operation,

that is. the first operation after the cup has been formed, re-

duces the shell from 9Vs inches to lYo inches or 1% inch in

diameter. For the following drawing operations, the reduc-

tions are as follows:

Third drawing operation reduces the shell from 7\i, to 6V&
inches or 1% inch in diameter.

, SHELL

c;
)°

MacUineri/.y. Y

Fig. 5. Trimming the Shell to Length

Fourth drawing operation reduces the shell from 6% inches
to 5 inches or l^s inch in diameter.

Fifth drawing operation reduces the shell from 5 inches to

4 inches or 1 inch in diameter.

These are the reductions in size of the upper part of the

shell. The reductions in the re-drawing operations for the

lower part of the shell are still less than those for the upper

part, as follows:

For the first drawing of shoulder the shell is reduced from
4 to 3^4 inches or % inch in diameter,

For the second drawing operation of shoulder, the shell is

reduced from 3 1/4 to 2 9/16 inches, or 11/16 inch in diameter.

For the third drawing operation of shoulder, the shell is re-

duced from 2 9/16 to 2 1/2 inches, or 1/16 in diameter.

It is absolutely necessary that all the drawing punches

have vent holes in them, so that the shell, when drawn, will

not stick to the punch or die and work havoc with the press.

Another point which should be carefully considered is the

diameter of the blank. The blank should be made of such a

size, that when the cup is finish drawn there will be from %
to % inch to trim off. The reason for this is that the upper

or open end of the shell becomes hard and crystallized owing
to the excessive drawing, and extremely brittle. The crystal-

lized part of the shell should be entirely removed so that, in

flanging, the shell will not split or crack at the top edges.

The writer would suggest that the shell, during the drawing

operations, should pass through several annealing and pickling

operations, so as to make it more ductile.

After the shell has been drawn to the correct length, it is

ready to be trimmed. This is done before the flanging and is

usually accomplished in a lathe of the roller-spindle variety.

.\ method which could be used in trimming this shell is shown
in Fig. 5. The shell is placed on a cast-iron chuck A which
is screwed to the nose of the spindle. This cast-iron chuck
is made slightly smaller in diameter than the inside of the
shell. A hardened steel ring B is driven on the cast-iron
chuck, and acts as a cutting edge. The shell is cut off by
means of a hardened roller C, which is made circular in shape
but has no cutting teeth. It is held on a pin D which is driven
into a holder E. This holder is held in the toolpost of the

Fig. 6. Punch and Die for Starting
the Flange

Fig, 7. Punch and Die for Finishing
the Flange

lathe. The shell is held on the chuck by means of a revolving
backplate F which, in turn, is held in a holder fitted to the
tailstock of the lathe. The edges G and // of the roller and
hardened ring, respectively, are set so that they will slide

freely past each other. The shank of the chuck is made con-

siderably smaller than the shell, so that the part cut ofl:' can be
easily removed.

The flanging of the top of the shell is the next operation.
This can be done in two ways, one of which is shown in

Figs. 6 and 7. This method requires two punches, both of

which have hardened steel faces, but the same die can be
used for both operations. The first punch, as shown in Fig. 6,

starts the flange, and the second punch, as shown in Fig. 7,

ilackiiie ri/. .V. Y.

Fig. 8. Another Method of Flanging the Top of the Shell

flattens it. The top face of the die is made of hardened steel,

and is beveled slightly to allow for the spring in the ma-
terial. The other method of forming the flange is shown in

Fig. S. This the writer considers better and more satisfactory

than the one shown in Figs. 6 and 7. The flanging is accom-
plished in the lathe, the shell being held in a cast-iron chuck
A which is screwed to the nose of the spindle. A tool-steel

face B is fastened to the cast-iron chuck, over which the flange

is bent by means of the hardened roller C. This roller is held

on a pin D which is driven into a holder E. the latter being

held in the toolpost of the lathe. The roller is applied in the

manner shown in the illustration, and is brought from the in-

side out along the face. The face of the tool-steel ring B is

beveled at about 5 degrees, to allow for the spring of the metal.

Care should be taken to turn the flange over evenly and with-

out buckling. The roller should be held at the correct angle

to the work, to give the best results. "When the flange is

turned over, it is flattened down by the flat face H on the

roller. If the suggestions given are carefully followed no
difficulty should be encountered in making this shell.
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GERMAN ELECTRIC RIVETING MACHINE
By FRANK C. PERKINS"

A German electric riveting maciiine, equipped with friction

clutches as illustrated in the acconipanyiug illustration, has

been developed at Leipzig-Sellersliausen. This machine for

rivets of 1%-inch diameter has a gap jaw of 40 inches, and is

constructed for horizontal and vertical suspension. Another

design has a novel form of electro-magnetic clutch for boiler

riveting, while a third type has been designed with a friction

clutch, to rivet all sorts of ironwork including rails and objects

that do not require steam-tight rivets.

For locomotive and boiler work, use is made of an electric

riveter having an electro-magnetic clutch so arranged that the

German Electric Riveting Machine

pressure stays on the rivet as long as desired. A machine of

this construction for rivets of li4-inc-h diameter has a gap of

jaw of 40 inches and is designed for universal suspension. A
machine has also been built for rivets of 1-inch diameter with

a jaw gai) of 79 inches for horizontal and vertical suspension.

While it is true that an electric riveter in itself does not

represent any particular novelty, it is maintained that all the

other existing arrangements have the disadvantage of the

motor running the risk of burning-up in consequence of the

shock and great current variation. With these German electric

riveting machines the motor is on the same shaft with the

flywheel, the latter accumulating energy during the idle part

of the operation; for this reason the motor is safeguarded and

its burning-up is said to be absolutely impossible. It is also

maintained that there is the additional advantage of an ex-

tremely low current consumption and loss of power.

As seen in the illustration, the machine consists of a steel

casting having on its upper part the lever mechanism as on

the pneumatic riveting machines. This lever is actuated by a

connecting rod, which in turn is operated by an electric motor

through a worm and worm gear. Movement of the lever and

cup-shaped die is obtained by the engagement of a clutch-

coupling. An accurately operating slide coupling is used, and

is set in such a manner that it will throw out at the maximum

' Address: Erie Co. Bank Bldg.. Buffalo, N. Y.

pressure, and therefore unfailingly safeguards the machine and

its parts from being damaged. A fuse protects the motor from

excessive overload charge should the cup-shaped dies happen

to be inaccurately set.

The cost of operation as well as the initial outlay, is ex-

tremely low for the reason that the central compressor station

equipment necessary with pneumatic or hydraulic machines is

not required. The capacity is said to be quite large as more

than 200 rivets can be placed per hour provided that the work-

men are able to follow the machine at this speed. This rate

may be still further increased it is claimed, since a machine

for rivets of 1-inch diameter makes IS strokes a minute.

It is also claimed that in spite of this rapid production fin-

ished rivets of the best quality are obtained, and when the

rivet is put into the hole properly the sheet and rivet become

completely welded together as has been found when cutting

through the rivet in a test piece.

The power required to operate is quite small. A machine

forming heads on rivets of %-inch diameter requires a two-

horsepower motor and for rivets of 1-inch diameter, one

of 3.5 horsepower gives a working reserve of fully 50 per cent.

The loss of power is also said to be extremely low. With a

motor of the continuous current type, 220 volts pressure, it

has been found that during the operation of the machine with-

out load only from two to three amperes were used, while

during the riveting process from eight to ten amperes were

consumed. These results are undoubtedly of great interest as

it is claimed they cannot be attained by either the pneumatic

or hydraulic process. The low-power demands of the machine

are said to be due to the fact that the motor mounted on the

machine does not at the moment of riveting perform all of the

work itself, but brings into service the flywheel, the momen-
tum of the latter doing the work.

This German system of electric riveting is said to provide

absolute safety in operation, for the safety coupling arranged

within the flywheel throws out under excessive pressure and

the blowing of the fuse breaks the circuit should the motor

become heavily overloaded.

« * «

LATHE DOG WITH NON-PROTRUDING
SET-SCREWS

The illustration shows a safety lathe dog used by the Na-

tional Tube Co., Pittsburg, Pa., having two hollow set-screws

instead of the usual protruding square-head set-screws. The

set-screws are made with square sockets and are larger in

diameter than the square-head set-screws usually employed

with the ordinary

lathe dogs of cor-

responding capa-

city. The advan-

tage of this form

of dog, of course, is

that, having no pro-

truding set-screws,

the workman is

not likely to have

his sleeve caught

and arm mangled

by the revolving

screws when filing,

polishing, etc. A
disadvantage i s

that the large diam-

eter of screws necessary to accommodate a wrench shank of

the required strength makes it harder to tighten the screws

snugly on the work than with the ordinary type.

This dog is part of the National Tube Co.'s interesting and

instructive exhibit of safety devices and signs in the Ameri-

can Museum of Safety, 29 West 39th St., New York.

* * *

We may declaim against "hot air" all we please, but just

the same, way down in his heart, every man likes and appre-

ciates a little flattery now and then, especially if it is given

judiciously and artistically.— r/ic Wood-uiorkcr.

Safety Lathe Dog used by National Tube Co.
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TINNING CAST-IRON CROSSHEAD SLIPPERS
By FOREMAN TINNER

The process of tliorouglily tinning cast iron is not under-

stood by many persons to wliom it sliould be familiar, and for

tlie benefit of these, the writer will briefly outline the method
generally employed for this work.

To tin a number of cast iron slippers at once, as required

by M. H. W. in his query which appeared in the How and
Why columns of the February number of Machinery, a small

tin-dipping plant is necessary, as it is best to entirely im-

merse the slippers in the molten tin. The dipping plant

should consist of the following: Acid tanks, tinning baths,

water tanks and drying receptacles, etc. The tank for the

acid and the cleaning liquid are generally rectangular boxes

of a suitable size; and if it be desired to economize, an oil

barrel sawn in halves will make two suitable tanks. It is

sometimes considered advisable to have the acid tanks lined

with lead; but this is by no means necessary, and the ex-

pense may well be saved. The tinning baths should be made
of the best fire-box steel, not less than half an inch thick. To

obtain a satisfactory coating of tin on the repaired cast-iron

slippers, it is essential that all grease be thoroughly removed,

which can be done by washing in a hot solution of caustic

soda and water, and then rinsing in clean water. The old

babbitt metal must also be removed; this can be dene by im-

mersing a number of the slippers in a molten metal bath.

Care must be taken when immersing them_ for if they are not

perfectly dry, the metal "spits." To avoid this, the slippers

should be first placed on a coke fire around the metal pot in

order to dry.

New cast-iron slippers always have some sand (silica) ad-

hering to them, which should be removed with hydrofluoric

acid and water. The most suitable strength is 1 in 20. Sul-

phuric or muriatic acid is often used, but hydrofluoric acid is

preferable, for it dissolves the sand, not merely dislodging it,

and at the same time does not attack the iron as the other

acids do. The pickle should be kept warm by means of a

steam jet^ for quicker results are thus obtained; a good tem-

perature is about 150 degrees F. Caution must be exercised

during the process to keep the surfaces in the bath from com-

ing in contact with each other, as this would prevent the acid

from doing its work. The slippers should be examined occa-

sionally while in the pickle, and any sand or black spots

should be removed by means of a stiff wire brush. Over-

pickling pits the castings, and care must be taken to avoid it.

The length of time of pickling will depend upon the tempera-

ture and strength of the acid, and on the condition of the

slipper casting surfaces.

After being thoroughly cleansed, the slippers should be im-

mersed in a tank of clean water. If it is desired to keep the

cleansed slippers for any length of time, they may be pre-

served from oxidation by being left under the water until

they are ready for the tinning bath. When the tinning bath

is ready (only the best block tin should be used), the slippers

should be immersed in a boiling solution of caustic soda or

potash, for about two minutes, then rinsed in water, and then

in a bath consisting of a weak muriatic acid solution (1 in

40). The next step is to immerse them in muriate of zinc

solution (zinc chloride). This is made by dissolving zinc in

muriatic acid to the saturation point, and to every gallon of

this solution, adding five pounds of salammoniac. Finally

immerse in the first tinning bath at 500 degrees F. Great

care should be taken, not to let the tin become red-hot, as

undue heating would spoil the surface of the casting, giving

it a "dry" appearance; at the same time it accelerates the

formation of dross.

The bath should have a special flux on the surface, pre-

pared by boiling muriate of zinc on top of the tin and adding
thereto some salammoniac. The proper consistency of this

flux is essential to gccd work. If it tends to become thick or

hard, add more of both ingredients, and remove any hard part

with a skimmer. The castings, as just mentioned, are im-

mersed in this bath, the same care being taken as with the re-

paired slippers; they are afterwards taken out by means of

suitable tongs.

The slippers next go to the second tinning bath. Care
should be taken that none of the surface slag or flux is taken
by the work into this bath. The bath should have a layer of

tallow on the top, to the depth of half an inch, and when the
slippers have been withdiawn from it, which may be at any
convenient time after the tin is set, they may be thrown into

a clean sawdust receptacle, which takes up the oil.

The operation of tinning is now complete, and if the proper
method has been followed, and care exercised, the slippers
will have a smooth coating, uniform in depth and color. It

is a decided advantage to line the slippers with the babbitt
metal immediately after they are tinned and cleansed, so as to
avoid the tiire and expense of re-heating.

* * *

THE BABBITT MINE
By A. TRAVELER

"Yes," said Dornbirer, "I had some interesting and peculiar
experiences out in the natural gas country, where I worked,
you know, several years as a repair man, but the most profit-

able was the discovery of a babbitt mine.
"No, babbitt is not a natural metal, of course, and the mine

was really a deposit formed as a result of careless shop
management. Right here let me say that if all the leaks in
the shops of this country made as rich and easily worked by-
products as did this one, the ground underneath some of our
plants would be richer than the Comstock lode. You see, it was
this way, Josh Brown was a natural promoter. He found out
early in life that 'a sucker is born every minute,' and that his
business genius was the faculty of getting the suckers. Well,
Josh formed a 'syndicate' to manufacture wood pulp. It was
afterward spelled 'skindicate' by those who got skinned, but
that is getting ahead of my story. The syndicate looked
around for a bunch of 'easy marks' and found them all right
out in the natural gas region, where a lot of people had
salted away easy money in bales. The town was to put up
?100,000 for the privilege of having the wood pulp mill in its

midst. Mind you, no guarantee was given as to how long the
mill was to stay or how many men it was to employ.
"The mill was built and put into operation. It was hastily

erected, poorly laid out and gave unlimited troubie almost
from the start; but our chief trouble was with a ten-inch
shaft direct-connected to the engine, running longitudinally
through the mill to the grinders. This shaft soon got out of
line and then the main bearing next to the crank was cut
out. It was next to impossible to take out the bearing. The
whole mill would have been dismantled, as it would have
been necessary to raise the whole shaft up to get that box
out. That fact gives you an idea how badly the mill was
designed.

"Well, we had to rig up and babbitt that box in place the
best way we could manage. The first time we tried it with
75 pounds of best babbitt that cost 25 cents a pound; but
would j-ou believe it, it didn't half fill that box, and another
75 pounds was poured into it before it was filled. You see, the
shaft was out of line, and we didn't put it right, so it wasn't
a week before the box was as badly cut as before, and another
150 pounds of babbitt went into it. It got to be a regular
thing to babbitt that cussed box every Saturday night, and
the purchasing agent bought babbitt by the ton. It surely did
come high—25 cents a pound is $500 a ton, and that's going
some, I tell you, when you use a ton every three months.
"We used to wonder what became of the babbitt, but so

long as the bosses didn't care, we didn't worry, and things
ran along from bad to worse until the stockholders got sick
of the business and finally refused to put up any more cash
to run a losing game.

"The mill shut down and stood idle a year. Meanwhile the
prospects of making a wood pulp mill pay, so far from the
source of timber supply, grew slimmer and slimmer. Finally
it was decided to dismantle the mill and sell the machinery
for what it would bring. I had found another job in the
town, so 1 wasn't worrying about the failure of the mill; but
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one day I was thinking of all the babbitt we had used in that

main bearing box, and I had a good idea what became of it.

You see, the mill had no basement. It was set on stone

piers about 3 feet above the ground. The soil out there, you

know, is nothing but sand in some places, and underneath that

mill was a sandy streak—just nothing but loose white sand.

"I went to the contractor, a kind of Jew, and made an agree-

ment to pay him ?100 for all the junk left on the ground after

he had cleaned up. He snapped me up quicker than a wink,

and chuckled when 1 paid over the money. He seemed to

kind o' think 'there wasn't going to be any core.' To tell the

truth there wasn't much in sight that could be converted into

ready cash when Mr. Contractor finally quit, but 1 didn't

worry—for the simple reason that I had done some prospect-

ing before I made the deal. I had jammed a crow-bar down
in the sand underneath the place where we had poured so

much babbitt into that box, and the bar struck something

PNEUMATIC-HYDRAULIC DEVICE FOR
PULLING SLIDES WHEN SCRAPING

Several devices for mechanically pulling machine slides over

the beds to which they are to be fitted by scraping, were de-

scribed in an article entitled "Labor-saving Devices for Scrap-

ing Operations," published in the April, 1909, number of

Machi.nery. The accompanying illuttraticn shows a device for

the same purpose which is in use in the erecting shop of the

Jones & Lamson Machine Co., Springfield, Vt. The device is a
combination hoist and pulling and pushing apparatus, operated

by compressed air in combination with oil, the compressed
air exerting a pressure upon the oil, which, in turn, exerts the
required pressure upon the operating pistons. The apparatus
is mounted en a truck, so that it can be conveniently moved
to any part of the shop.

When in use it is securely fastened to the bed of the ma-
chine on which the slide

Pneumatic-Hydraulic Hoist and Machine Slide Pulling De\ice used in the Jones & Lamson
Machine Co. 'a Shop. Sprinafleld, Vt.

solid that was neither stone nor iron. See? Well, we shoveled

about a foot of sand and uncovered a mass of babbitt ten

feet across. I couldn't budge it with a long bar. and sent

my partner off for a team, feeling pretty gocd I can tell you.

When we got the team there we hitched on and you ought to

have seen them pull. We dug all around it, but they couldn't

drag it out. It took two of the best teams in town to pull

that ragged block of metal out of that hole. I sold it to a

junk man at 9 cents a pound, and you can figure up how much
there was when I tell you that I cleared $1400 on the deal.

"You see, there was a blow-hole in the bottom of the cast-

iron pedestal, and the biggest part of the babbitt that we had

poured in ran out at that little hole down in the loose sand

beneath. You don't believe it? Well, I don't blame you, but

it's so."
* ;i: *

Barring few exceptions, upright drilling machines show

very little improvement in design or manufacture over those

built twenty years ago. The same awkward lines prevail and

the same methods of fitting. Soft patches, babbitted boxes

in cored holes and other practices, good in their day but out

of keeping with modern methods, still prevail.

is to be scraped in, the

clamps used for this pur-

pose being shown at A
in the engraving. The
cylinder B is the hoisting

cylinder, and cylinder C
contains the piston which
operates the slide as

shown. The valve D con-

trols the pressure in the

hoisting cylinder, and the

valve E the pressure In

the pulling and pushing

cylinder. When valve D
is opened to admit the air,

the latter enters through

pipe F into the oil cham-
ber O, from w-hich the oil

pressure is transmitted to

the under side of the pis

ton in cylinder B by means
of pipe H. When the pis-

ton is to be lowered, the

air is exhausted and the

oil. returning to the reser-

voir (V liy means of the

small pipe //. prevents a

too sudden drop of the pis-

ton anil its load.

When the slide pulling

and pushing device is to

be operated, the valve JS

admits the air pressure

either to pipe K or pipe L,

from which it is trans-

mitted to the oil in the

reservoir formed by the pipes marked .V and M, respectively.

When the pressure acts on the oil in the reservoir X, the

piston is moved to the right, pulling the slide, and when the

pressure acts on the oil in reservoir M. the piston moves to

the left, the slide being pushed forward. It is evident that

when the air is admitted on one side, it is exhausted on the

other. The pipe P and the handwheel-operated valve O per-

mit any oil that may leak by the piston in cylinder B to re-

'urn to the oil reservoir G. At the upper end of pipe P there

is a small vent-hole permitting the air above the piston to

°scape when the hoist is in operation.

* * *

The firm of Ernst Schiess, of Diisseldorf, Germany, has

just completed what is believed to be the largest lathe in the

world. It is intended for turning heavy steam turbine shafts

and rotors, weighing up to 165 tons. The lathe will swing

parts up to leVa feet in diameter. The greatest distance be-

tween centers is 53 feet, and the total length of the lathe is

nearly 80 feet. The lathe is motor driven, three motors being

used, the main driving motor having a capacity of 80 H. P.

The total weight of the lathe is 385 tons.
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MILLING A REVERSE LEVER QUADRANT
A milling fixture used by H. T. Mills, toolroom foreman in

the Fort AVayne shops of the Pennsylvania Railroad, is shown

diagrammatically in the accompanying sljetch. It allows the

notches in reverse lever quadrants of any radius to be satis-

factorily and quickly milled. While the indexing is not done

with the precision of a dividing head, and would not be suf-

ficiently accurate for most gear teeth, it answers admirably for

its purpose.

An old plain miller, about the size of a present-day Xo. 1

is used, a bracket being bolted over the end of the spindle

nose to carry a cutter arbor A. at right angles to the milling

machine spindle. This arbor is driven from the spindle

^

ilachiueri/.y.Y.

Device for Milling a Reverse Lever Quadrant

through a pair of bevel gears G. A cutter C is carried outside

of the bearings.

The quadrant to be milled is strapped to the top of the table.

Guide rods B and D extend from the ends of the quadrant to

a pivot point P on an outboard support at the center of

•curvature of the quadrant.

The first two or three notches are laid out on the quadrant

by scale, and the slots are milled by feeding the table with

the work up past the cutter. After this, the indexing for

successive notches is obtained by a latch L which engages

.each one of the notches in turn after it has been milled. Thus
whatever spacing was laid out for the first two or three

notches is duplicated for all of the others.

Cincinnati. O. Hicnky JI. Wooo

SHAPE OF DRAWING EDGES IN SHEET-
METAL DRAWING DIES

ilany interesting articles on the drawing of sheet metal have

ibeen published in M-vchixeuy and other technical magazines,

hut nowhere has the writer run across definite instructions or

rules as to the proper way of making the drawing edges on

such dies. Tlie drawing process for sheet metal, whether hot

or cold, by which deep cylindrical or cup shaped articles are

made from a flat sheet is very different from the ordinary

ibending of strips or operations of like nature, and embodies

certain entirely different principles. There is present an in-

teresting example of the "flow" of metals, and mechanics know-

that such flow takes place without weakening the metal, it

juerely growing harder or firmer, in the same way as it does

when subjected to rolling or hammering.

Sheet-metal drawing consists in confining the blank which

is to be drawn between two rigid surfaces, so that the metal

cannot wrinkle when being pulled radially inward, which it

lias a tendency to do on account of the constantly decreasing

circumference of its edge. When redrawing with inside blank

lioklers, the lower corners only are held firmly, the walls of

the cups being supported, to prevent wrinkling or overlapping,

from the inside. For some tin-work of large diameter, the

•writer, when reducing from the first "draw," has been obliged

to hold the walls of the work between an inside and an outside

surface to prevent wrinkles and irregularities.

While in the writer's experience the corners have been made

of various angles, curves and radii to allow the metal to freely

flow into the drawing die, no fixed rule has been followed, nor

is he certain as to just what angle or radii drawing and re-

drawing dies should have to produce the best results. A ten-

tative rule that has been of considerable help when using

blank-holders, is to make the corner of the drawing die of a

radius equal to six times the thickness of the metal. For re-

drawing with an inside blank-holder, the face of the die is

made with an angle of from 25 to 3U degrees from the horizon-

tal, and with about Vs inch radius to remove the sharp corner.

Owing to the wide variation of the work and uncertain con-

ditions, the possibility of formulating exact rules is doubtful.

Notwithstanding this, it w ould be interesting to hear from read-

ers of M-\CHixEi!v pertaining to their experience along this

particular line.

The illustrations in the accompanying engraving are not sub-

mitted as examples of hew drawing die edges should be made,

but only to show how they have been made in the writer's ex-

perience. It is hoped that this will oring about a discussion

of a subject that is steadily growing in Importance, and elicit

inforaiation from more experienced mechanics.

The figures as indicated are: A. an outline of a cartridge

redrawing die having a drawing edge at an angle of 45 de

grees; B. is a reducing die for a large cup; C a redrawing die

to use with an inside blank holder; D, another type of re

drawing die, the reducing part, or drawing edge being in the

form of a reversed curve; E, a cupping die for thick stock to

be used without blank-holder; F, a cupping die to operate with

25 DEGREES

r,.v. r.

Examples of the Shape of Drawing Edges for Sheet-metal Drawing Dies

blank-holder; and G, a die similar to that at E. the only differ-

ence being the long curve of the drawing edge, this die being

used for extra-thick stock. The straight part of the reduced

portion of the dies is made from a minimum of 1/16 inch to a

maximum of % inch, but never more than the latter dimen-

sion, even for the very heaviest work, whether hot or cold.

Milwaukee, Wis. C. H. Rowe

A USEFUL MILLING MACHINE VISE
In factories manufacturing machines of sheet metal or n:a-

chines using light uniform castings or forgings, the milling

machine plays a very important part. The principal reason

lies in the expeditious manner in which sheet-metal parts

may be edge-milled with an additional cost for fixtures, of

only one vise jaw and a suitable cutter. This is a compara-

tively small outlay as compared with that necessary for a

shaving die to perform the same operation. Comparing the

two processes, the speed of production is about the same, while

the quality of work is somewhat in favor of milling.

The accompanying drawings clearly show the construction

of a semi-automatic vise that was designed for use in a large

adding machine factory, and which has proved through long

use to be all that could be desired. While there have been

many more or less automatic fixtures devised in the last few

years, very few of them have proved as successful as this.
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Fig. 1 shows its general construction, and the relative loca-

tions of the milling cutter at its extreme positions are indi-

cated. The vise consists of a cast-iron body A, and has two

machinery steel tongues B that fit into the slots of the milling

machine table, to which it is conveniently bolted in the cus-

tomary manner. In this main casting A, there is a sliding

Fixed in the main casting A there is a vertical post P. at-

tached to which is a lever Q passing through a swivel bolt R
in the sliding casting C. The lever (^. operating in either direc-

tion, moves the part C backward and forward, in the main
casting A.

The operation is as follows: Suppose that the article to be

milled is in the vise between the jaws D
and G. the positions of the various parts

being as shown. The milling cutter will

be to the left, as shown in full, and a move-

ment of the handle Q to the right moves
the sliding part C to the left, forcing the

article to be milled under the cutter. The
relative position of the cutter will then be

to the right, as shown dotted. When this

sliding part C has moved a certain distance

to the left the roller M strikes the face of

the stop 2V and as the motion of C con-

tinues to the left, the bell crank K will

swing in a counter-clockwise manner, the

roller L dropping into the recess S from

the inserted face T which has a taper of

3 degrees. The roller L dropping into this

recess, permits the jaw G to drop by its

own weight, swinging about center pin H.

This releases the work.

In order that the motion of C may not

be so great as to jam the parts, stop [/ on C
comes in contact with stop V on the sta-

tionary casting A before it moves too far,

preventing further motion. When the jaw

G has thus swung down, the work falls

with it, dropping below the cutting line,

lying back at an angle so that when the

lever Q is again moved to the left, the

article being milled will not strike the

cutter.

When the sliding part C has moved the

major portion of its distance to the right,

roller M strikes the face of stop 0. At

this point the cutter being to the left of

the jaws, the finished work may be re-

Asaembly View of Semi-automatic Milling Machine Vise for Milling Thin Pieces mOVed and a fresll Diece inserted On the

Macluiuru.X. V-

piece C, which is the operative part of the vise. It slides in

recessed grooves on either side of the main casting A.

On this casting C, are the two vise jaws. The jaw D is ad-

justable for the ditfcreut .sized articles to be macliineil. by

means of the set-screw E. which bears up against the end of

this casting, and in combination with bolt F, which clamps the

jaw when located, holds it rigidly. The other jaw G is at-

tached to the casting C by pin H on which it swings, as shall

be explained later. This swinging jaw G is shown more in

detail in Fig. 2. Both these jaws have faces /, of casehard-

ened machinery steel, which clamp the article to be ma-

chined.

Pivoted at J there is a bell crank A', shown in detail in Fig.

3, on each end of which there are rollers L and If. The lower

sloping face of jaw G, when the motion of the lever Q may
be continued to the left, which moves C to its extreme posi-

tion on the right, forcing roller M against the face of O,

which lifts the bell crank A' so that roller L leaves the recess

S and moves up along face T, clamping the article to be

^ - 4 '-

o o
'—

1 r n

"
1

t

1

1

—

h- __J

1

1

'-15 « !«-->- k •

i

--

:^

1

[ II

i-

— -

1

A [

SI3 S

Machiueru.S. Y.

Jliicltinertj,N.l'.l

Fig. 2. Detail ot Swinging Jaw of the Vise

portion ot the bell crank passes into an opening in the bottom

of the main casting A, at each end of which are shoulders N
and against which the roller M strikes.

Fig. 3- Detail of Bell-crank which operates the Swinging Jaw of the Vise

milled in the vise, when the operation may be repeated as

before.

While from the explanation, the operation may seem rather

lengthy, consideration will show that the movements are very

rapid and only require a motion of the lever Q in either di-

rection to perform all the work necessary for the operation

ot the vise, so that, as will be seen, the action is really semi-

automatic. St. Louis
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AUTOMATIC COUNTERSINKING MACHINE
Some time ago the wi-iter had the opporuiuity of seeing a

ir.achine similar to the one here illustrated, aud realizing that

the principles upon which it was designed might be of interest

in the future, he made sketches of it in his note-book. The

engraving cannot be considered as a scale drawing, for the

original was only a diagrammatic sketch, intended merely to

illustrate the operation.

The purpose of the machine was to countersink simulta-

neously both holes of the piece .i, shown in the detail view.

The pieces, after being placed in a chute B, were automatically

fed into the mechanism, reamed, and finally discharged into

the box C. Previous to these operations, however, the holes

were punched in another machine. The accompanying illus-

tration is practically self-explanatory of the method of opera-

tion.' Spindles D driven from above, are journaled in a slid-

ing head E. and are vertically secured in this head by the col-

lars F. In order that the machine can be used for counter-

sinking holes the distance apart cf which varies, one of these

heads G has a cross-wise adjustment. To make this practi-

cable, this shaft is driven by universal joints.

The piece being countersunk is held in position by the

spring clamp U. The plunger /. passing under the chute B.

feeds the pieces A forward, one at a time, and at the same

time ejects the reamed piece into the box C. This plunger or

slide / is actuated by the crank /, to which it is connected

by a connecting-rod. The crank J, in turn, is driven through

a worm gear and worm K, the latter being on a shaft driven by

a belt on the main drive shaft. The plunger I also actuates the

feed through the levers L and 3/, the latter of which is pivoted

Uachinfiry S. Y.

Automatic Countersinking Machine and Piece operated on

near its center. As J revolves, it successively forces the coun-

tersinks into the work, and introduces the new piece, at the

same time ejecting the finished article.

The number of pieces produced are counted by the number-

counter 0, connected, as shown, to the sliding head E. It will

be seen that the only labor required is to see that the feed

chute is kept supplied, and that the box for the finished pieces

is emptied from time to time. Everything else is automati-

cally cared for. E. Kwaetz
Chicago, 111.

A HELPFUL HINT FOR THE SHOP
The cutting of the teeth of a large internal gear is not an

unusual or difficult job for the slotter, yet when there is only

%-inch clearance between the end of the cut and the gear wall,

it makes a rather tiresome day for the operator to stand

constantly by his machine ready to clean out the chips from
the groove at every stroke and thereby keep the tool from
jamming.

A job of this nature comes in frequently in large lots so that

the device shown in the accompanying figure was made, the

results from which have been very satisfactory. While the

chips are not all cleaned off the flange, they are pushed back

sufficiently so that at least one complete tooth can be cut with-

out attention. The clearance is shown at A.

The device which is a very simple one consists essentially of

*v

RSS

Miichhiera.y.Y.

Method of Cleaning an Internal Gear of Chips whUe the
Teeth are being slotted

a cast-iron bushing B in which there is a cam gi-oove. This

is oscillated on a stud fitted into the slotter table, by means
of a flat piece of stock C. bent to suit, which projects from

the slotter ram, and on the end of which there is a cam roll.

The motion of the ram transmits, by means of the cam groove,

an oscillating motion to the sleeve, and the arm D, secured

to the latter, sways back and forth at each stroke under
the tooth being cut, thereby keeping the space free from chips.

Plainfield, N. J. H. Teriiuxe

TOOL GUIDE ATTACHMENT FOR
PLANER

THE

Fig. 1 shows a casting which usually necessitated two set-

tings on the planer to finish the surfaces A and B. This was

Ftg. 1. Casting to be planed. Fig. 2. Templet used for Guidijag the Tool

a difficult job. to say the least, as it required accurate setting

to bring the two faces in the desired relation to each other.

To facilitate this, the device shown in Fig. 3 was adopted
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This consists mainly of a tool-holder A. held in the planer

head, and carrying a sliding member B of square section, in

which is held a cutting tool C. A boss D is attached to one

end of the bar B, in which is held a spindle carrying a roll E.

The tool is guided by a templet F, which is clamped to the

table of the planer. A detailed view of this guide is shown
in Fig. 2.

In operation, the work. Pig. 1, is Eet up on parallels, so

that the roll E does not touch the bottom of the groove in the

PLANER HEAD

GUIDE ROLLER

TEMPLET

shears of the lathe, and it should rest firmly without any
rocking movement.

After the bar .S' is placed on the shears of the lathe, as

illustrated in Fig. 1, with the true surface uppermost, place

the surface gage on it with the pointer set as nearly central

with the work as possible, and scribe light lines A and B;
then with the gage pointer on the left side, turn the faceplate

or chuck by hand until the line B moves around far enough
to coincide with the pointer, as shown in Fig. 2. The lines

A and B will then occupy the positions shown by the full

lines, the dotted lines showing their original positions. The
location of these, lines above the center has been exaggerated

In order to more clearly illustrate this method. The surface

gage is now moved to the right side and another short line Is

scribed where B was originally. The gage pointer should, of

course, remain undisturbed throughout the operation. The
space A-B is next divided into four equal parts, as illus-

trated in Fig. 3, and the third division, counting from A. will

be on the center line, which can then be scribed with the sur-

Flg. 3. Tool-guide Device set up on the Pianer

guide; of course, the whole job should be set as close to the

planer head as possible to prevent chattering. The guide E
is set to correspond with the casting. Fig. 1, when the face

B is parallel with the stroke of the planer. This prevents

the tool from "digging in" when planing the surface A, as the

tool is drawn from the work. This arrangement, of course. Is

only suitable for light cuts, but nevertheless, it is a good deal

quicker than setting up for planing each face of the casting

separately. Chips

Pig. 4 Ftg. 5
'g.-Y !•

SCRIBING A CENTER LINE ON
CYLINDRICAL WORK

An accurate and useful method of locating an exact center

line on a lathe faceplate or any job in a lathe, such as a gun,

breech-blocks, jigs, dies, etc., is explained in the following. The

surface of the work should first be prepared so that a fine

Figs. 4 and 5. niustratlona accompaDylng Geometrical Proof

face gage as shown. In most cases it will be necessary to

divide A-B into four parts by guess, owing to the small

space between these points.

The work can be proved by starting on another part of

the circle, and, without moving the surface gage pointer, re-

peating the whole operation. If this work is carefully per-

formed, accurate results can be obtained, providing the sur-

face operated on is finished nicely and a fine gage point is

used.

The geometrical proof of the method, which may Interest

some, is as follows: In Fig. 4 let the circle represent the

faceplate of the lathe. The lines A and B. are the trial lines

Figs. I, 2 aud 3. Various Steps In Locating Center Line

line scribed with a sharp surface gage point will show up

well. If the metal is steel or cast iron, blue vitriol can be

used to advantage. By dissolving a crystal of blue vitriol, the

size of a walnut, in a cupful of water with a few drops of

sulphuric acid, a mixture will be obtained that, when applied

to a finished surface on cast iron, wrought iron or steel, will

produce a thin coating of copper so that scribed lines can

easily be seen. The tools necessary are a surface gage and

a piece of metal having one true surface for the gage to slide

upon. This piece should be long enough to reach across the

and the center line is shown dotted; Fig. 5 represents the

faceplate turned so that line B is at A. C-F which is the

distance wanted, is a curved line, but, in practice, it will be

so short that the curvature need not be considered. By con-

struction, in Pig. 5, space A-D= AG^F-E= B-C, and C-E

= D-G, for they subtend equal angles at the center of the circle.

Then C-E ^2 AG or F-E + B-C. Therefore C-F =94 of B-F.

which proves that a line scribed with a surface gage at height

D in the manner described will be a center line.

Schenectady, N. Y. James H. Carvee
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A CIRCULAR RACK FIXTURE
A simple and satisfactory device for holding small circular

racks when cutting their teeth is shown in the accompanying

illustration. The cutter in the indexing position sliown by the

dot and dasli arc C turns :is indicated liy tiie arrow and feeds

to the left.

The fixture consists of the tapered spindle 8, the disk D,

the holding screw H, the conical ring R and four extension

pins P. Its action is as follows: The rack E is placed in the

position shown, but should not fit tightly. By turning the

screw H the ring R is pulled down, spreading the pins P which

press radially outward against the rack and hold it in position.

To remove the rack, the cutter is run to the right out of the

way, when by unscrewing H the compressed rubber cushion

under the ring R will raise the latter, releasing the extension

pins. The taper of ring R should be from 20 to 30 degrees so

as not to become friction-bound when screwed down. The
small pins T prevent the extension pins from turning, but al-

low them a slight lateral play.

The construction and operation of the fixture will be

evident from the drawing, and is such that it may readily be

adapted to other proportions. When there is sufficient room,

the screw H should have a hexagon head in addition to a wide

flange; but a washer should never he used under a cap-screw

as a substitute, as this would be apt to cock the ring R. causing

it to bind. When convenient, it is well to replace the screw H
by a flat-headed bolt, extending through the fixture and ma-

chine spindle, and having a hand nut on the lower end.

The following points are worthy of note and will aid one to

make the fixture accurately: First, turn and face the taper

ring R carefully on a straight mandrel. Next, make the

tapered spindle S and fit its upper end to the ring R. Do not

bore the screw hole but preserve the centers. Chuck, bore and

rough out the disk (top side first), making the taper recess

one-eighth inch larger than the ring R and leaving depth

enough for the rubber spring. One-sixteenth inch should be

left on the upper face to tacilitate drilling the round extension

pin holes. Then rough out the screw hole.

Next, lay out, drill and ream the holes for these pins and

ilachlnerv.y.Y.

A Circular Rack Fixture

fit them so that they project far enough into the center

cavity to finish properly. Fit the dowel pins T, but do not

enlarge their holes in the disk until later. Now re-chuck the

disk with its top face toward the chuck, and bore, thread and

face it to fit the spindle thread tightly. Mount the disk, pins,

etc., on the spindle centers and finish the upper side of the

disk; (. c. turn the lack scat and outer ends of the pins P.

face the disk and bore tlie inner ends of the pins to fit the ring

A' so that it will project beyond the end of the spindle S to

allow for adjustment. Remove the spindle and extension pins

from the disk and enlarge the holes in the disk for the dowels

T, as shown in the lower view. Bore and thread the screw

hole in the end of the spindle, using a steadyrest, and make
the screw to fit. Assemble the fixture and if necessary key the

disk to the spindle S.

South Bethlehem, I'a. H. A. S. Howahtii

CONVERSION CHART FOR LENGTHS,
WEIGHTS AND TEMPERATURES

The accompanying chart tor converting common and decimal

fractions, English and metric lengths, English and metric

DECIMAL EQUIVALENTS INCHES - CENTIMETRES Oz.
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A Conversion Chart for Lengths, Weights and Temperatures

weights and Fahrenheit and Centigrade thermometer scales

was compiled by me for office use. We have found it very con-

venient and I suggest that the readers of Machinery would

also find it convenient, especially if made on a larger scale for

office use. The original is 10 by 18 inches.

West Lynn, Macs. K. Tobxberg

AN INSIDE MICROMETER GAGE FOR
LARGE WORK

Micrometer gages, such as are here illustrated, have been

used by the writer on large work for several years and have

proved so satisfactory that a description of them would prob-

ably be appreciated.
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Pig. 1 shows the construction of the micrometer. Essen-
tially it consists of an extension to the typical inside micro-

meter shown at A, the latter having its stem threaded as

shown at B. with a flat top thread of a pitch of about 40 per

inch. This is the only change in the instrument itself. The
projections C are those found on some makes of inside mi-

crometers.

This inside micrometer is attached to a piece of tubing, as

shown, by means of the taper chuck and nut which are de-

A PNEUMATIC MILLING FIXTURE WITH
QUICK RELEASE

A handy milling fixture as used by one of the largest type-
writer firms in the country, is shown in the accompanying
assembly drawing.

The base casting A, which is bolted to the machine table

(offset as indicated by the groove strip), is bored to form
three air cylinders, as at B. The leather packed plungers C

Mafhineru.y.Y-

Fig. 1. Sectional View ot Inside Micrometer for Large Work

tailed in Fig. 2. In both figures, D is the inner member of

the chuck and E, the outer. Nut F which screws onto the

end of D. forces the taper members together, expanding E in

the tube, and compressing D on the micrometer, clamping the

whole securely. The inner member D is tapped to correspond

with the thread of the inside micrometer. A similar arrange-

ment is made at the other end of this piece of tube, where a

chuck similar to the one just described is

used, only in place of the inner member's
being tapped, it is bored smooth, a piece of

smaller tube or rod inserted, the end being

turned down in the case of the rod, or hav-

ing a piece sweated in, in the case of the

tube, the whole appearing as at the right

end of the instrument.

For large work, a piece of heavier tubing,

as shown at 7, Fig. 1, is used for the center

part, making the instrument stiffer. Chucks,

one of which is shown in section at G, join

end tubes H to the center tube /. These
chucks are of the common split form. The
tightening of knurled nuts K and L clamps
the tubes firmly together.

The portion B of the original inside mi-

crometer is threaded in order that exact ad-

justment may be made by turning the mi-

crometer so that measurements may be

taken from zero. ^

When the larger center portion is used,

precautions should be taken that the smaller tube conforms
fairly closely with the bore of the larger in order that the

creeping tendency, due to unavoidable bending cf the instru-

ment might be obviated. As an extra precaution it might be

stated that any knocks, even though slight, should be avoided

connect at D to the toggle joint arms E. which, in turn, con-

nect through pins F to the clamping arms G, the latter being

pivoted at H. Work to be operated on, is placed in the re-

cesses / of the milling fixture table /, and, on the application

of air pressure in the cylinder, motion is transmitted from

the plunger, through the intermediate arms, securely clamp-

ing the work with jaw points K of the clamping arms.

'n-:;;-
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Pneumatic Milling Machine Fixture vlth Quick Release

Tlie jaws will hold the work thus as long as air pressure is

applied, but on its release, they spring back, due to the pe-

culiar construction of the air valve, which, on the air pressure

being released, automatically passes air to a pipe running

lengthwise of the fixture, in one of the table slots, connecting

to the bottom of the plunger, raising it, and thereby releasing

the work.

In practice, this fixture has proved very satisfactory, giving

excellent service, and with a few modifications, it might readily

be adapted to a large range of work.
Designer

Fig. 2. Details of the Small Clamping Chuck of the Micrometer
sho^pn in Fig. 1

in a gage of this size, whether cf the solid or adjustable type.

It is always necessary to support such a gage at the same
points and in the same way at the measuring machine and
while taking a measurement, as otherwise differences in "sag"
will slightly alter the length of the gage.

As a final word of warning it might be stated that such
gages are not to be considered as standard, for no inside mi-
crometer above two feet in length can be considered as such,

but should be compared at frequent intervals with the shop
standard. Therefore, when the work is large and exacting,

it is advisable to calibrate the gage before taking the size of

the work and finally checking back on the standard after the

measurement has been taken. Wm. S. Row^ell
Morton Park, III.

REDUCTION OF EXPRESS RATES
JIany of Machinery's readers, who are large shippers of

goods by express from and to New England points, are not

aware of the substantial reduction of express rates recently

made.

For about one year Mr. Henderson, of the National Claim

Bureau, 170 Broadway, New York City, and myself have been

fighting the Adams Express Co. in a suit before the Inter-

state Commerce Commission, No. 3183, endeavoring to secure

lower express rates to and from New England, and by de-

cision recently handed down by that Commission, the Com-
mission has ordered a reduction of 25 per cent on rates to

and from New York and Brockton, Whitman, Rockland, Taun-

ton, North Attleboro, Mass., and Fawtucket, R. I.

This rate took effect February 6, 1911. It applies to what
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is known as the "Boat and liail Line," but is rail to Fall

River and thence by boat to New York. The rate was formerly

$1 per hundred either by rail or water, and now it is 75 cents

per hundred; small packages accordingly. To secure this rate

it is important that you mark all packages via "boat and
rail," otherwise the Adams Express Co. will charge you

$1 per hundred. The service is equally as good as all rail, and
in some respects better.

This decision is the first break in the express monopoly, and

it is of great importance. It would be well to notify all custo-

mers to mark goods between the aforesaid points via "boat

and rail." Richard J. Donovan
170 Broadway, New York.

DISABLED DRILL SHANKS AND SOCKETS
In the January, Uni. issue of Machinery Mr. Cook de-

scribes a method of repairing the tang slots in drill sockets,

stating that the advertised remedies for drill troubles refer

to damaged tangs only, and overlook or ignore the trouble

that arises when the tang slot (or tang seat as some might

call it) in the socket is worn out. The writer suspects that

some of the manufacturers may take issue with Mr. Cook on

LATHE DRILL HOLDER s

r
^—ji i
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Fig. 1. Drill Coupling which may be used when both Tang and
Slot are worn out

this question, as there are sockets on the market which dis-

pense with both the drill tang and the slot with which it

engages.

However, it it is not desired to purchase any of the new
sockets, one of the home-made drivers or couplings illustrated

in Fig. 1 of the accompanying drawings may be made at small

expense. This coupling makes it possible to use the old

drills and sockets when both tang and slot are worn out.

As shown, the coupling is secured to a lathe drill-holder by

/COUPLING
-1^

Fig. 3

Fig. 2 .liac't/(H.Ty..V. y.

Fig. 2. Coupling applied to Drill Spindle
^rith Short Projecting Edge

Fig. 3, Coupling applied to Drill

Spindle which does not project

two V-pointed set-screws, the drill being gripped in the flutes

by two round-pointed screws. Obviously the device will an-

swer equally well for a common drill socket. As the old socket

is likely to be damaged more or less by hammer marks, it

should have a light cut taken over the part where the coupling

is to be attached. The coupling should be bored lor a tight

fit on the socket, but the hole for the drill should be of suf-

ficient size to freely admit the largest drill that the socket

will carry. The writer has successfully used this device for

ordinary work, but has not tested it in very heavy drilling.

A ccupling made on this principle can bs used on a drill

spindle when the tang slot is worn out. Fig. 2 shows such

a coupling, as designed for a certain drill-press which the

writer has in mind. lu this jiarticular machine the end of the

spindle which carries the drill projects only 1% inch below

its bearing in the arm when the spindle is raised to its high-

est position, lu such a case one good sized screw might be

used as indicated in the sketch, or two screws may be placed

"quartering," as some would prefer.

If the construction of the machine is such that the spindle

in its highest position does not project at all below the arm,

the coupling cannot be larger in diameter than the spindle.

In such a case the construction shown in Pig. 3 will answer.

Here the coupling is screwed on the spindle, the latter being

turned smaller and threaded on the end. Some manufac-

turers make their drilling machines with thread already on

the spindle. A coupling like one of those last described might

be kept permanently on the drill spindle, and it might have

in addition to the two round-pointed screws, two of some

other shape to drive sockets. If the coupling prevented the

sliank of a drill chuck from entering the full depth in the

spindle, a longer shank could be made; and this shank could

have an enlarged collar with two grooves or "countersinks"

to receive the points of the set-screws which drive the drills.

By way of apology for the old-style drill sockets and drill

shanks, it may be said that much of the trouble that has been

complained of is due to ignorance and carelessness. When
the key is missing, the careless workman uses a hammer to

pound the socket out of the spindle and the drill out of the

socket. This damages both drill and socket to such an extent

that the drill will not go into the socket the full depth, and

the tang works at a disadvantage. The drill runs "out of

true" also. If now while drilling a defective casting the drill

hangs in a "blow hole," the framework of a light machine

may "give" sufficiently to cause the socket to lift and "ride"

the drill tang. It requires but a few repetitious of such

abuse to ruin both the tang and its slot in the socket. The

drill should fit the socket so well that it would be driven

partly by friction, and the key should be chained to the ma-

chine within convenient reach of the workman. Under these

conditions the common twist drill will "stand up" fairly well

for average work: but it may as well be admitted that the

tang is too weak for the heaviest forced drilling and roughest

usage. W. S. Leonard

Atlanta, Ga.

RESTORING OVER-EXPOSED BLUEPRINTS
In the "How and Why" columns of the February number of

Machinery a method was given for restoring over-exposed

blueprints. While the method was all right, the writer would

suggest another one which is simple, and can be easily

accomplished. This method is accomplished by taking the

over-exposed print from the washing tank and while still wet

laying it face upward on the table, then placing an unex-

posed dry piece of blueprint paper of the same size over the

wet one, and rubbing it with a piece of cloth or with the hands.

This brings the two surfaces into intimate contact, and when

separated it will be found that the over-exposed print is per-

fectly clear and of a rich blue color. The color obtained by

this method is better than that obtained by the ordinary ex-

posure and development. There is one objection to this meth-

od, which is that a piece of blueprint paper is wasted for each

print made. S. M. Ransoiie

Cleveland, Ohio.

"PUNCHES AND DIES FOR MAKING A
SPRING CLIP"—A CORRECTION

On pages 434-436 of the February number of M.\chinery,

engineering edition, was published a description f a set of

dies that I designed while working for the Elliott-Fisher Co.

I would like to correct the statement that these tools were "in

the nature of an experiment." The tools were designed to do

the work and there was no experimenting about them what-

ever. J- Ceejiak

Lima, Ohio.

WHAT ARE MACHINE TOOLS?
Machine tools are that class of machines which, when con-

sidered as a group, can reproduce themselves.

Meriden, Conn. Walter L. Cheney
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HOW AND WHY
DEPARTMENT INTENDED TO CONTAIN CORRECT AN-

SWERS TO PRACTICAL QUESTIONS OF
GENERAL INTEREST

Give details and name and address. The latter are for our o^pn convenience
and will not be published.

FRICTION DISKS FOR CUTTING SOFT-STEEL
SHEETS

G. F. Co.—W'e have to cut some No. 26 gage, soft-steel sheets
with a rotary disk, which is 7% inches in diameter by %
inch thicl<. and has a 5-inch hole. The disk is to cut the
material by friction only. We have tried tool steel, but find it

is too brittle and that the disk chips off. We would appreciate
any information on this subject.

USE OF FLUTED REAMERS IN JIGS
R. G. B.—A difference of opinion exists as to the possibility

of finish reaming machine parts with a fluted reamer, through
a hardened steel bushing, without excessive wear on the ream-
er. Some manufacturers claim that it is not a manufacturing
proposition, while others claim that this method is their regu-
lar practice. I am interested in the subject, and would appre-
ciate your assistance in procuring the opinion of your readers.

A.—The ordinary fluted reamer shown in Fig. 1 is not
the best type to use for machining operations, especially

where the reamer is to pass through a hardened bushing. No
doubt this reamer is used, however, for this class of work,

but it is not the preferable form. The rose reamer sliown
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in Fig. 2 is better, and is especially recommended for this

class of work. This reamer is fluted on the periphery as
shown, but is not backed off, the cutting edges being on the

end of the reamer only. The body of the reamer is made
tapering towards the back an amount equal to about 0.010

inch per foot. It is obvious that by using a reamer such as
shown in Fig. 2, very little, if any, wear will take place on the

periphery of the reamer, as it has no cutting edges. Shell
rose reamers are used for work over one inch in diameter, and
are commonly made as shown in Fig. .3. These reamers are
cut on the same principle as the rose reamer shown in Fig. 2,

having cutting edges on the front end of the reamer only.
The flutes In the body of the reamer are for the purpose of

conveying oil to the cutting edges, and also to facilitate the
removal of the chips.

REAMERS FOR CUTTING BRASS
R. H.—What is the correct way to make straight or taper

reamers for cutting brass? Should the cutting edges of the
teeth be on the center, back of it or ahead of the center?

A.—The type of reamer to be used for cutting brass is de-

termined to a considerable extent by the diameter of the
reamer and the machine in which the reaming is to be accom-
plished. For screw machine work the reamer shown in Fig.

1 gives gcod results, when the diameter of the hole is not
greater than % inch. This reamer is made from a piece of

drill rod, hardened, and is tapered slightly toward the back an
amount varying from 0.005 to 1/64 inch per foot. It is re-

sharpened by grinding on the face A. When the hole to be
reamed is greater than % inch, a reamer of the form shown in

Fig. 2 should be used. This reamer is fluted its entire length
similar to an ordinary hand reamer and the teeth are backed

off. It is preferable, when cutting brass, to locate the cutting
edges ahead of the center so that a negative rake will be pre-

sented to the work, which produces a scraping cut. The teeth
should also be of an uneven number or else staggered to ob-

tain good results. The distance d that the cutting edge is

D
ahead of the center should equal — , where D is the diameter

20

of the reamer. For taper reamers where the taper does not
exceed 1^4 inch per foot the flutes should be cut spirally as
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shown in Fig. 3. A left-hand spiral of about one turn In 36

inches is generally used. The cutting edges should also be

set ahead of the center the same distance as the reamers

shown in Fig. 2. Where the taper is greater than li<^ inch per

foot the flutes can be cut straight, but should be serrated so

that the chips will be broken up. The serrating is accom-

plished by gearing the lathe in a similar manner as tor cutting

a thread. The grooves which are about 1/16 inch deep by 3/32

inch wide are cut with a round-nose tool. About three turns

to the inch is generally used for serrating a reamer.

MAKING TOOLS FOR DRILLING, TAPPING
AND MILLING COPPER

E.—How should the tools for drilling, tapping and milling
copper be made, and what lubricants should be used in the
machining processes?

A.— In drilling copper, the angle of the cutting edge and

the character of the drill used is determined by the depth of

the hole to be drilled. For drilling through thin sheet cop-

per, or for shallow holes, an ordinary twist drill can be used,

but this should be ground with a negative rake, and the lips

ground in so that the lip of the drill will not have as much
clearance as would be necessary for drilling steel or iron.

For deep holes, a straight-fluted drill is commonly used. This

drill should be lubricated with either soap and water or

beeswax, the latter giving excellent results.

It is sometimes recommended, and is generally found to

give good results, to cut spiral flutes on taps to be used for

copper, and also to have an odd number of flutes. The spiral

should be right-hand for a right hand thread and with a lead

of about one turn in 12 inches. Beeswax is recommended also

as a lubricant for tapping. For cutting the grooves in the

tap, a cutter should be used which will not make the cutting

surface radial, but which will set it off at an angle of about

15 degrees from the center, thus producing a negative rake.

For milling copper, the teeth of the cutter should not be

spaced close together for general conditions, but. of course,

there are some cases, for example, the slitting of narrow

stock, in which it would be necessary to have them closer

together than it would be when cutting thick stock. About

i^-inch pitch is generally used for slitting saws. The face of

the teeth, instead of being radial, as is the usual practice for

cutting steel, should be laid off at a tangent to a "s- or 1-inch

circle, depending on the diameter of the cutter. For milling

cutters for surfacing-work, it is best to cut the teeth spirally,

a spiral of one turn in seven inches being about right.

There are various cutting compounds used for cutting cop-

per, but either soap and water or beeswax will be found to be

the most efficient. Beeswax gives a very smooth finish and

has no other objections except that it gums up the machine.

It is also said that milk is a good lubricant when cutting

copper; tallow will give about the same results as beeswax.
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"INS AND OUTS OF GEAR HOBBING"—
A REJOINDER

By E. J. LEES-

In his article in the January issue of Maciiixery, "Ins and

Outs of Gear Hobblng," Mr. Flanders, of the Fellows Gear

Shaper Co., Springfield, Vt., has attacked the gear-cutting

system commonly known as hobbing, and made some compari-

sons with gears produced by the Fellows gear shaper, much
to the advantage of the latter; therefore we ask Mr. Flanders

to answer this one question: Does the sharpening of the cut-

ter used on the Fellows machine change the circular pitch of

the cutter? We should very much like a direct answer to this

one question. We are not asking about the correct involute

or anything else, simply does the process of grinding the Fel-

lows cutter to maintain the cutting edge change the circular

pitch of the cutter or not?

Mr. Flanders states that the machine used for his experi-

ments was in his judgment the best designed and most satis-

factory machine of all the hobbing machines, and then pro-

ceeds to call attention to such vital errors in design as over-

hang in cutter, restricted bearings for shafts and the use of

differentials. The absence of all these points are the particu-

lar and some of the principal advantages advanced for the ma-

chine we manufacture, to recommend it to the purchasing

public. We emphasize the fact that there is no overhang in

our cutter (hob), that there are larger and stiffer bearings in

our machine than in any other gear cutter made, that we do

not use a differential or "jack-in-the-box" and that we have

no shafts of length with torsional stress, our longest exposed

shaft from bearing to bearing being eight Inches. We dis-

cussed all this with Mr. Flanders at Macuixery's last outing

in October last, and gave him a circular describing our ma-
chine.

We realize that any innovation in any field must expect to

encounter every kind of opposition, but is it not a fact that

if the gear hobbing process were otherwise than the success it

is, our competitors would treat it with silent contempt?

We claim that the correct machine and the correct hob will

produce correct involute gears of any number of teeth within

the range of the common acceptance of the term. We claim

that the gears produced are the same no matter how much the

cutter is ground for sharpening. We admit that the helical

gear is quieter than the spur, but most emphatically assert

that it is more correctly cut on a hobbing machine than in

any other manner, and deny, as implied by Mr. Flanders, that

the hobbing process "puts one over" on the user, simply on

account of the fact that the helical gear being so much better

than the spur takes care of the faults of the hobbing process.

In regard to the explanation of centering the hob, the experi-

ments as given only indicated distortion in the hob used.

Otherwise all teeth in a hob, which are supposed to be and

should be duplicates, would produce the same results. Here

again lack of care is shown in selecting the hob.

Mr. Flanders further asserts that a hob should be helically

fl-uted at right angles to the lead. This we assert is entirely

wrong. In the hob which we manufacture the flute, though

straight, is still at right angles to the angle of the lead. In a

radial spirally-fluted hob the teeth at one end are hooked

while at the other end they are stubbed as related to the gen-

erating plane.

What has often been mistaken for flats by the average user

is caused by the distortion in the hob which prevents correct

generation and allows some tooth or teeth to cut where they

should generate or, to use a homely expression, one or more of

the teeth being out of true, when coming into the generating

plane "side swipe" the work and leave a flat surface. Theo-

retically, there is no question about there being flats on any

generated gear, and this applies to bevel as well as spur

gears, but theoretically it is impossible to mill a flat surface

with a cylindrical cutter.

The foreman with the faculty of putting the right man in

the right place has the master key to success in handling men.

•President Lees-Bradner Co., Cleveland. Oliio.

BROACHING ON THE SHAPER
Smith & Mills Co., Cincinnati, Ohio, builder of shapers, has

made a number of interesting shaper appliances for use in

its own shop, to perform operations that ordinarily are done

on a gear-cutter, broaching machine, etc. The illustration

shows a simple rig, which converts the shaper into a fairly

effective draw-cut broaching machine, used for cutting key-

ways in gears and pulleys.

An open box casting A, having a hole bored through the

front wall for the slotted mandrel D on which the gear C is

mounted for keyseating, is bolted to the knee. The cutter

blade B, about four feet long, one inch wide, and of the thick-

ness required by the width of keyways to be cut, is drawn
through the gear by successive strokes of the ram. The ram
motion is transmitted to the cutter by the notched bar F and

fi.-'.-ii,Ti;..V. !•

Broaching Attachment on Smith & Mills Shaper

the latch H. The notches on the bar are 6 inches apart and

the stroke of the ram is adjusted to a movement slightly more

than six inches, or twelve inches if the cut is not very wide

and deep. To pull the cutter four feet on the short stroke

which is used for the larger keyways, eight strokes are re-

quired, and half as many, of course, when using the twelve-

inch stroke.

The thrust on the casting A is taken directly by the column

through two screws, one of which is shown at E. The guides

G, bolted to the under side of the ram to support the bar F,

do not interfere with the regular uses of the shaper, and are

permanently fastened in place. The latch H Is simply two

pieces of flat steel reduced to half-thickness where they over-

lap, and pivoted on the top screw on which they freely swing.

When the ram moves forward, the leaves swing apart and

drop into one of the notches of the bar on the return stroke,

when they act the same as a pawl.

This rig on a 21-inch shaper with the stroke reduced to six

inches has ample power for any ordinary keyseating required

in the making of the Smith & Mills shapers. The keyseats in

two steel gears are cut at once.

« * *

DESIGNING A SHAFT
"I have made some careful calculations," said the Chief

Draftsman to the "Big Boss," "and I find that if we use a

2Vi-inch shaft for the main driving shaft in the head of that

machine I spoke to you about yesterday, we will have a

mighty small factor of safety, but I don't see how we can

use a bigger shaft without rearranging the whole design, be-

cause there is room for no more and we've got to have some

clearance besides."

"Oh, well," said the "Big Boss," "I think that difficulty can

be easily overcome. You have a small factor of safety in the

shaft already, the way the thing is designed, and as you know,

a hollow shaft is stronger than a solid shaft—that being one of

the fundamental principles of the strength of materials. Now,

the way to fix this matter is to drill a small hole through the

shaft and we will have obtained a factor of safety which will

undoubtedly give us all that is desired. I am glad you spoke

to me about this as, otherwise, you might not have thought

of this easy way out of the difficulty and might have gone to

considerable trouble redesigning the machine so as to be able

to put in a shaft of a larger diameter. It is a mighty good

thing, Mr. Smith, to go back once in a while to the text-books

and take note of the fundamental principles. I have found

that it has helped me over lots of difficulties, for while I am
a practical man, I pride myself on having acquired just enough

theory so that I can combine the two to advantage."
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THE UNIVERSAL HORIZONTAL BORING
MACHINE

The Universal Boring Machine Co., Hudson, Mass., is now
manufacturing the No. 3 size of horizontal boring machine,

illustrated in Figs. 1 and 2. The size of this machine ex-

pressed in figures is 3 by 30 by 30 inches, the figures indicat-

ing the diameter of the boring-bar, its horizontal travel, and

The Spindle Drive

As the machine is of the single-pulley drive type, the drive

may be direct from the main line, the tight-and-loose pulleys

being carried on the machine itself. The driving pulley is 18

inches in diameter, 3V4 inches wide, and runs at 250

revolutions per minute, which gives a powerful and efficient

drive. A conveniently-located shifter-handle, at B (Fig. 2),

shifts the driving belt. The loose pulley is of single-piece

Figrs- 1 and 2. Front and End Views of No. 3 Horizontal Boring Macblne, built by the Universal BoriQ? Macbtoe Co.

vertical feed. The engravings Figs. 1 and 2 illustrate the construction and an oil reservoir for supplying its bearing Is

front and end views of the machine, respectively. As will be cast solid around the hub at .4. The bearing proper has a

noted, this machine is of the constant-speed drive type and it groove cut in it in which is laid a wick, the ends of which dip

is adapted for either belt or motor drive. The construction into the reservoir below. The drive to the spindle is trans-

Fig. 3. Detail View of Spindle Head, showing Operating Handle^

is very rigid, the upright which supports the spindle head be-

ing of the box form, and the bed and saddle being so con-

structed as to give a maximum support to the table. In this

connection it should also be noted that the saddle has large

bearing surfaces on the bed. The location of the operating

levers and the handwheel for the rapid adjustment of the

boring-bar, and the facilities for changing speeds anC feeds,

are also noteworthy features.

r>*\w

Fig, 4. Spindle Head with Plates removed to expose Mechanism

mitted from the speed gear-box through the vertical shaft E
to the head proper. The exterior and interior details of the

head are shown in Figs. 3, 4, and 5. The construction of the

spindle head is radically different from the No. 214 machine,

(which was described in the department of New Machinery and

Tools, September, 1909), the head casting being one single

piece, with oil pockets cored out in the casting itself for hold-

ing lubricant for the bearings.
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In Fig. 3 are shown the various operaang handles. The
handle J, reverses the spindle's direction of rotation by oper-

ating the jaw clutch J, shown in Fig. 4, and the handle 0,

operates the clutch 0, changing the machine from a direct-

geared drive to a back-geared drive. As will be seen in Figs.

4 and 5, the power is transmitted from the speed gear-box

through the shaft E to the spur gear F, then through O to

the bevel gear H. The bevel gears H, I and Z,, together with

the clutch ./. make up the reversing mechanism. From the re-

versing mechanism the power is transmitted direct to the

driving gear Q. when the clutch is engaged with K; or

around through the gears L and M, when the clutch is engaged

with X.

The driving gear is located at a point nearest the work, as

shown in Fig. 5, Q being the driving gear and P the driving

pinion. This arrangement greatly reduces the torsional strain

on the spindle and stiffens it, thus eliminating the chatter us-

ually present when taking heavy milling cuts on machines

having the drive at a long distance from the work. The
driving gear has a long hub which forms the spindle bearing,

and to the spindle are fastened two keys, V and r„ which

drive the boring-bar. The hub of the driving gear forms a

faceplate to which a face milling cutter may be fastened, there

being four drilled and tapped holes for this purpose. This

gives a direct and powerful drive.

The design of the head casting permits the rack S (Fig.

4) to travel the full length of the head, so that the hand-wheel

for the quick movement of the boring-bar, can be placed on

the head well in towards the face of the spindle, allowing

the operator to see the cutters and make adjustments at the

same time. A travel of 30 inches at one setting of the ad-

justable collar T is obtained. The automatic bar feed is re-

ceived from the feed gear-box through shaft /, which carries

a worm meshing with the worm-gear U. On the same shaft

with this worm-gear, there is a spur pinion which drives the

rack. Referring to Fig. 3, C, is a positive clutch which se-

cures handwheel W to the worm-gear.

Automatic Lubrication of the Spindle Head

The details of the automatic lubrication of the spindle head,

are well shown in Fig. 5. As this illustration indicates, the

moved from the saddle, so as to show the details of the feed.

The power is transmitted from the feed gear-box through tlie

shaft X which has mounted on it a 45-degree spiral gear

meshing with the 45-degree spiral gear Y, and a jaw clutch.

The spiral gear runs free on shaft X, and the jaw clutch is

keyed with a sliding spline. The spiral gear Y carries the

nut for operating the table feed, and when the lever at the

right of the saddle is pulled out, as shown, the jaw clutch

Fig. 5. Sectional View of the SprntUe Head

Fig. 6. Table removed from Saddle to sliow Feed Transmission

engages corresponding teeth in the hub of the spiral gear be-

neath the saddle, thus engaging the feed. The stop X is for

throwing out the cross feed automatically. The saddle is

traversed by power or hand longitudinally along the bed of

the machine. A hand crank feed with micrometer adjust-

ment is furnished for the operation of the table longitudinally

and transversely.

Speed and Feed Changes

The gear-box is strong and compact, and contains the feed

and speed change gears, which are made of steel. These

gears run in a bath of oil

which insures sufficient lu-

brication and quiet opera-

tion. Eight speed changes

are secured from the gear-

box by means of levers C

and D, Fig. 2. and these are

doubled at the head by the

back-gear lever, giving a

range of from 15 to 200

revolutions per minute.

There are nine feed changes

in either direction for the

head, one lever reversing

or stopping all feeds. The

feeds range from % inch to

5H inches per minute,

without reference to the

speed of the spindle. Fewer

changes of speed are re-

quired where this system of

feed drive is used, as it pro-

^J^-hiiifry.y.Y.

head is completely self-oiling. The spindle proper is sur-

rounded by an oil reservoir, the gears run in a bath of oil,

and the oil reservoirs for the various bearings are cored out of

the casting. The locations of the various oil reservoirs are

indicated by the letters, i. j, I. k, m, and n. This system of

oiling consists of a wicking laid in a slot milled out of the

bearing, the ends of the wicking dipping down into the reser-

voir below. The large reservoir for the lubrication of the

main spindle bearings, is filled at n and drained at o. (See
Fig. 4.)

Automatic Feed to the Table

The method of transmitting the automatic feed to the table

is shown in Fig. 6. As will be noted, the table has been re-

vides finer feeds for small cutters at high rotative speeds, and

coarser feeds for larger cutters at low rotative speeds than

can be obtained when the feed is driven from the spindle.

Miscellaneous Features

An automatic vertical milling feed as well ai an automatic

quick-raising and lowering feed, are provided for the head,

in addition to the automatic feed in either direction for the

boring-bar and the cross and longitudinal feeds for the work

table.

The outer support bearing for the boring-bars, is gibbed

to the internal guiding surfaces of the support. The raising

and lowering of the bearing is accomplished by means of a
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screv- connected by spiral gearing and splined shafts to the

elevating screw of the spindle head, so that the two move
simultaneously. Provision has been made for realigning the

bearings in case of wear.

This machine has been built with a special view to accuracy

and permanence of alignment, and it is particularly adapted

to the machining of jigs, crank-cases, cylinders, and similar

work requiring accurate boring, milling and drilling opera-

tions. The weight of the No. 3 machine is about 10,000

pounds.

DUDGEON HYDRAULIC RAIL BENDER
AND PUNCH

Two interesting hydraulic tools that are the product of

Richard Dudgeon, Broome and Columbia Sts., New York City,

are shown in the accompanying halftones. One of these

tools, illustrated in Pigs. 1 and 2, is a hydraulic rail bender.

This rail bender is provided with double pumps so that both

pumps can be used when the work is light, or until the strain

becomes excessive, when a quarter-turn of the valve handle

will throw out the upper pump and permit the lower one only

to operate, which gives the ram a reduced speed and a cor-

responding increase in power. In this way, a considerable

skving in both time and labor is effected.

The ram is fitted with a rack and pinion movement which
permits it to be run out rapidly against the rail without the

Fig. 1. DudgreoD Hydraulic Rail Bonder

labor of pumping, so that the first stroke of the lever is made
against pressure, the suction caused by the movement of

the plunger filling the cylinder. When the ram is to be re-

turned into the cylinder, the valve handle used in changing

the pump from duplex to single, is given an additional quarter-

turn, which opens the valves, so that the return of the ram
forces the fluid back into the reservoir. The pumping mechan-

ism, shown in the sectional view, Fig. 2, operates on the same
principle as that used on the Dudgeon universal jack, which

was described in the department of New Machinery and Tools

for March, 1910.

Inasmuch as the hydraulic rail bender and the hydraulic

punch have always been special tools that used much higher

pressures than the hydraulic jack, a man accustomed to the

repair of jacks would doubtless have difficulty in repairing

thtse special appliances, as the packings, valves, and joints

intended for a pressui'e of 8000 or 10,000 pounds to the square

inch, do not require the same kind of treatment as similar

parts subjected to pressures of 15,000 or 17,000 pounds per

square inch. These figures represent about the difference in

pressure between the hydraulic jack and the rail bender and

other forms of tools of the same type. In this new design

of rail bender, the pressure is uniformly 6000 pounds to the

square inch, which is the same as that used in the universal

hydraulic jack. In fact, the rail bender is an adaptation of

the universal jack, as before stated, and it is made, where

possible, of jack parts; therefore, a railroad having a stock of

jack repair parts can use them on the rail benders, and men
accustomed to repairing hydraulic jacks can operate and repair

this type of rail bender equally well.

To facilitate repair work, the valves, pistons, and pumps
have been made as simple as possible. The valves can all be

removed by unscrewing one bonnet, and unscrewing a plate

permits of taking out the piston. If injury to the pump itself

requires its removal, this may be effected by unscrewing

pig. 2. Sectional View of the Rail Bender

a nut and threaded ring. Owing to the difficulty of machining

the interior of the cylinder when formed integrally with the

frame, it has also been made removable, the unscrewing of a

threaded collar permitting it to be taken out for machining,

when necessary.

In Fig. 3 is shown a portable hydraulic punch. This punch

also has the rack-and-pinion adjustment for the ram, the double

pump giving two speeds, and other features common to the

rail bender. It is built in two sizes, the smaller of which

has a capacity for Iboaras ranging from 6 to 12 inches, and

Fig. 3. Dudgeon Hydraulic Punch

the larger for I-beams from 6 to 24 inches. The punch and

die are, of course, removable to permit the use of different

sizes.

MAX AMS MACHINE CO.'S DOUBLE-
CRANK PRESS

The accompanying illustration shows the construction of

a line of heavy double-crank presses that is now being built

by the Max Ams Machine Co., Mt. Vernon, N. Y. These presses

are especially designed for heavy stamping operations, such
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as blanking and forming automobile parts, stair risers, ceilings,

metal shingles, etc. The parts of the machine have been so

proportioned as to gain the best results with the least weight

possible. The frame is of the built-up type and is reinforced

by four steel rods which take the entire working strain. The
slide is well gibbed and it has a parallel adjusting mechanism
for raising and lowering. The shaft is large in diameter, to

avoid springing, and has large adjustable bearings. The gears

are cut from the solid and the driving pinion is made from

steel. The clutch is of the sliding block type which is par-

ticularly adapted for heavy duty. The striking surfaces are

lined with hardened steel faces, and in order to eliminate wear
on these faces, the sliding block is pushed away from the wheel

suflBciently to give a clearance space.

The press illustrated has a safety device which is especially

recommended by the builders. This device has two operating

levers, both of which must be grasped by the workman when
starting the press. With this arrangement it is impossible

for the operator to place his hands between the punch and die

while the press is in action. If two men are required to handle

the work, four safety levers can be provided. These levers

are arranged so that they may be disconnected if necessary.

The principal dimensions are as follows: Width between

the uprights, 60 inches; stroke of the slide, 3 inches; distance

between the bed and slide when the latter is down and the

adjustment up, 10 inches; dimensions of flywheel, 60 by 614

inches; weight of flywheel, 1700 pounds; diameter and width

Am3 Double-crank Prese for Heavy Stamping Operations

of driving pulley, 36 by 8 inches; ratio of gearing, 1 to 9 1/3;

and approximate weight, 40,000 pounds.

GENERAL ELECTRIC COMMUTATING-
POLE MOTOR

The severe service required of electric motors in many in-

dustrial power applications, and the consequent necessity for

reliability and efficient operation, requires the use of machines

possessing good commutation, overload and heating character-

istics, combined with mechanical ruggedness. The type CVC
commutating-pole motor brought out by the General Electric

Co., Schenectady, N. Y., has been specifically designed to meet

such requirements.

Sparking under the brush of a non-commutating-pole direct-

current machine is almost wholly due to the absence of a mag-

netic field, automatic In action and of suflicient intensity to

reverse the armature coils, successively short-circuited as

corresponding segments pass under the brushes. The com-

mutating poles of CVC motors are connected in series with
one another, and also with the armature; their magnetizing
power is, therefore, in proportion to the armature current, and
consequently, may be employed to compensate for armature
reaction, allowing sparkless commutation over wide ranges
of load and under adverse conditions of operation. In addi-

tion, commutating-pole motors allow a wider range of speed
control by field, than is permitted with motors of non-com-
mutating-pole design. The freedom from sparking reduces
the heating of the commutator and brushes, minimizes atten-

General Mectric Commutating-pole Motor

tion and repairs, and greatly increases the life of these parts.

Internal ventilation is secured by a simple and durable form
of fan mounted on the armature shaft within the pulley end
bearing head. This fan, while consuming a negligible amount
of energy, insures cool operation under severe conditions of

temperature and load. The main field coils are wound on
strong horn fiber spools, amply insulated with pressboard,

mica, varnished cambric, etc., to insure freedom from break-

down under possible excessive potential strains. The wind-

ings are rendered moisture-proof by thorough impregnation
with a special insulating compound. Before final assembly,

the coils are armor-wound with a single layer of enamel-cov-

ered wire, which serves the double purpose of protecting the

active windings from mechanical injury and assisting to a

higher degree of heat radiation.

The commutating poles are wound with rectangular copper

wire, the coils being assembled on horn fiber spools, which

thoroughly insulate the coils from the pole pieces. Special

pains have been taken to so design the commutator that com-

plete immunity will exist from loose or "high" bars. The
commutator bars are insulated from one another and from
the commutator shell by selected sheet mica, micrometer

gaged to a uniform thickness, and of proper hardness to wear
down evenly with the copper. The outer corners of the seg-

ments are rounded to prevent chipping of the mica, and the

inner edges are notched out to prevent short-circuiting between

the bars. There are small grooves in both the flat sides of

the copper segments which serve, when the commutator is

hydraulically pressed in its assembly ring, to firmly anchor

the mica insulating segments, thus avoiding the possibility of

"high" mica.

As the bearing heads are interchangeable, the relation of

the terminal block to the commutator and pulley end heads,

may be shifted by removing the heads, turning the armature

end for end, and finally replacing the heads to correspond

with the reversed armature position. It is thus possible to

have the terminal block accessible under varying conditions

of installation.

The bearing linings are large, and thorough lubrication is

insured by the use of heavy oil rings of generous cross sec

tion. All bearing brackets and frames are drilled and tapped
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symmetrically so that the motors may be readily arranged for

side-wall or ceiling suspension by turning the bearing heads

90 or ISO degrees, respectively, with relation to the frame.

DAVIS 26-INCH TURRET LATHE
The accompanying halftone, Fig. 1, shows an improved de-

sign of turret machine for boring, forming, and turning, that

has been brought out by The W. P. Davis Machine Co., Roches-

ter, N. Y. The driving mechanism of this machine has been

rearranged, a gear box similar in construction to those used

on engine lathes has been added, thus giving a wide range of

feeds for turning and thread cutting without the use of change

gears, and a number of other changes have been embodied in

the new design.

The machine has a geared friction head and triple back-

gears so arranged that the triple gear can be meshed directly

with the faceplate, if desired. The spindle is made of a special

grade of steel, and it has a heavy 18-inch, four-jaw independent

chuck. The boxes have ample oiling facilities and are made of

the best quality babbitt metal, which is compressed before being

bored. The cone has four steps which. In connection with a

two-speed countershaft and the back-gears, gives a wide range

of speeds. The addition of a change gear box permits changes

for turning or threading to be quickly obtained. There are

thirty-two changes possible, enabling threads from 2 to 32 per

inch to be cut. The position of the feed control levers are

plainly shown by an index plate that is simply arranged.

Special or fractional threads can also be cut by changing the

end gears.

The method of transmitting the feeding movement from the

spindle to the gear box is shown in the detailed view. Fig. 2.

Shaft A, which is driven from the spindle through spur gears

as shown, drives shaft B which transmits the movement to

shaft O and the gear box. This box contains a cone of eight

gears giving a similar number of feed changes by shifting

a tumbler gear, and this number is doubled by engaging key

E with one of the two gear combinations shown. By revers-

ing the gears between B and G, a total of thirty-two feed

measures 6 by 8V2 inches and is provided with a 2%-inch hole

having a keyseat and key to prevent boring-bars from rotating.

There are also four small holes for attaching forming tools.

A locking device is provided for holding the various faces in

alignment with the spindle, and the turret has an open center

so that a mandrel can be passed through it. The saddle on

which the turret is mounted has a bearing of 30 inches on the

I
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Fig, 1. Davis 26-mch Turret Boring, Forming and Turning Lathe

variations is secured. It should be explained that three of the

eight cone gears were omitted on the drawing to show more

clearly the reversing mechanism. If it is desired to re-

verse the feed either when turning or thread cutting, this

may be done by operating the foot treadle shown at the front

of the machine. This treadle controls the location of a clutch

that is interposed between the bevel gears C and D. When
this clutch is shifted to the right, into engagement with gear

C, the drive to shaft B is direct, but when the clutch is thrown

to the left into engagement with gear D. motion is transmitted

from C to D through idler gear F, thus giving a reverse move-

ment.

The turret has automatic stops for each of its six positions,

that are located on the bed and are adjustable at any point

desired within the length of the bed. Each of the turret faces

Fig, 2. Detail showing the Feeding and Reversing Mechanism

bed, and a travel of 40 inches. In addition to the sixteen

instantaneous and reversible feed changes, the turret has a

hand feed operated by the pilot wheel shown. The carriage

also has hand and power feeds with automatic stops for the

longitudinal feeding movement. A four-sided turret type of

toolpost is mounted on the cross-slide and is supplied with a

power cross-feed. This toolpost

can, of course, be revolved so

that four different tools can be

used without changing. The
carriage and also the turret

saddle are driven by the lead-

screw, so that either of them
may be used for thread cutting.

Some of the general dimen-

sions of this machine are as

lullows: Diameter of hole

through the spindle, 3%
inches; size of front spindle

bearing, 4% by 7 inches; size

of back bearing, 4U by 5V4

inches; swing over the car-

riage, 18 inches; swing over

the ways, 26 inches; maximum
opening between face of chuck

and turret, 50 Vi inches; width

of the driving belt, 4 inches;

net weight, 7000 pounds. The countershaft for this machine
has two dust-proof friction pulleys which are self-oiling. The
hangers are also self-oiling. The machine can be furnished, if

desired, with an oil pan and pump for lubricant.

MOTOR CONTROLLING APPARATUS
The Electric Controller & Mfg. Co., of Cleveland, Ohio,

has developed a magnetic switch for controlling the accelera-

tion of electric motors, that is inexpensive and free from com-

plication. As this switch will automatically close its contacts

when the motor current falls below a predetermined value, it

is a combined magnetic switch and current-limiting relay.

The switch has an operating coil which is connected in series

with the motor to be started, this coil being composed of a
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few turns of heavy wire of fireproof insulation. If tlie mo-
tor current exceeds a predetermined value, tlie switch will

loclc out and will not close until the current has been reduced

by the speeding up of the motor. A train of these switches,

cutting out starting resistance step by step, provides a method
of motor acceleration which is absolutely automatic and pro-

tective, and it accomplishes this with apparatus so simple

that the expense will not prohibit Its application to any elec-

tric motor.

The front and side views of this magnetic switch (which is

known as the type A) are shown in Fig. 1. The operating coil

is enclosed and protected by a cylindrical iron shell mounted on

a slate panel. At the top are two copper laminated brushes

which, when the switch operates, are short circuited, thereby

cutting out a section of resistance. At the bottom of the coil

shell a movable plug is provided for adjusting the amount to

which the current must fall before the switch operates; screw-

ing in this plug will increase the lock-out value, and, of course,

screwing it out will reduce the value of the lock-out current.

Pig. 1. Magnetic Switch "which Is used in the Automatic Motor Starters
developed by the Electric Controller & Mfg. Co.

•Fig. 2 shows the operating characteristics of this switch.

In this Illustration, the vertical distances represent current

flowing through the operating coil, and the horizontal dis-

tances, positions of the adjusting plug. The shaded area in-

dicates the operating limits of the switch. For example, if

the plug is at position a, the switch will lock out at any cur-

rent above 200 amperes but will definitely close as soon as the

current falls to 200 amperes. Similarly, with the plug at

position 6, the switch will lock out at any current value above

300 amperes, but will operate when the current falls to 300

300

POSITION OF ADJUSTING PLUG
Machiner!/. X.Y.

Pig. 2. Diagram iUustratlng Operating Characteristics of the
Magnetic Sivitch

amperes. The bottom of the shaded area indicates the mini-

mum current at which the switch is operative although, after

the switch has once closed, it will remain closed until the

current has dropped to practically zero.

A complete line of motor starters embodying the use of this

switch, which are known as the E. C. & M. automatic motor

starters, has been developed. These have been standardized
for 110, 220 and 550 volts (direct current) and cover a wide
range of horsepowers. In order to make them as universally

applicable as possible, the starters have been laid out in six

different forms and, in addition, with various numbers of the

accelerating switches. The simplest form consists of a train

of type A switches, suitably mounted in connection with re-

Fig. 3. Simple Form of Automatic Motor Starter

sistance, a front view of such a starter being shown in Fig. 3.

This starter is intended to be used in connection with a knife

switch, exterior to it. If it is desired to incorporate the knife

switch in the starting panel, this is done as illustrated in

Fig. 4. Where push-button or automatic control is desired,

a shunt wound magnetically-operated switch is also incor-

porated; this is also preferable for large motors. The starter.

Fig. 4. Panel containing Magnetic Switches and Knife Switch

including the magnetic switch, can also be equipped with an
overload, giving complete circuit-breaker features and either

of these modifications can be furnished with or without knife

switches. A complete line of accessories has also been devel-

oped such, for instance, as would be required for automatic
pressure regulation, maintenance of water level in water
tanks, etc.

The number of accelerating points which any particular

starter will develop, is one more than the number of accelerat-

ing switches used. For small motors where the load to be
accelerated is light, one or two type A switches will be am-
ple; on the other hand, for large motors, and particularly

motors which have to accelerate heavy inertia loads, five or
six type A switches should be selected. This starter in its

simplest form provides no-voltage protection, for if the vol-

tage fails, all of the switches at once drop out. Inserting all of

the starting resistance in series with the motor; upon the
return of voltage, the motor is automatically accelerated in

the normal method. To start or stop the motor, it is merely
necessary to close or open the knife switch. The acceleration

is entirely automatic and will be accomplished in the short-

est, safe time. If the load is light, the switches will close

rapidly and bring the motor up to full speed in a short period
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of time, and if tlie load is heavy, the switches will close much
more slowly and the time required to bring the motor to full

speed will be considerably lengthened.

This type of switch also finds a large application in con-

troller work, and the company is prepared to furnish it in

connection with either reversing or non-reversing controllers

for motors of practically any horsepower and of the common
voltages.

pounds. The equipment includes a two-speed countershaft,

the necessary wrenches, a vise, and a flanged support for the

overhanging arm. In the design of this machine, the aim of

NO. 5 ROCKFORD MILLING MACHINE
The Rockford Milling Machine Co., Rockford, 111., is now

manufacturing the design of milling machine illustrated in

Fig. 1. This particular view shows the machine equipped

with a vertical milling attachment, while Fig. 2 shows the

application of a slotting attachment. Both of these attach-

ments are driven by a sleeve or quill, which is connected with

the main spindle through spur gearing. This quill is inserted

Fig. 1. Rockford Mining Machine with Vei-tlcal Milling Attachment

from the back, and it is clamped in place by the same screw

which tightens the overhanging arm. When the machine is

to be used for regular milling operations, the driving quill

may be quickly removed and replaced by the overhanging arm.

As the engravings show, these attachments have large bases

which are bolted to the column, and the elongated bolt holes

provide means for angular adjustment, the angle being indi-

cated by suitable graduations.

This machine has a four-step cone and double back-gears,

giving sixteen changes of spindle speed. There are fourteen

feed changes ranging from 0.005 inch to 0.210 inch per revo-

lution of the spindle. These changes are effected by handles

located on the left side of the column, as shown, one of which

gives seven variations through a tumbler gear mechanism,

which number is doubled by the interposition of back-gears.

The maximum longitudinal feed for the table is 24 inches;

the transverse travel is 7% inches; and the vertical move-

ment below the center, 19 inches.

The principal dimensions of this machine are as follows:

Working surface of table, 32 by 9 inches; over-all dimensions

of table, 38 by 9 inches; dimensions of the vise jaws, 1% by

6 inches; maximum opening of jaws, 3^4 inches; diameter

of overhanging arm, 31/2 inches; distance from center of spin-

dle to overhanging arm, 514 inches; width of driving belt,

2Vi> inches; length of front spindle bearing. 4 inches; diam-

eter of hole through spindle, % inch; taper of hole in spindle,

B. & S. No. 10; net weight of machine and attachments, 1760

Fig. 2. Slotting Attachment applied to MilHng Machine

the builders has been to produce a high-class tool, combining

strength with mechanical advantages.

BRIDGEPORT MOTOR-DRIVEN GRINDER
A design of electrically-driven grinder that is now being

built by the Bridgeport Safety Emery Wheel Co., Bridgeport,

Conn., is shown herewith. This machine can be arranged with

a grinding wheel on each end, or, if desired, one or both of

these wheels can be removed and replaced by extra heads that

screw on the spindle for holding cotton buffs, felt wheels,

wire brushes for cleaning and various other attachments that

might be made to screw on in the same manner as the cotton

buffs. This machine, as arranged, is for dry grinding, and it

is adapted to a variety of work such as drills, lathe and planer

tools, chisels and general grinding on small castings and

Bridgeport No. 1 2 Motor-driven Grinder

wrought-iron parts. If there is any probability oi drawing

the temper of tools when grinding, a water pot can be ar-

ranged on the side of the base as shown in the view to the

right. The motor is stopped by a snap switch attached to the

side of the column, and the starting rheostat is within the

column and is reached by opening the door, as shown to the

right. These machines are provided with direct-current mo-

tors for different voltages or motors of the alternating type as

may be desired. The distance between the grinding wheels

is 17 inches, the height from the floor to the center of the

spindle is 40 inches, and the weight, 350 pounds. The grinder

can be provided with an attachment for grinding twist drills

if desired.
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BATH IMPROVED DUPLEX INTERNAL
GRINDERS

A number of improved features have recently been incor-

porated in the internal grinding machines built by the Bath

Grinder Co., Fitchburg, Mass. A No. 2Vn size of duplex in-

ternal grinder is shown in Fig. 1. This machine has a single

spindle-head which carries two grinding spindles that are

driven by one belt. These spindles project on each side of

the head and operate simultaneously on the work held in the

Fig. 1. No. 2 1-2 Duplex Internal Grinder, built by the Bath Grinder Co.

headstocks shown. Both headstocks are mounted on cross-

slides that are adjusted transversely by the small pilot hand-

wheels shown. Dials on these cross screws indicate the size

of the holes on similar parts, by the coincidtnce of two zero

marks, which prevents mistakes. The method of tightening

a collet or other work-holding tixture, is illustrated in con-

nection with the right-hand headstock. One half the cover

Fig. 2. Headstocks on No. 2 1/2 Grinder, wnh Faceplate and
Universal Chuck

flange (which forms a part of the water shield) is swung up-

ward, as shown, and while the end collar is tightened, the

work-head is prevented from rotating by a spring-pin which

is temporarily engaged with a hole in its periphery.

Fig. 2 shows the No. 2% machine with a faceplate mounted

on one headstock and a universal chuck on the other, with

the grinding spindles entering from the back end, and in Fig.

3 the headstock is seen reversed, to enable grinding from the

front end of the hole instead of the back end.

Fig. 4 is a partial view of the No. 5 duplex grinder and il-

lustrates an improved design of headstock for internal work.

This headstock is of the swiveling type, which enables straight

or taper holes to be ground, and it is provided with water

shields or guards for wet grinding. The water pipe is con-

nected directly to the cover, as shown more clearly lu the

detail view. Fig. 6, connection being made by a flexible hose.

When the cover is swung open for truing the whtel or for

the insertion or removal of work, the water is shut off by the
movement, so that no time is wasted.

Fig. 3, Headstock Reversed for Grinding from Front End of Hole

A detailed description covering the general construction of

the No. 5 duplex grinder, appeared in the department of New
Machinery and Tools, October, 1909. A number of Improve-

ments have recently been embodied In this machine, among

Fig. 4. Detail Vie-w of No. 5 Duplex Grinder

which may be mentioned the long reciprocating slide which
has been widened and provided with large channels for the

cooling water. Another noteworthy improvement is the

design of reverse dog for the slide. The end of the dog which

Fig. 5. Special Headstock for Holding Pneumatic Hammers.
Long Busbings, etc.

comes in contact with the reversing lever, has three cam-like

fingers of unequal lengths, one being long, one medium, and
one short. When the dog is turned by the star handwheel so

that the long finger strikes the reversing lever (as shown in
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the illustration), the wheel is kept in the hole being ground,

whereas the finger of medium length allows it to pass half

way out of the hole, and the short one lets It entirely out.

The advantage of this arrangement is that the stroke of the

grinder can be set to keep the wheel at work continuously,

that is, in the hole all the time, but whenever it is desired to

lengthen the stroke slightly, this may be done by simply

turning the dog to bring the short finger into contact with the

reversing lever.

Fig. 5 is another detailed view showing the No. 5 machine

Fig. 6. Improved Headstock with Water Shields

equipped with a special headstock that is furnished for grind-

ing pneumatic hammers, long bushings, etc. With this type

of headstock, a coarse grinding wheel may be used for rough-

ing the hole and a fine one tor finishing, or two end bearings

may be ground simultaneously.

The grinding spindles used on these machines have a large

body of metal at the back end which absorbs the vibration of

the nigh-speed grinding spindle, and also the heat generated

Fig. 7. Internal and External Grinding on a Gear

at the small end of the spindle, thus permitting higher speeds.

The bearings are made from Tobin bronze, and the grinding

spindles are hardened, ground and lapped. There are no oil

holes in the body of the spindles, lubricant being admitted

from the back end, which makes a dust-proof construction and

allows the machine to be oiled without changing its position.

An interesting application of the duplex type of grinder to

the finishing of a gear that is part of the dividing mechanism

of a gear-hobbing machine, is illustrated in Fig. 7. As the

engraving shows, the work is ground internally, from the back

and from the front at the same time, and externally on the

periphery and side.

FERRACUTE ELECTRICALLY-DRIVEN
PRESS

The Ferracute Machine Co., of Bridgeton, N. J., has just

built a form of press that is particularly adapted for an elec-

tric motor drive. A prominent feature of this press is the

enlargement of the upper part of the frame so as to provide a

base or shelf on which to bolt the motor. This feature is ap-

parent in the accompanying illustration, which shows a DG4
press with a somewhat heavier flywheel than usual, occasioned

by the requirement that the press should run at a compara-

tively slow speed.

The flywheel may be bolted direct to the motor, or, as in this

case, a silent chain wheel may be interposed between the fly-

wheel and the frame of the press, the power being applied

through the medium of a chain belt. While the press may be

inclined, in ordinary cases the upright position is preferable.

This way of attaching a motor, economizes space and obviates

Ferracute Press designed for Motor Drive

possible injury to the motor or operator, thereby giving it a

distinct advantage over the usual method of placing the motor

on a projecting shelf or on the floor.

The press shown has a stroke of 8 inches with 3 inches ad-

justment; a 35-inch flywheel with a 6-inch face, weighing 750

pounds; a total height of 91 inches, and a total weight of

about 5100 pounds. The pressure exerted by the ram is about

50 tons.

The increasing use of electric power for driving machin-

ery, naturally necessitates changes in the design of the driven

machines to provide for the proper application of the power.

WESTINGHOUSE ALTERNATING-CURRENT
MOTOR

The alternating-current slip-ring induction motor is espe-

cially adapted to severe, varying speed, reversing service, be-

cause of its simplicity of structure and the absence of com-

plicated parts. The Westinghouse Electric & JIfg. Co., Pitts-

burg, Pa., has recently placed on the market a new induction

motor (known as the MW type) that is built especially for

operating cranes, elevators, hoists, turntables, etc. This motor

is illustrated in Fig. 1, and Fig. 2 shows the design of rotor.

The construction is exceptionally strong in order to with-

stand the heavy stresses of the service referred to; the start-

ing torque and overload capacity are high; and the motor is

capable of developing a maximum power for given dimensions.

In operation it is practically noiseless, which is essential for

elevator service. The construction of the frame, brackets,

bearings, and shaft is the same as that of the Westinghouse

type MS motor, which has been used successfully in heavy
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steel mill duty. The frame is a cylindrical casting with large

supporting feet and numerous openings for ventilation. The

stator coils are heavily insulated, form wound, and are laid

in open slots. The brackets are so designed that they give

rigid support to the bearings, and they are machine split in

all except the three smallest sizes.

The rotor is of comparatively small diameter so that it has

a low flywheel effect and is easy to brake. It is perfectly

balanced, and the windings are securely fastened in place.

Fig. 1, Westing-house Induction Motor for Elevator, Crane
and Similar Service

These features make the rotor especially adapted for frequent

starting, stopping, and reversing. The collector rings are

inside the front bearing housing. The shaft is made of axle

steel and is very heavy. The bearings are large babbitt-lined

iron shells.

Convenience of repair has been an important consideration

in the design of these motors. Removal of the upper half

of either bracket gives access to the bearings and the interior

of the motor without disturbing brushes or connections. The
shaft can be removed and replaced without disturbing the

f^<"i<^

Fig. 2. Rotor of the Westinghouse Induction Motor

rotor Windings. The bearings can be readily relined; and the

construction of the coils and the manner in which they are

laid in the slots, permit ready renewals. All parts are stand-

ard, and many of them, such as brackets, bearings, oil rings,

brushes, brush-holders, etc., are interchangeable for several

frame sizes.

This type of motor is made in a number of capacities rang-

ing from 5 to 300 horsepower and in several speeds.

GRAY VARIABLE-SPEED PLANER
COUNTERSHAFT

A simple design of variable-speed, ceiling countershaft for

application to planer drives, has been brought out by the

G. A. Gray Co., Cincinnati, Ohio.

This countershaft gives four differ-

ent cutting speeds with a constant

high return speed, and the speed

changes are easily made.

The drive consists primarily of

two inversely-placed cones (see accompanying engraving), one

of which is mounted on a constant-speed shatt which also car-

ries the return pulley, and the other on the variable-speed

shatt which carries the pulley for the cutting stroke. The

constant-speed shaft, which is the upper one in the illustration,

is driven from the lineshatt through a pair of tight-and-loose

pulleys, and the variable-speed shaft is driven from the con-

stant-speed shaft by an endless belt, as shown.

The speed changes are made by pulling cord A which raises

a swinging idler and slackens the belt; the latter is then

shifted by pulling either cord B or C. depending on whether the

speed is to be increased or diminished. The swinging idler,

by its own weight, keeps the endless belt under the required

driving tension and also increases the arc of contact between

the belt and cone pulleys. This belt has sufficient width to

easily transmit the full power required by the planer. The

momentum of the two cones supplements that of the heavy

flywheel pulley, and reduces the strain on the lineshaft at the

moment of reversal.

The tight-and-loose pulleys are of different diameters so

that there is practically no strain on the lineshaft belt when
it is running on the small or loose pulley. The pulley shafts

run in large ring-oiling, universally-adjustable bearings. The
small pulley located to the right of the upper cone (on the

constant-speed shaft), drives the power elevating mechanism.

The idler for keeping the belt under sufficient tension ii keyed

^Tlif^ iTB
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Planer Countershaft giving Four Cutting Speeds and a Constant
High Return Speed

to its shaft which runs in babbitted bearings, lubricated by

sight-feed oilers.

From the foregoing it will be seen that there is only one

belt leading from the lineshaft to the countershaft, and no

complication of shifting levers to puzzle the operator and get

in his way. There are no sleeves, gears, frictions or long-

hubbed pulleys running loose on their shafts and likely to

stick and cut; no positive clutches or sliding gears to be

bruised or broken, and no pulling of belts by hand in order

to get jaw clutches or sliding gears in the correct relative

position for shifting.

This countershaft is simple in construction, noiseless in

operation, and speeds can be changed quickly without shut-

ting off the power or even stopping the planer.

BADGE TELESCOPIC OILSTONE HOLDER
An oilstone holder is shown in the accompanying line en-

graving which is particularly adapted for the use of tool-

makers and diemakers for stoning fine tools, punches, dies,

etc. This holder, which is manufactured by F. J. Badge, 2S6

Taaffe Place, Brooklyn, N. Y., is an improved form having

. ^- . , \
i""":rrr..j fj —

-
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Telescopic Oilstone Holder

a bar or stone-holder which telescopes into the handle. This

bar can be extended, as indicated by the dotted lines, far

enough to hold an oilstone iY2 inches long, or it can be pressed

into the handle until only sufficient length is exposed to hold
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a 2-inch stone. This adjustment enables stones of various

lengths to be held close to the handle where they may be

used more effectively. The bar is of V-section, and round,

triangular, square, or rectangular stones can be held. An abut-

ment on the end of the bar prevents the stone from moving

endwise, and it is held by a clip or spring.

FEEDING MECHANISM FOR ROCKFORD
SHAPERS

The shapers built by the Rocktord Machine Tool Co., Rock-

ford, 111., have been equipped with a new power feeding

mechanism for the head. This mechanism is free from com-

plication and is, therefore, serviceable and not liable to get

Fig. 1. Rockford Shaper with Power Vertical Feed

out of order. It feeds the tool either up or down and oper-

ates with the head set at any angle.

Fig. 1 shows the application of this feed to a Rockford

shaper, and Fig. 2 illustrates its operation. A block B, hav-

ing angular ends, is clamped to the column and can be readily

adjusted to suit the position of the ram, or moved out of

the way when not in use. This block is so located that the

Fig. 2. Elevation and Plan of Vertical Feed Mechanism for
Roclcford Shaper

pawl-arm A carrying a roller, is lifted by the angular end of

block B during the latter part of the ram's return stroke.

This movement of the pawl-arm is transmitted to cross-shaft

C which connects with the vertical feed shaft through bevel

gears and an intermediate shaft D.

The direction of the feed is reversed by means of lever E
which controls the position of the sliding bevel gears shown

in the plan view. This lever also has a neutral position for

disengaging the feed. The lever F on the side of the ram is

for regulating the amount of feed. The position of this lever

is changed by engaging a spring-pin in its end with the holes

shown, and, as it is shifted downward, there is a correspond-

ing change in the position of pawl-arm A in a reverse direc-

tion, which results in diminishing its rotary movement and
consequently the feed. This simple arrangement gives six

changes of feed varying from 0.008 to 0.048 inch.

Ordinarily the sliding block B should be located far enough
back to prevent the pawl roller from passing beyond it at the

end of the stroke. If necessary, however, the feeds can be

doubled by using both ends of the block for feeding, the block

being placed far enough forward to bring both ends into en-

gagement with the pawl.

POLISHING MACHINE
The polishing machine illustrated herewith is manufactured

by the Central Autogenous Welding Co., 73 Union St., Wor-
cester, Mass. The spindle of this machine is mounted in

annular ball bearings of the radial type, that have ample space

for lubrication and a design of housing that prevents entrance

of any abrasive from the wheels. The capacity of tnese bear-

ings for taking thrust is 25 per cent of their radial load capac-

ity, so that whether the edge or side of the wheel is being

used, it always runs true and in the same plane.

Polishing Machine built by the Central Autogenous
Welding Co.

The bearings are packed with grease to protect them, and

compression grease cups are provided to keep them full con-

stantly. A slight over-flow of this grease out of the housing,

effectively prevents any abrasive from getting into the bear-

ing, as it is carried away by the grease. The construction

of one of these spindle bearings is shown by the detailed

view to the right.

This machine can be driven either from an overhead coun-

tershaft or from one located below the floor, there being an

opening for passing the belt down through the pedestal. The

aesign illustrated is known as the No. 4 "heavy duty" polisher,

and some of the principal dimensions are as follows: Length

of spindle, 39% inches; diameter of spindle in bearings, 1%
inch; diameter between the flanges, 1% inch; size of spindle

pulley, 5^2 inches wide by 5 inches in diameter; height from

floor to center of spindle, 37 inches; and complete weight,

about 550 pounds.

CINCINNATI 32-INCH BACK-GEARED
CRANK SHAPER

The heavy-duty back-geared crank shaper shown in the ac-

companying view, is a machine especially fltted for railroad



April, 1911 JIACHINERY on

work. As much of the shaper work in a locomotive repair

shop is heavy, a revolving jib crane, having a capacity of

1500 pounds, has been attached to the machine as shown. On
account of the height of this crane (9 feet) the illustration

does not give a correct impression as to the size of the

shaper, which weighs 9370 pounds.

The head of this shaper is designed to operate on the pull-

cut principle, and it has a concaving or circular planing at-

tachment with a power feed. There is also an extended cir-

cular feeding head, (shown in the illustration just in front of

the machine) that has both hand and power feeds. The knee

is of special design having a tilting top which has a working

surface of 30 by 24 inches. The vise shown has two clamping

from the solid; and all Hat sliding surfaces, as well as the
surfaces between the apron and table, are hand scraped to

surface plates. The pinions used are of cast steel and the

miter gears are cut from the solid stock, 'this machine is the

product of the Cincinnati Shaper Co., Elain St., and Garrard
Ave., Cincinnati, Ohio.

Cincinnati 32-inch Railroad and Manufacturing Sliaper

screws and will hold either straight or tapering pieces. The

vise jaw plates are of annealed tool steel, and the swiveling

base is graduated for angular adjustment.

An opening through the colun.u just beneath the ram, pro-

vides room for keyseating long shafts or similar work. The

ram has a long and wide bearing in the column, and the rail

is deep, ribbed horizontally, and strongly gibbed to the col-

umn. The length of the stroke is adjusted from the working

side of the machine, and its position is changed by means of

REMINGTON BENCH LATHE AND
ATTACHMENTS

The precision bench lathe and attachments shown in Figs.

1 to 3, are the product of the Remington Tool & Machine Co.,

Boston, Mass. The improvements in the lathe and its equip-

ment include a combination screw-feed and
lever-feed tailstock; a belt tension device; in-

dependent stops on the turret slide; a grad-

uated swiveling toolpost on the forming slide;

and a lever- and screw-teed for the milling at-

tachment.

The combination tailstock is shown applied;

to the lathe in Pig. 1. The horizontal move-

ment of the tailstock spindle is 3 inches, and

the eccentric end of the binding bolt is adjust-

able for wear. Fig. 1 also illustrates the

means for varying the belt tension. The legs

of the bed rest on shoes, which are provided

with adjusting screws, so that a lateral move-

ment of 2 inches is obtained. With this ad-

justment, a continuous lapped-jolnt belt may
be used, as the tension between the counter-

shaft and machine can be varied as required.

The stretching of new belts often results in

wasting considerable time, which can be elim-

inated by having a convenient means of ad-

justment. The turret attachment, which is

shown in Fig. 2, has six holes and there is

an independent stop for each of the six tools.

The forming slide has a swiveling toolpost

graduated in degrees, so that straight form-

ing cutters may be used for turning to any

angle. The milling attachment shown in Fig.

3, has a lever for hand milling operations and

a ball crank handle for screw feed.

The headstock has a three-step cone de-

signed for a IVi-inch driving belt. The large end flange has

sixty accurately-spaced holes which are engaged by a tension-

pin for indexing. The spindle is of the two-angle type. It

takes %-inch stock through the self-centering spring collet

chucks, and 34-inch material when a universal chuck is used.

The end adjustment of the spindle is made by advancing a

fiber collar that comes in contact with a shoulder on the front

of the spindle. This feature enables holes % inch in diameter

to be drilled continuously, without any sticking or hugging of

Fig. 1. Remington Precision Bench Lathe, with Lever- and
Screw-feed Tailstock

a handwheel seen just back of the ram. These changes can

be made while the machine is in motion or at rest. The cross

traverse screw has a graduated collar reading to 0.001 of an

inch, and a variable automatic feed which may be adjusted

from nothing to the full feed while the machine is running.

The shafts used in this shaper are of high-carbon steel and

all are accurately ground. All gears and T-slots are cut

Fig. 2. Bench Lathe arranged with Turret and Forming and
Cutting-off Slide

the spindle in the bearings. The bearings are made of tool

steel and are hardened, ground and lapped.

The tip-over T- or hand-rest is so arranged that the upright

porti~on can be temporarily removed for gaining easier ac-

cess to the work, without losing the original setting of the-

rest. The sleeve of this rest is reversed, thus bringing the

binder handle at the base where it does not interfere with the-
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tools or band. The eccentric locking ring used for holding the

T-rest in position, does not interfere with the worliing tools.

The machine is driven by a twenty-horsepower General

Electric, 220-volt motor, having a speed range of from 500 to

1500 revolutions per minute. The drive is through a double

6-inch belt, and the motor is elevated, as shown, in order

to give a greater bearing of the belt on the pulleys.

The spindle of the machine revolves in bronze-bushed,

capped bearings and it is supported at each end. The spindle

and the driving spur gear mounted on it (between the two

bearings) are both of nickel steel. The teeth of the pinion

that engages with the spindle gear, are cut from the solid

shaft on which the solid bronze worm-wheel is fitted. This

REiiMrafii^?^

Pig. 3. The Lever- and Screw-feed Milling Attachment

This lathe has a swing of 8"; inches over

the ways, and a 36-inch bed, giving a maxi-

mum distance between the centers of 18 inches.

NEWTON COLD-SAW CUTTING-
OFF MACHINE

A 32-inch cold saw cutting-off machine that

is a modification of the standard design built

by the Newton Machine Tool Works, Inc., 24th

and Vine Sts., Philadelphia, Pa., is shown in

Figs. 1 and 2. This machine is designed for

sawing the webs of crankshafts, and it em-
bodies a number of features that have been
incorporated to increase production partly by
reducing the idle time of the machine.

The saw blades are extra heavy and the drive sufficiently

powerful to operate two saws simultaneously to their maxi-

mum efficiency. The machine is fitted with a geared feed-

box giving nine changes with nine gears, and a power quick

return. There is also provided a positive safety and adjust-

able automatic release for the fast traverse and feeds. The
gear box is one of the company's standard designs, and the

different combinations of gearing are brought into mesh by

three sleeves, one of which is stationary, while the two outer

ones slide on their shafts. The feed-screw has a bearing at

Fig. 2. Another View of the Newton Cuttlng-off Machine

worm-wheel has proportionately large bearings on the shaft,

and teeth of steep lead. The driving worm Is of hardened

steel and has roller thrust-bearings. The worm gearing is

encased to give continuous lubrication.

The spindle is extended to permit operating the blades at

a maximum distance between

their centers of six inches.

The spacing washers fur-

nished will give any size

from the maximum to the

minimum, in variations of

% inch. The work table,

which is of the box-type con-

Pig. 1. Newton 32-inch Cranltshaft Cold Saw Cutting.ofl" Machine Electrically-driven Radial Drtll. manufactured
by the Lamb Electric Co.

both ends so that it is always maintained in tension, and it

may be operated by handwheels located at both the front and

rear of the machine for this purpose. The lever for engaging

the fast traverse is operated from the front.

struction, has an oil pan cast integral with it for carrying

off the lubricant. The work is held in V-blocks which are

shown mounted on the table in Fig. 1, and are included in

the equipment.
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LAMB PORTABLE ELECTRICALLY-DRIVEN
RADIAL DRILL

The portable electrically-driven radial drilling machine il-

lustrated herewith has a maximum capacity for holes up to 1

inch in diameter and the drill spindle can be adjusted to any

position. The current for the motor may be obtained from a

lamp socket, if a power circuit is not available, and the motors

are wound for either direct or alternating currents. The ma-

chine can be arranged for either a single speed of 135 revolu-

tions per minute, or for two speeds of 135 and 230 revolutions

per minute, respectively. The speed changes may be quickly

obtained by simply shifting a knob. The spindle is fitted with

a Xo. 3 Morse taper and it has a movement of 5 inches. The
arm holding the spindle can be adjusted to any angle, as the

motor is integral with the spindle sleeve. The column is

made of steel tubing and the standard length is 3 feet; it can,

however, be made longer at a slight additional cost if de-

sired. This drill weighs 130 pounds and it is strongly con-

structed. The Lamb Electric Co., 20 Huron St., Grand Rapids,

Mich., is the manufacturer.

the worm, is very convenient for facing operations. This

wheel is attached to the worm shaft, and when used for feed-

ing, the spur pinion for operating the feed is disengaged by

a push lever located just above the worm shaft.

ROCKFORD 14-INCH SENSITIVE DRILL
The Rockford Drilling Machine Co., Rockford, III., is now

manufacturing the design of upright drilling machine shown

in the engraving. The feeding mechanism of this drill is so

arranged that it

can be handled

conveniently and

quickly, which is

a particularly de-

sirable feature on

a machine of the

sensitive type.

The feed is

driven by a belt

operating on the

cone pulleys
shown. These

cones give three

feed changes, and

the lower one is

placed as low as

possible to give a

long feed belt,

thereby increas-

ing the frictional

pull. The feeding

movement is

transmitted from

the lower cone to

the worm gearing

through a steel

pinion and gear,

which are cov-

ered by suitable

guards as shown.

The feed frame is

in one piece and

swings on a long

hinge pin which

is held by a lug cast solid with the main frame of the machine.

The same lever is used for starting and stopping the feed,

which is controlled by pressing the lever in an upward or

downward direction.

The machine has an automatic stop which is located on the

opposite side and, therefore, does not show In the Illustration.

This stop is so arranged that the full travel of the spindle

sleeve is available. A lever on the right-hand side of the

machine, that is held by a suitable spring, is used in place of

the former hand lever feed. This lever is adjustable as to

length and can, therefore, be placed in the most advantageous

position for feeding.

The small handwheel shown at the end of the shaft carrying

Pourteen-inch DriU built by Rockford Drilling
Machine Co.

UNIVERSAL CHIP GUARD
Every machinist who has had experience on machine work

realizes the need of protection for the eyes against the hot

chips which fly with considerable force from the cutting point

of the tool and are a source of constant danger. The Univer-

sal Stamping Co., 47 Poultney St., Buffalo, N. Y., has placed

Fig. I. Cbip Guard for Protecting the Eyes, manufactured by the
Universal Stamping Co.

on the market a chip guard that is designed to afford this pro-

tection without interfering with the operation of the machine.

A view of this guard Is shown in Fig. 1, and Fig. 2 illustrates

the method of applying it to a lathe. The guard proper is

made of glass, so that the tool point and work are always

visible. This glass is mounted in a steel frame that is at-

tached to a rod held by a clamp on the toolpost. The guard

can be set at any angle and the rod may also be moved in any

direction, thus giving a universal adjustment. As the rod is

Fig. 2. Chip Guard applied to a Lathe

attached to the toolpost clamp by a swiveling connection, the

guard can be quickly moved out of the way, when necessary,

by swinging it upward or sideways. The clamp is so made

that it can be adjusted tor toolposts of different diameters.

This guard is not intended for machines taking long and

heavy cuts, but for that class of work which requires frequent

calipering and constant attention. It is manufactured in two

different sizes, known as Nos. 1 and 2. The smaller size

is for toolposts up to 1% inch in diameter, and the larger for

toolposts up to 2% inches in diameter. The price of this

guard postpaid is 75 cents.

NEW MACHINERY AND TOOLS NOTES
Toolpost: O. K. Tool-Holder Co., Shelton, Conn. Toolpost

adapted for heavy work and constructed so that the tool can

be adjusted to any desired height. The construction is very

compact and the parts are made of packhardened forged steel.

Lubricators: J. L. Osgood Lubricator Co., Buffalo, N. Y.

Forced-feed valveless lubricators, especially adapted to ma-
chine tools, gasoline or steam engines, etc. The oil tank has

two compartments, one for lubricating and the other for cut-

ting oil, in the case of a machine tool. It contains the circu-

lating pump which is driven by a chain belt.
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Keyseater: Lapointe Machine Tool Co., Hudson, Mass.
Motor-driven vertical keyseater having a two horsepower
motor, and provision for automatically clearing the cutter on
the return stroke, thus avoiding any drag on the work. The
keyway depth is regulated by an index plate and locked finger

which is positive in its action, and the feed is automatic.

Pipe Cutting Tool: Taylor-Wilson Mfg. Co., McKees Rocks,
Pa. Tool for cutting pipe in the lathe, having a cutting blade
and a steel disk located above it which nicks the pipe and also
prevents the tool from entering too rapidly. The disk is ad-
justable for different diameters. This tool is designed to cut
pipe or tubing ranging from % to 12 inches in diameter.

Fifteen-inch Lathe: Carroll-Jamieson Machine Tool Co.,

Batavia, Ohio. Double back-geared lathe with quick-change
mechanism giving thirty changes for turning or screw cut-

ting. All feeds are friction controlled, and the changes are
effected by the manipulation of a knob and one handle. The
double back-gears are in the ratio of 8 to 1 and 3 to 1. All
gears are guarded.

Erecting Stand: Standard Motor Car Co., Scranton, Pa.
Adjustable stand designed to facilitate the erection of machin-
ery. This stand is adjustable for varying widths, and it is

particularly adapted for work on automobile engines. The
table for holding the part being erected, is tilting and revers-
ible to bring the work in the most advantageous position, and
when set it may be locked.

Punching and Riveting Press: Ferracute Machine Co.,
Bridgeton, N. J. Line of presses for punching holes and forc-
ing rivets. The press is controlled by a foot treadle and clutch.
The stroke is ordinarily 11/2 inch, but it may be shortened or
increased to a maximum of 2% inches. The smallest machine
of this line weighs 2300 pounds and is capable of exerting a
pressure of approximately 15 tons.

Thread Gage: Wood & Spencer Co., Cleveland, Ohio.
Snap thread gage designed for the rapid and accurate inspec-
tion of automobile parts. When using the gage it is unneces-
sary to screw the work into it, thus eliminating wear. Two
different styles of gages are made, one having an adjustable
blade and the other being non-adjustable. Both types are made
in various sizes ranging from % inch to 12 inciaes.

Speed Box: American Tool Works Co., Cincinnati, Ohio.
Geared speed box for application to 4-, 5-, 6- and 7-foot plain
and universal triple-geared radial drills. This box is of the
cone and tumbler construction and provides eight changes of
speed. These changes may be effected without shock, as the
gears are kept rotating while changes are being made, by an
auxiliary drive which is automatically engaged and disen-
gaged by the movement of the tumbler lever.

Portable Grinder: Safety Emery Wheel Co., Springfield,
Ohio. Electrically-driven portable swinging-frame grinder
for grinding the fins from castings and doing similar work.
The frame containing the motor and abrasive wheel is mount-
ed on a pair of 42-inch steel wheels, and it is well balanced
so that the grinder can easily be operated by one man. The
grinding wheel is 24 inches in diameter and 2 inches thick;
by omitting the safety collars the thickness may be increased
to 3 inches.

Twenty-Four Inch Planer: Putnam Machine Co., Fitchburg,
Mass. Motor-driven 24- by 24-inch planer built in various
lengths to plane work ranging from 5 to 10 feet in length.
The motor is mounted above the housings and is rigidly sup-
ported. All the bearing surfaces of the planer are scraped,
and all shafts, etc., used in the construction are of steel. The
head has a traverse of 10 inches, and its feed-screw is pro-
vided with a micrometer dial. This machine is also equipped
for belt drive when desired.

Heavy Press: Ferracute Machine Co., Bridgeton, N. J.

Large press designed to give a pressure of 200 tons. The
height from the bed to the ram at the top of the stroke and
adjustment, is 22 V2 inches. The ram has a stroke of 8 inches
and a downward adjustment of 6 inches made by a ratchet
that imparts a simultaneous movement to the two pitman
screws. A side punch having a stroke of 2 inches enables
punching and shearing operations to be performed while the
main press is in use. The total weight of this press is about
40,000 pounds.

Upright Drilling Machine: Superior Machine Tool Co.,
Kokomo, Ind. In the department of New Machinery and Tools
for November, 1910, we illustrated a Superior upright drilling
machine equipped with a compound table, having both cross
and longitudinal feeds. This machine is now being built
with a positive geared feed, similar in construction to that
Illustrated in the February, 1911, number. The feed box is

mounted on the head and the feed changes are made by con-
veniently-located handles. This machine can be used for
either drilling or milling operations, and it is capable of
handling a wide range of work.

Die-stock: The Hart Manufacturing Co., 10 Wood St.,

Cleveland, Ohio. Pipe threading die-stock fitted with adjust-
able dies and guides or centering jaws which are adjusted
simultaneously to all sizes of pipe. The dies are of the chaser
form which is easily sharpened, and one set of the double-

ended style is used for diameters varying from 14 to '4 inch.
The method of setting the dies to size enables them to be
located with accuracy, and they are positively locked in posi-
tion. They may be quickly released, which avoids turning
them back over the threads. A device for cutting off pipe will
be included in the equipment, if desired.

Power Hacksaw: North Wales Machine Co.. Inc., North
Wales, Pa. Power hacksaw equipped with tight and loose
pulleys and a direct-geared drive, the gears being machine cut
and guarded. The work-holding vise may be swiveled, so that
stock as large as 3% inches in diameter may be cut at any
angle not exceeding 45 degrees. The maximum capacity for
straight cuts is 5Vi. inches. A 10-inch blade is ordinarily used,
but the telescopic connecting-rod enables the use of a 12-inch
blade when cutting bevels. The machine has a gravity feed,
and an automatic stop which shuts off the power when a cut
is completed.

Riveting Machine: F. B. Shuster Co., New Haven, Conn.
Special riveter for riveting wire or round rod spokes to the
rims of wheels, such as are used for agricultural machinery,
etc. The wheel to be riveted is mounted on a mandrel which
is adjustable on the column of the machine, for different diam-
eters, and the spoke and wheel rim is supported by an anvil
having jaws which fit and grip the spoke. As the distance
between the anvil and hub mandrel remains constant for a
wheel of given size, the radius of the wheel as it is turned
from one spoke to another is kept practically the same. This
machine will rivet spokes ranging in size from 3/16 to ^j inch.

Double-Spindle Boring Machine: Newton Machine Tool
Works, Inc., 24th and Vine Sts., Philadelphia, Pa. Double-
spindle machine designed for plain boring operations requir-
ing a simple but rigid tool. The spindles are driven by a
three-step cone-pulley having a pinion meshing with a large
driving gear, on the hub of which is mounted a pinion that
engages gears on the spindles. There are three changes of
in-and-out geared feed with an automatic release and a hand
adjustment. The working surface of the table is 18 by 20
inches, and cylinders having a bore 14 inches deep can be
machined. Additional spindle heads can be placed on the
machine for different center distances when required.

Rotary Planer: Newton Machine Tool Works, Inc., 24th

and Vine Sts., Philadelphia, Pa. Rotary planing machines spe-

cially adapted for finishing the ends of cast-iron and struc-

tural steel columns. The machine has two heads, each of

which is driven by a 7i/i-horsepower motor, the power being
transmitted through spiral gears to a driving worm-wheel.
One of the heads is stationary on the bed, and the other can
be adjusted to distances varying from 6 feet ZVt inches, to 30

feet. This adjustment is by power, a 5-horsepower motor
being used for the purpose. The cutter heads of this ma-
chine measure 26 inches over the tools, and the maximum dis-

tance between their cutting faces is 30 feet.

Hydraulic Pneumatic Pump: Nash Engineering Co., 248

Gates Ave., Brooklyn, N. Y. Hydraulic pneumatic pump
adapted to exhausting or compressing air. The construction
is very simple and the principle of operation ingenious. The
pump consists principally of a rotor, having solid blades, which
revolves within a casing of elliptical form. All the displacing

and joint-forming functions are effected by water which re-

volves with the rotor. As this water follows the walls of the
casing, it recedes and then advances toward the rotor, thus
acting as a kind of water piston which does the work of com-
pressing or exhausting air through suitable ports. The ma-
chine is both compact and durable, and the speeds are such
that it may be connected directly with an electric motor.

Cylinder Grinding Machine: Brown & Sharpe Mfg. Co.,

Providence, R. I. Cylinder grinding machine with grinding
spindle wh^ch travels in a circular path so that the work can
remain stationary. This feature is particularly desirable on
multiple cylinder work, or for parts which do not have the
weight distributed evenly about a central axle. The work
table extends beneath the spindle head and has an exception-
ally long support. The drive to the spindle is by belt from
a floor stand having a swinging idler which takes care of

the spindle's rotary movement. This machine has a capacity
for cylinders up to 7 inches in diameter and 14 inches long.

The dust incident to the grinding operation, is exhausted by
a fan, hose, and receiver which forms part of the equipment.

Sprue Cutter: J. C. Busch, 136 Ferry St., Milwaukee, Wis.
Power-driven sprue cutter built principally for cutting gates,

runners and risers on steel castings and also for trimming
fins. The construction is high-grade throughout, the frame
and flywheels being of cast iron, and the gears, connecting-
rods, crosshead, and table of cast steel. The shafts are of

forged high-carbon steel and run in bronze bushings fitted

into seats bored in the castings. The gears are cut, and the
knives are made of 3-inch square steel. The machine is driven
by a 10-horsepower motor or its equivalent, and it has a capac-

ity for shearing 114-inch square stock, or a piece of equal
area. This shear has successfully cut a bar measuring 1%
inch by 3I0 inches, and having a carbon content of 0.3 per
cent.
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Hand Punch: Whitney Metal Tool Co., 222 East State St.,

Rockford. 111. Rotary hand punch whioh is operated by turn-

ing a spindle having a ball bearing in a bushing mounted
vertically in the frame. As the ball races are in the form of

a screw, the spindle has a longitudinal as well as a rotary

movement, and the elimination of friction enables a maximum
of pressure to be transmitted to the punch. The latter is so

attached to the end of tlie spindle that it is prevented from
rotating and simply has a vertical movement. The punch
frame is pivoted and it can be inclined to various angles. This
style of punch is now manufactured in three different sizes,

the smallest of which will punch a "i-inch hole in boiler plate

of the same thickness, while the largest punch has a capacity
for %-inch holes through •"s-inch boiler plate. The weight
of the largest size is 20 pounds.

Motor-Driven Grinder: The Springfield Mfg. Co., Bridge-

port, Conn. Electrically-driven dry grinder having a motor
that is entirely enclosed and a heavy base to absorb vibration

as much as possible. This grinder is made in three sizes

having 12 by 2 inch, IS by 2 inch and 24 by 3 inch wheels.
Wheels having wider face widths may, however, be used. The
machines are made with or without safety hoods. Each
grinder is equipped with large and long spindle bearings which
run in self-oiled boxes. The principal dimensions of the small-

est and largest sizes are, respectively, as follows: Height
to center of spindle, 36 inches in each case; length of spindle
bearings, 10 inches and 12 inches; diameter of spindle in

bearings, 1% inch and 2^4 inches; distances between grind-
ing wheels, 35'^ inches and iZln inches; horsepower of motors,
2 and 5; weights of machines, including hoods, wheels, and
motor, 1050 and 2060 pounds.

Duplex Miller: Newton Machine Tool Works, Inc., 24th
and Vine Sts.. Philadelphia, Pa. Xo. lio duplex milling
machine designed for general work and adapted for both facing
and slabbing operations. The two horizontal spindles with
which the machine is equipped are mounted on each side of

the platen and are adjusted vertically. These spindles are
driven through worm gearing having casehardened driving

worms and bronze-rimmed wheels. The spindles are threaded
externally for face cutters and have internal tapers for the
insertion of cutter arbors. The arbors are driven by broad-

faced keys and held by retaining bolts. The minimum and
maximum distances between the spindles are 3 and 28 inches,

respectively. The maximum distance from the spindle center

to the top of the work table is 12 inches, and the minimum
distance, 1 inch. The machine has a capacity for face milling

cutters up to 12 inches in diameter. The width of the work
table is 15 inches, and the length, 13 feet.

Presses: Fred J. Swaine Mfg. Co., 7th & O'Fallon Sts.,

St. Louis, Mo. Recent improvements in inclinable open-back

presses, including the use of vanadium steel in the clutch

parts and shaft; lugs for tie-rods which may be easily inserted

or removed; increase of die space from slide to bolster-plate,

and larger beds. An additional locking point for the clutch

insures the use of the press, should one of the clutch bolts or

connections break or get out of order, as the defective parts

can be quickly removed and the press operated with the re-

maining bolt. Inclining the press does not raise the front

of the bed to an awkward height for the operator, as the

swiveling point is near the front of the bed, thus keeping

this part at practically the same height regardless of its posi-

tion. All the bearings are carefully scraped, and there is an
improved bearing of large size for the slide end of the pit-

man. When inserting dies, the crank may be turned off cen-

ter without stopping the flywheel, and it is impossible for

the clutch to engage. After the dies are set, the crank is

turned back by hand to the starting point. These presses

are made in eleven different sizes of either the geared or plain

type, and have weights ranging from 350 to 9500 pounds.

MONOPLANE CARRIES TWELVE PERSONS
Louis Breguet made a record performance March 23, at

Douai, France, when he carried eleven passengers in his mono-

plane a distance of two miles. The flight was made at a

height varying from fifty to seventy-five feet. The total weight

of the twelve persons was 1315 pounds, and the combined

weight of the machine and its occupants was 2602 pounds.

The best previous performance of the kind was made by M.

Le Martin, who on February 2 took up seven passengers

on a five-minute trip.

* * *

Since the announcement of the erection of the Woolworth

Building in New York was published in the December num-

ber the plan has been changed by the acquisition of the corner

on Broadway, and a much larger and higher structure will be

erected. The building will occupy the entire frontage on

Broadway between Barclay St. and Park Place. It will be

13S feet higher than the Metropolitan tower and, of course,

the highest commercial structure in the world.

LARGE BRONZE DRUM CASTING
The accompanying illustration shows an interesting and

rather exceptionally large bronze drum casting. The drum Is

12 feet long, 5 feet in diameter, and is used as the drying

surface in a large vacuum rotary drum dryer. The drums
are generally made of dense air furnace iron, but in this case,

it was necessary to use a high-quality bronze drum, owing to

the fact that the vegetable extract to be dried on the drum
would become discolored if it came in contact with the iron.

The mold for this casting was swept up in dry sand, the

core being swept up in loam. When the casting was poured,

the mold was in a vertical position, thus accounting for the

very clean surface free from any blow-holes. It required

16,000 pounds of metal to pour the casting, and on account

Large Bronze Drum Casting, 12 feet Long. 5 feet Diameter,
Weight 16.000 Pounds

of this large quantity, it was necessary to melt the metal

in a 4S-inch cupola.

The practice of melting bronze in a cupola is unusual, but

the Buffalo Foundry & Machine Co. of Buffalo, N. Y., who
made the casting, has been very successful in following this

practice where large quantities of metal are required.

The National iletal Trades Association holds its thirteenth

annual convention at the Hotel Astor, April 12 and 13. "A

wider scope—multiplied influence—a progressive and con-

structive policy, supported by a responsive membership, all

have assisted in coping with the many cooperative problems

which will be dealt with at this convention." An important

feature of the program will be welfare work, including sani-

tation, safety devices, first aid to the injured, employes' clubs

and employes' dining-rooms. The program will include papers

on other topics of interest to the members. Robert Wuest,

commissioner, New England Bldg.. Cleveland, Ohio.

* * *

The assembling of a $1250 automobile built in one well-

known Western factory costs $16.50.
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MACHINERY'S CHART OF TRADE FLUCTUATIONS
Showing- the variations of business in the Machine Tool industry for twenty-four months, based on information furnished

by seven large manufacturers. This list will be extended to cover other lines. The curves are plotted
in percentages, taking the average monthly sales of 1910 as the base.
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iPERSONALS
James R. Mansfield, superintendent of the Bay State Brass

Co.'s foundry, Haydenville, Mass., has resigned.

Irving S. DeRochement of New Haven, Conn., has taken the
position of superintendent of the Bay State Brass Co.'s foun-
dry, Haydenville, Mass.

J. A. B. Patterson, secretary of the Standard Gauge Steel

Co., Beaver Palls, Pa., returned about the middle of March
from a month's sojourn in Florida.

George W. Armstrong has been made superintendent of the
newly organized Lester & Wasley Co., Inc., Norwich, Conn.,
manufacturers of "Leader" envelope machines.

Charles Napier, of the Quality Saw & Tool Works, Spring-
field, Mass., sailed in March for a four weeks' business trip

to England and Scotland in the interests of the company.

Carl Falk, late sales manager for the Herman Pneumatic
Machine Co., has become the Buffalo representative of the
Mumford Molding Machine Co., 30 Church St., New York.

L. F. Hussey has resignfd the position of advertising mana-
ger for the Wells Brothers Co., Greenfield, Mass.. to fill the po-

sition of advertising manager for the Standard Tool Co., Cleve-
land. Ohio.

J. W. Bourn, who for several years was foreman, and later

instructor of apprentices, for the Geo. V. Cresson Co., Philadel-
phia, Pa., has resigned and taken a position with the Curtis
Publishing Co., Philadelphia, Pa.

A. Pawling, president of the Pawling & Harnischfeger Co.,

crane builders, Milwaukee, Wis., has gone with his family on
an extended automobile trip through the Southern and Pacific

Coast states. They will return to Milwaukee next June.

Prof. W. F. Schaphorst of the mechanical engineering de-

partment of the New Mexico College of Mechanic Arts, has
resigned his position there to become a technical writer on
the staff of A. Eugene Michel, advertising engineer. New
York.

A. E. Martin has resigned the position of assistant superin-
tendent with the Quincy, Manchester, Sargent Co. of New York
and Chicago, after eight years of service, to take the position
of general superintendent of the John H. McGowan Co., Cin
cinnati, Ohio.

L. W. Orr, formerly of Mercer, Pa., has purchased an in-

terest in the Modern Tool Co. of Erie. Pa., and has been made
general manager of the company. Mr. Orr has had a large
business experience and expects to greatly enlarge and de-

velop the activities of the company.
Carl J. Rolander, who for twenty-four years has been in the

employ of the Prentice Bros. Co., as a foreman, recently re-

signed to enter business for himself. He has seen the Pren-
tice Bros, shop grow from small beginnings to its present
state, as one of the largest firms of its kind in AVorcester.

W. R. Hulbert, manager of sales, Goldschmidt Thermit Co.,

addressed the Cleveland branch of the American Chemical
Society at its March meeting on the subject of the thermit
welding process. Mr. Hulbert gave an act\ial demonstration of

the process by making a number of welds on wrought iron
and steel sections and pipe.

G. Hiittner, partner of M. Koyemann, Diisseldorf, Germany,
importer] of machine tools, sailed for home March 10 after

spending four weeks in America in the interests of his firm.

Mr. Hiittner found conditions in our machine tool trade better

than in Germany, and sees unlimited possibilities here for

manufacturing growth.

Robert L. Windholz, who for several years was vice presi-

dent of the Vandyck Churchill Co., has resigned his position

and will soon open an office in New York. Mr. Windholz will

act as special Eastern representative for several prominent
machine tool builders. His temporary address is Room 1558.

50 Church St., New York.

John 0. Simpson assumed the duties of equipment engineer
of the Remington Arms Co., Ilion, N. Y., March 1. He will

have charge of the engineering and drafting departments and
toolroom, machine shop and blacksmith shop. Mr. Simpson
comes from Waterbury, Conn., where he was connected for

several years with the New England Watch Co. Prior to that

connection, he was with the Pratt & Whitney Co., Hartford,
Conn.

George H. Adair, who has been manag r of the Seattle
branch of Fairbanks-Morse & Co. for the past five years, has
resigned from that company, and, in connection with his

father, George B. Adair, and others, has purchased the busi-

ness of the Kilbourne & Clarke Co. The new concern will be

known as the George B. Adair & Son Co. One of the first

lines to be handled will be the products of the Foos Gas En-
gine Co. of Springfield, Ohio.

F. Mandon, general manager of Fenwiek Fr6res & Co.,

Paris, France, arrived here on March 11, for a stay of six or

seven weeks. Mr. Mandon, who is well known here, and has
many friends in the trade, says that his company has recently

increased its capital stock and enlarged and strengthened its

selling organization, which covers France, Belgium, Spain and
Portugal, Switzerland and Italy, working each territory from
its own headquarters with its separate trained staff. Fenwiek
Freres & Co. handle American machine tools exclusively, and
have the utmost faith in the ability of American tools to hold

the foreign market against imitations, if American manufac-
turers generally will cooperate effectively with their foreign

representatives, as some of them are now doing. One of the

chief objects of Mr. JIandon's visit is to arouse American ma-
chine tool builders to the necessity for making energetic ef-

forts, intelligently and systematically, to hold and increase

their foreign trade, by demonstrating the higher efficiency of

American tools. Mail for Mr. Slandon should be sent in care

of Brown & Sharpe Mfg. Co., Providence, R. I.

OBITUARIES
Charles H. Wilson, general manager of the United Shoe Ma-

chinery Co., died at his home in West Medford, Mass., Feb-

ruary 20, aged fifty-three years.

Leroy S. White died at his home in Waterbury, Conn..

February 17, aged eighty-two years. Mr. AVhite was the in-

ventor and patentee of many valuable machines, processes and
improvements, particularly along the lines of manufacture of

silverware and brass novelty ware.

Edward J. Pennington, inventor and promoter, died at his

home in Springfield, Mass., March 5, aged fifty years. Pen-

nington was one of the early inventors of flying machine ap-

paratus, and although he did not succeed in practical develop-
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ment, his improvements of the light gas engine undoubtedly
helped later inventors to solve some of the problems of avia-

tion. In 1S91 he produced a tour-cylinder motor of eight horse-
power, which weighed only thiity-two pounds. This motor
was not a success when attached to a dirigible balloon and was
applied to a bicycle, but the idea did not then meet with favor
for bicycles. The engine was applied to road vehicles but,

finding the conditions unfavorable in this country, he went to

England, where in 1896 he gave successful exhibitions of a
kerosene motor driven carriage in L.ondon.

COMING EVENTS
April 3-5.—Triple joint convention of the Southern Supply and Ma-

chinery Dealers' Association, National Supply and Machinery Dealers"
.•Association, and American Supply and Machinery .Manufacturers' Asso-
ciation, at Louisville, Ky. Seelluuh Hotel, headiiuarters. Alvin M.
Smith (Smith-Courtney Co., Itichinoud, \'a.), secretary-treasurer, S. S.

& M. D. A.; Thomas A. Fernley (Philadelphia, Pa.), secretary-treas-
urer, N. S. & .M. D. A.; V. D. Mitchell (SOU Broadway, New York),
secretary-treasurer, .\. S. & M. M. A.

April 10-11.—Congress of Teehuologj-, Boston, Mass., celebrating the
Uttieth anniversary of the granting of the charter to the Massachu-
setts Institute of 't'echnology. The Congress promises to be of unusual
interest not only as marking a period in the development of one of the
world's great technical schools, but because it marlis also the rise and
high development of all that is now included under the names "engi-
neering" and "applied science."

April 11.—Monthly meeting of the American Society of Mechanical
Engineers, 29 West o9th St.. New York, to discuss paper. "Economic
Importance of the Farm Tractor," by L. W. Ellis. Following this
paper. Dr. Charles E. Lucke will give a talk upon the mechanical
equipment of farm tractors, illustrated by views taken at the Canadian
Industrial Exhibition held in Winnipeg, Manitoba, last summer.

April 12-lo.—Thirteenth annual convention of the National Metal
Trades' Association at Hotel .Vstor. New York.

April 12-13.—Meeting of the National Association of Cotton Manu-
facturers at the Massachusetts Institute of Technology, Boston, Mass.
C. J. H. Woodbury, P. O. Box 3G72, Boston, Mass., Secretary.
May 18-19—Spring convention of the National Machine Tool Build-

ers' Association at Atlantic City, N. J. Marlborough-Blenheim Hotel,
headquarters. Charles L. Hildreth. secretary, Worcester, Mass.
May 18-19.—Semi-annual meeting of the Ohio Society of Mechanical,

Electrical and Steam Engineers, Youngstown Ohio. Prof. Frank F.
Sanborn, Columbus, Ohio, secretary-treasurer.
May 30-June 2.—Sixty-third meeting of the American Society of

Mechanical Engineers, at Pittsburg, Pa. Office of local committee,
2511 Oliver Bidg., Pittsburg, Pa.

.Tune 14-lG.—.Annual convention of the .American Railway Master
Mechanics' Association, Atlantic City, N. J. Joseph W. Taylor, sec-
retary, Old Colony Building, Chicago.
June 14-21.-—Annual convention of the Railway Supply Manufac-

turers' Association, in conjunction with the .American Railway Mas-
ter Mechanics', and Master Car Builders' .Association, Atlantic City,
N. J. J. D. Conway, secretary, 2135 Oliver Bldg., Pittsburg, Pa.
June 19-21.—^.Annual convention of the Master Car Builders' Asso-

ciation, Atlantic City, N. J. Joseph W. Taylor, secretary. Old Colony
Bldg., Chicago.

September 1-December 1.—Exhibition of machinery, at Bush Terminal,
New York City, under the auspices of the Bureau of National Indus-
tries, 11 Broadway, New York City.

NEW BOOKS AND PAMPHLETS
Bulletin of the Mass.vchusetts Ixstitcte of Tech.nology. Boston,

Mass., Volume 46, No. 2, for January, 1911, containing the presi-
dent's report.

An Investigatio.v of Bcilt-Up CoLf.Mxs Under Load. By Arthur N.
Talbot and Herbert P. Moore. G4 pages, 6x9 inches. 28 illus-

trations. Bulletin No. 44. Published by the University of Illi-

nois, Urbana, 111.

Statistics of Railways in the United States. Interstate Com-
merce Commission. 978 pages, 6x9 inches. Edw. -A. Mosely.
secretary. Prepared by the Bureau of Statistics and .Accounts.
Washington, D. C.

Features of Producer-Gas Power-Plant Develop.ment in Europe.
By R. H. Fernald. 27 pages. 6x9 inches. Illustrated. Published
by the Bureau of Mines, Department of the Interior, Washington.
D. C, as Bulletin No. 4.

Bulletin of the University of Missouki, School of Mixes and
Metallurgy, Volume 3. No. 1. for December, 1910, contains an
article entitled "Some Relations Between the Composition of a
Mineral and Its Physical Properties."

.American Institute of Electrical Engineers, New York. Year
book for 1911, containing constitution and by-laws, with general
information and a list of members of the society. Ralph W. Pope,
secretary, 29 W. 39th St., New York.

Proceedings of the Eighteenth .Annual Convention of the Inter-
national Railroad Master Blacksmiths' .Association. 284
pages. 6 X SVi inches. A. L. Woodworth, secretary, Cincinnati.
Hamilton and Dayton Railroad, Lima, Ohio.

.Arts-Crapts Lamps. By John D. Adams. 87 pages, 5x7 inches.
Illustrated. Published by Popular Mechanics Co., Chicago, HI.

Price. 25 cents.
This is one of the series of hand-books on industrial subjects being

published by Popular Mechanics and should prove useful to people who
are fond of making small art pieces at home.

Current Railway Problems. By Samuel O. Dunn. S5 pages. 5x6r4
inches, paper. Published by the Railuan Age Gazette, New York.

At the present time when railways and their methods are con-
stantly in the limelight of the Interstate Commerce Commission's in-

vestigations, this little pamphlet published by the Rnilicat/ Age Q'ueite
for free distribution, appears opportunely. The articles contained are :

Valuation of Railways, with Especial Reference to the Physical Valua-
tion of Minnesota; Shall Railway Profits be Limited? Railway Rates
and Railway Efficiency ; and The New Long and Short Haul Law.

Heat. By J. Gordon Ogden. 113 pages, 5x7 inches. Illustrated.
Published by the Popular Mechanics Co., Chicago, 111. Price, 25
cents.

This book consists of a series of articles, each complete in itself.

yet all pertaining to heat and Its relation to modern mechanics, writ-

ten in a simple form for popular reading. It cannot In any sense be
considered a treatise on the subject, the treatment being very super-
licial, as it must necessarily be in such a small book. However, It Is
admirably suited for the purposes for which It is Intended, the aim
Leing to give the layman a general knowledge of thermodynamics.
How to Head Plans. By Charles G. Peker. 104 pages. 5x7'/' Inches.

SI illustrations. I'ublished by the Industrial Book Co.. New
York. Price 50 cents.

This is a simple little book on the fundamentals of reading draw-
ings, dealing more particularly with architectural work, and therefore
intended for artisans connected with the building trades. This Issue is
the second edition of the work, revised and enlarged. The contents
are as follows : Ditrercnt Kinds of Drawings ; Plans. Elevations and
Sections

; Shade Lines ; How Sections are Represented ; How Different
-Materials are shown in Section ; Dimensions ; Center Line ; Projection
Lines: Reading Dimensions: Checking Dimensions: Scales: General
Drawings

; Elevations and Plans : Relation of Different Parts of a
Drawing to Each Other : Views Necessary for a Working Drawing

:

Detail Drawings; Blueprints; Mounting Blueprints; Altering Blue
prints

; Coloring Blueprints : Reading a Simple Plan ; Perspectives

:

and Conventional Methods and Devices.
Engineering Index Annual. 471 pages, 6% by 9!^ Inches. Pub-

lished by The Engineering Magazine, New York and London.
l_'rice $2.00.

This index has come to he recognized as an essential feature of every
engineering library where It is desired to have much technical informa-
tion readily available. It is compiled from the monthly iude.v sheets
published as a part of The Engineering ila<i<i:ine, and also In separate
pamphlet form, printed on one side for tiling purposes. This annual
lompiles all these indexes for the year I'.llO, in one book, giving the
title of the article, a brief statement of its contents, the approximate
number of words it contains, and the name and date of the publication
in which it appeared. The subjects covered Include civil i-lectrical
mechanical, marine and naval, and railway engineering, and industriai
economy, mining and metallurgy, and street and electric railways. A
liseful feature has been added to this volume in the form "of an
a.ssembly of the significant words in the titles of the various articles,
under their respective general heads and sub-groupings. This series of
leading words adds materially to the usefulness of the book from the
busy engineer's standpoint.
SciE.VTiFic Management. By Louis D. Brandeis. 92 pages 6% by

91/. inches. Published by The Engineering Magazine, New York
and London. Price $1.00.

The name of Mr. Brandeis is so well known from the publicity he
obtained by the contentions he advanced that a saving of $1,000,000 a
day might be effected on the .American railroads bv scientific manage-
ment that no further introduction is necessary. This seemingly broad
statement was made at the hearing given the railroads and shippers
by the Interstate Commerce Commission, when the railroads early last
year made an attempt to raise the freight rates. This book is part of
.Mr. Brandeis' brief, constituting a digest of the testimony given by
Kmerson, Gantt. Gilbreth. Hathaway, Dodge, Towne. Scheel, Kendall,
i.Joing, and others at this hearing, showing just what testimony was
offered as to the profitable results accruing from the use of the efBcleney
methods that have been proved in manufacturing concerns and it
discloses the basis for the much-quoted and much-misunderstood state-
ment regarding the possible $1,000,000 a day saving. To all interested
in these new theories of scientific management and Its possibilities
this book will prove both valuable and interesting.

.Annual Report of the Smithsonian Institute 1909. 751 pages
6 by 9 Inches. Illustrated. Published by the Smithsonian Insti-
tute, Washington, D. C.

This work published annually by the Smithsonian Institute as has
been the custom lor years, contains in addition to the usual' reports
a long series of valuable articles on the different phases of scientific
development, gleaned from world-wide sources ; It is cosmopolitan in
Its make-up, emphasizing the fact that science knows no country.
.Among the articles contained are the following : "The Future of

duction of Low Temperatures and Refrigeration." by L. Marchis "The
Nitrogen Question from the Military Standpoint." by Chas. E. Munroe ;

"The Mechanism of Volcanic .Action," by II. J. Johnston-Lavis ; "Con-
servation of Natural Resources." by James Douglas ; ".Albert Gaudry
and the Evolution of the Animal Kingdom.'" bv Ph. Glangeaud

;

"Charles Darwin," by -August Weissman : "Recent Discoveries Bearing
on the .Antiquity of Man in Europe," bv George Grant MacCurdy

;

European Population of the tTnited States," bv W. Z. Ripley ; "The
Republic of Panama and Its People," bv Eleanor Yorke Bell ; "The
Relation of Science to Human Life," by Adam Sedgwick.
.\N Investigation of Built-up Columns under Load. By Arthur N

Talhot and Herbert F. Moore. 64 pages. 6 by 9 inches. Illustrated^
Published by the University of Illinois, Urbana 111., as Bulletin
No. 44.

The investigation covered by this bulletin had In view the experi-
mental determination of: (1) the way in which the compressive stresses
in built-up columns vary over the cross-section of the channels or
other component parts, and throughout their length : (2> something
about the amount and distribution of stress In the lattice bars of
columns, and also the action of similar bars imder separate tests with
similar conditions of fastening and eccentricity; and (31 the general
relation which exists between the component parts and the column as
a whole. Emphasis is placed on measuring the distribution and range
nf stress over the various parts of the column. The Investlgatlwis
include tests on a steel column built up of angles, plates and lattice
bars, all parts being light with respect to the size of the 'column, and
four wrought Iron bridge posts which had seen long service In a bridge
truss, these two tests being made in a testing machine. .A third test
was made on three posts and a top chord In a railroad bridge under
service, where actual working conditions were maintained by using a
locomotive and cars as the load. Some interesting conclusions haTe
been drawn from the experiments.
Elements of Graphic Statics. By Wm. L. Cathcart and J. Irvln

Chaffee. 312 pages. 6 by 9 inches. 159 Illustrations. Published
by D. Van Nostrand Co., New York. Price $3.00.

This book differs from the majority of text-books on the subject. In
that it is primarily written for students of mechanical and marine
engineering. Most treatises, after developing the necessary underlying
nrinciples. go on to show their application to structural work, such as
bridges, steel buildings, etc.. where in practice they meet with their
greatest application. For this last reason, the field of use among
mechanical and marine engineers has been more or less neglected from
the text-book standpoint. This treatise, while dealing with the cus-
tomary applications to steel structures, pays particular attention to
mechanisms. The chapter on the graphics of friction and the one on
moment diagrams for shafting, are particularly good, all the examples
being illustrated fully with line drawings. The graphical solution of
frictional problems becomes very simple bv a study of the book. The
chapters are as follows : Graphic -Arithmetic : Graphic Measurement of
Areas ; Forces: Concurrent. Non-Concurrent. Non-Parallel • Parallel
Forces ; Couples, Center of Gravity ; Moments : The Fundamental Theory
of Beams (two chapters) ; Framed Structures : Rod Trusses Braced
Cantilevers ; Bridge Trusses ; The Graphics of Friction ; and Moment
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Diagram for Sbafting. In addition to tbe text matter, tliere are a con-

siderable number o£ test questions by which the student may apply

what has been learned.

Mechanical Engineeeing. By Charles M. Sames. 220 pages, 4 x 6%
inches. Published by Charles M. Sames, .Jersey City, N. J. Price,

This' hand-book is a compact and up-to-date digest of mechanical

easineering science, embracing a wide range of subject rnatter. ft is

nrfnted on rice paper, and has flexible leather covers. Weighing only (>

ounces and with a thiclmess of slightly. over % inch, it may be con-

veniently carried in the pocket. This is the. fourth edition, and is

verv materially revised and enlarged and contains a great deal ot new

matter The book is the result ot the writer's endeavor to arrange

a ereater part of the reference information usually required by

mechanical engineers, into as small a volume as possible, and in its

preparation various standard treatises have been consulted An idea

of the contents of the book may be gained when it is mentioned that

there are over 900 items in tbe index. The general divisions of the

book are as follows: Mathematics; chemical data; materials .strength

of materials, structures and machine parts; energy and the trans-

mission ot power ; heat and heat engines ; hydraulics and hydraulic

Machinery ; shop data and electro technics. It is probably one of the

most compact band-books on the market, containing an infinite amount

of verv valuable information in remarkably small space. The manner

in which it is kept thoroughly up-to-date is emphasized by the fact

that a small dissertation is included on aeroplane design. The very

latest information on the power required by machine tools is also in-

cluded. This edition is worthy of the continuance of the reception

heretofore accorded it.

ENGIN-EERING DiRECTOKY, 1911. 1379 pagcs, 4%xC% inches. Pub-

lisiied by The Crawford Publishing Co.. 209-210 N. Jefferson St.,

Chicago. 111. Price $5.00. , .^ . , ^

This useful engineering directory is now passing into its eighteenth

vear under a new name, formerly being called the -Domestic Engi-

neerintr Directory." The aim of the publishers is to put forth a book

that will be a complete directory of tbe plumbing, heating, lighting,

power plant and mill supply industries in the United States and is

intended for the daily use of the jobber, manufacturer and retailer of

these goods. The contents of the book are given in the following

:

Directory of iobbers of plumbing and heating supplies ;
directory of

lobhers and dealers in mill, steam, mine, railway and heating supplies,

tools and machinery ; directory of wholesale dealers in machinery ;

directory ot wholesale dealers in electrical supplies ; directory of elec-

tric light and power plants; directory of waterworks companies;

directory of gas companies ; directory of prominent architects ;
directory

of purchasing agents of principal railroads ; alphabetical list of manu-

facturers of plumbing, heating, lighting, power plant, mill, mine and

railroad supplies, tools and machinery: classified list of products of

manufacturers of plumbing, heating, lighting, power plant, mill, mine

and railroad supplies, tools and machinery, givmg trade names or

brands by which the goods are known. The last division is necessarily

the greatest and is divided and subdivided to such an extent that

very few things required by tbe classes to which this directory applies

are omitted. In general make-up it resembles engineers' handbooks,

being printed on fine paper, with red leather binding. Being only 1%
inch thick and of the previously stated superflcial size, it is very con-

venient to handle. _ „ . .

The Slide Kole. By Charles N. Pickworth. 118 pages, ;> i ( inches.

34 illustrations. Published by D. Van Nostrand Co., New York.

Little need be said of the value of this practical little manual of

the slide rule, for its popularity is evidenced by the fact that it is now
passing into its twelfth edition. While practically the same as the

last edition, it has been slightly revised, and the contents extended

so as to include descriptions of several new slide rules. A section

explaining the signihcance of various gage points and other markings

on slide Fules has also been added. It is a thoroughly practical book

in every sense, especially from the standpoint ot new uses, for it is

full of practickl applications of the slide rijle, making t possible tor

anyone to become acquainted with its use by a perusal of the book.

T^e sections are as follows : Introductory ; Mathematical Princip e of

the Slide Rule ; Notation by Powers of 10 ;
Mechanical Prmciple of

the Slide Rule ; Primitive Slide Rule; Modern Slide Rule; Notation of

the Slide Rule ; Cursor or Runner ; Multiplication ; Division ;
Use ot

ith

the Slide Rule; uursor or iiuuut-i , i,iuiLiH"^"j-'"" ' '^". ;
'-^-

the Upper Scales for Multiplication and Division ;
Reciprocals

;
C

tinued Multiplication and Division; Multiplication and Division \\

SUdrinveited ; Proportion : General Hints on the Elementary Uses

of the Slide Rule ; Squares and Square Roots; Cubes and Cube Roots;

Powers and Roots by Logarithms Other Methods of Obtaining Powers

and^ Roots- Combined Operations; Hints on Evaluating Expressions;

Gage Point's ; Examples in Technical Calculations ;
Trigonometncal Ap-

„ii„.t,v>n- Slide Rule With Log-log Scales; Special Types ot Slide

fe* and ionl Scale Slide Rul'es :° Circular Calculators ; Slide Kules

for Special Calculations :
Constructional Improvements in Slide Kules,

Accuracv of Slide Rule Results; and Appendix. „ o ,

ThSb ^-rlT^e^S^s II Tellkrdii Mn^-l 'at .unie^

cadi new one has something decidedly distinctive it is coniing nto a

fipid ^1,-eadv over-supplied. However, these two books on mechanical

rtriwingactuany meet a demand that has been more or less imperfectly

fiipdbvoth^r books- this demand is for a book that will meet the

?imirements of secondary schools, and which will therefore .
require

loTe much less technical than that commonly used in engmeermg

colleges As the preface states, the authors have long felt that a

minted text in the hands of the pupils is essential to the proper

nr^sentation of the subiect. to the same extent that texts are necessary

K the right teaching of other branches of mathematics. .\s previously

mentioned the books are primarily intended for use in high schools_

Rook I is devoted to the first three years' work, and is the result of

The collaboiation of the five authors. This book explains and illus-

rates the ludiments of drawing in a complete and simple roanner

intersnersing iust sufBcient descriptive geometry without making a

,?uz7le-book ai many books on tbe latter sub.1ect prove to be for

itmlents ijook II is on advanced work for use by the fourth year

high School students. Instead of being collabo.rated like the first book,

t has been prepared in sections by the individual authors. The sec-

tionrof this part are: Shadow projection and linear perspective:

machine drawing : and architectural drawing. All are well treated

psnecanv the mechanical section, where the rudiments of machine

SS are cons dered in conjunction. For books to be "sef '«/<;'>

ondfry schools, they appear to be well suited, and should he m

a'ppli°ed Tiiermodtnamick roR ENfiiNEERS. By Wm D. EnnlS;^ 438

oa"es 6H, by 9V- inches. 316 illustrations. Published by D. Van

N'oltr'and Co., Ne'w York. Price $4.r)0.

The very term "thermodynamics," is loolicd upon by most people at

all f-iniiliar with engine-ring, with a rrraavkable degree of awe, no

doubt caused bv the number of text-books that have been published m
wh ch Th"e' solJftion of problems involving

.

Ihe
,<3jff^™n"»"'bis''suSect

Dcndent variables, seems to be the predominant feature. This subject

seems to have offered a remarkable field for a master of the calculus

to expand upon, as there are so many correlated qualities that some
wonderful mathematical treatments are possible. This, therefore, has

tended towards the practical application of thermodynamics being

lost sight of. and the subiect becoming an Eldorado for mathematicians-

Realizing the need for a book occupying a midway position between

these highly mathematical text-books, and those which run too much
toward empiricism. Prof. Ennis has prepared this book, and we can

fully endorse it as filling the field for which it is intended. Higher

mathematics are used as little as is possible, and only where the

solution demands their use. In addition, the practical application ol

the theory is fullv dealt with for numerous thermodynamic machines,

such as engines of all kinds, ice machines, etc.. showing the modifica-

tions that the theory must receive to be put to practical use. WhiU-

Prof. Ennis is an authority on the subject, numerous treatises have been

consulted in preparing this book. In addition, tbe standard practice

of many engineering firms is represented by the numerous drawings

included in the work. The chapters are as follows: The Nature and

Effects of Heat; The Heat Unit. Specific Heat. First Law of Thermo-
dynamics: La-,vs of Gases, Absolute Temperature, The Perfect Gas;
Thermal Capacities. Specific Heats of Gases. Joule's Law graphical
Representations. Pressure-Volume Paths of Perfect Gases: The Camot
Cvcle Tbe Second Law of Thermodynamics : Entropy : Compressed Air :

Hot-air Engines ; Gas Power : Theory of Vapors ; The Steam Engine

;

The Steam Turbine ; Results of Trials ot Steam Engines and Steam
Turbines: The Steam Power Plant: Distillation, Fusion, Liquefaction

of Gases ; and Mechanical Refrigeration.

IXDLSTEiAL PLANTS. By Charlcs Day. 294 pages, 5V2 x 7}^ Inches.

Illustrated. Published by the Enyineering Magazine, New lorK.

Price, $3.00. , . » , „„
This treatise on industrial plants and their arrangement and con-

struction by such a prominent authority as Mr. Day should be wen
received, especiallv in this present day when competition is becoming

so keen that efticient works management is an absolute necessity. Ihis

volume forms a valuable addition to any library on works manage-

ment. The main purpose of the book is to prove that efficiency and

economy in manufacture are of ei|ual importance with the mere opera

tion of tbe plant in which the processes of production are earned on^

The factors considered by XIr. Day are the primary ones which shoiili!

be considered, being the arrangement and construction of the works.

They concern the organic constitution of the factory and are hence

of more potential importance even than systems ot management vvhlcli

concern functional conditions. The major portion, of the book is

founded upon a series of lectures delivered by the author before th'

Graduate School ot Business Administration. Harvard University, ana

the engineering students at Columbia University. Ihe chapters ni

eluded are as follows: General Classification of the Work :
Detei-mina^

tion of Specific Requirements; Selection of the Site and Definition of

Building and Equipment Features; Detailed Plans and bpeclfications

:

Construction Work and Installation ot Equipment; Period of Occupa

tion and Commencement ot Operation; Routing, a Prime Factor in

Layout- Metal-Working Plants; Machine Shops and Their Specific Re

(luireme'nts; Modern industrial Plants; Value of an Engineering Or

ganization to the Project; Compensation for Engineering and Con

struction Service. This book is of especial value to the metal workin,-

industry as the last tew chapters are devoted specifically to problems

dealing" with the laying out ot such plants. The matter is treated

from a practical standpoint, actual successfully operating examples oi

the principles laid down in this book being cited to prove the points

that the author is attempting to emphasize as beln^; essential to a

iiroper system of works management. The book is indeed one that

should find its way into all libraries of works management.

TUB Steel Workers. By John A. Fitch, edited by Paul N. Kellogg.

iSO pages 6 by 9 inches. Illustrated. Published by the Charities

I'ulilication Committee, New York, under the Russell Sage I-oun-

(b:ii..n. Price .$1.50; postage, 21 cents extra.

In this interesting book, the complete Industrial conditions under

which the steel operatives work are dealt with In detal . I he bonk

f^om every standpoint is comprehensive, and depicts vivid y the body

destroying nature of the steel industry, with its msaliable desire for

new and greater production records. Mr. Ke logg, the dliector .1

the Pittsburg Survey, states in his foreword: ''The issues which Mi-

Fltch takes up are of a sort which arc not publicly discussed In the

mill towns ot the Pittsburg district. Old employes do not dare t"

pAition?heir employers to^onsider tbem. Mr. Fitch makes artlcu

late what the steel industry means to the men employed In
.
t—foi

whom it makes up the matter of lite, and who have no voice. The

subject is discussed in eighteen chapters, divided into four divisions:

The Men and the Tools: The Struggle tor Control: The Eniployers In

the Saddle; and The Steel Workers and Democracy 1 hese titles

p?Ictically beak tor themselves; In them is told a a'e »' f"rlbl;-

truths that the majority of people have preferred to be blind to

rather than help alleviate the troubles by recognizing their existen.e.

The terrible struggle for existence is particularly emphasized. Our

own conclusions can best be drawn from a notice quoted in the book

to the effect that the works were to accept "no more men over fort>

years of age in anv department." The speeding-up system is summed

up in the remark that "Over each gang is a foreman who is common y

referred to as the pusher,' because us main duty is to 'push tli.

men and urge them to keep up a rapid pace." Speaking of the risks

incurred by the operatives. Mr. Fitch says: "Men are not recompensed

According to the degree of risk Involved in their trades/' 'Hiis refutes

the comSonly accepted idea regardmg such matters. The whole work

deals most masterfully with the chain of wage cutting twelve-hour da.i.

seven-dav week, abnormal heat conditions, and relentless speeding.

bringing these features very prominently into the limelight; very

strongly indeed, for Mr. FiKh's remarks are in no wise modified I e

has fliuratively taken the bull by the horns and painted the conditio! s

in th?ir true light—not through rose-colored glasses. The book is

worthy of careful study.

Homesteid; the Households of a Mill Town. By Margaret F.

Bvingto'n. edited by Paul N. Kellogg. 292 pages. 6x9 inches.

Illustrated. Published by the Charities Publication Committee.

New York, under the Russell Sage Foundation. Price $l.o0

.

postage 20 cents extra.
, ,„•,„

One often hears in a vague way, through the newspapers or slmilai

sources about the industrial conditions that exist, in the Pittsburg

district but it has remained for this book to pomt out—not In a

brief superficial manner, but after a year's study by the author—te
cond tions as they actually exist. The stupendous character of the

work undertaken which is one of a series of six. called The Pittsburg

Survey can be™ be appreciated by a study of the book. Miss Bymgton

who w'as well-known as a scientific charitable worker m Boston and

New York previous to taking up this import.int study, has devoted the

best part of a vear to gathering data for this work, and the conclu-

sions drawn can best be realized by quoting her smgle-sentence sum-

maiv to the effect that the toilers "turn daily from tJ^•elve hours ,n

the 'din of the huge mills to home, supper, a smoke and bed In bei

investigations a Complete and authentic interpretation of the house-

hold end of the wage problem was obtained, the tacts being based on

the elpenditures of ninety families, representing every nationalit.y and

wage group among the mill town people Data showing the relation

of cost of living to wages in both hard and good times are the outcn e

of this wa"e study. In the investigation. Miss Bymgton found that

the mill towns n re divided into two great groups-the.English-speaking^

incliJding Northern European as well as native Americans, and on the
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other hand, the Southern European races. These two great classes are
in a state of antipathy, thus hindering the solution of the great
American problem—the assimilation of the hordes of foreigners. This
is still further hampered by these classes segregating into racial and
religious groups. The testimony offered in the book does not speak very
favorably tor the worlsing conditions, which tend to disrupt the home,
the length of working hours keeping the men away from it except for
the plain necessities of eating and sleeping. The book is significant in
representing the conditions at the end of what has been one of the
most prosperous decades on record. When conditions are as terrible
as those depicted—conditions which can only be realized by a perusal
of the book—the question naturally arises, "What would become of
the district should a prolonged period of hard times develop?" The
book emphasizes the tremendous problem confronting the American
commonwealth.
PopuL.\R Handbook Foit Cemext and Concrete Usees. By Myron

II. Lewis and Albert H. Chandler. 430 pages, 6x9 Inches. 126
Illustrations. Published by Norman W. Henley & Son, 132 Nassau
St., New I'ork. Price, $2.50.

This book has been introduced into a field already pretty well
supplied with technical literature because of a belief on the part of
the publishers that nothing heretofore published has filled the want
of a semi-popular book of the general type. The objection to the
existing books is that they are either too technical and based on
unproved theories, or else that they are too general, and contain
no data that would be available to an engineer who desired to design
a cement and concrete structure from the information at hand. The
authors of this book have succeeded in providing a text-book intel-
ligible to all who have a slight knowledge of the subject. Not only
are the principles explained, but there is also much specific cost
data based on reliable information gleaned from various sources,
principal among which are the leading civil and concrete technical
papers. To the mechanical engineer, the book is of interest, con-
taining several chapters on reinforced concrete building construction.
The chapters are as follows ; Introductory ; Kinds of Cement and
How They are Made ; Properties, Testing, and Uequirements of Hy-
draulic Cements ; Concrete and Its Properties ; .Sand, Broken Stone,
and Gravel for Concrete ; How to Proportion the Materials ; How
to Mix and Place Concrete ; Forms for Concrete Construction ; The
-Architectural and Artistic Possibilities of Concrete; Concrete Resi-
dences ; Mortars, Plasters, and Stuccos, and How to Use Them ; The
Artistic Treatment of Concrete Surfaces ; Concrete Building Blocks

;

The Making of Ornamental Concrete ; Concrete Pipes, Fence Posts,
etc. ; Essential Features and Advantages of Reinforced Concrete ; How-
to Design Reinforced Concrete Beams, Slabs, and Columns ; Explana-
tion of the Theory of the Design of Reinforced Concrete Beams and
Slabs ; Systems of Reinforcement Employed ; Reinforced Concrete in

Factory and General Office Construction ; Concrete in Foundation
Work ; Concrete Retaining Walls, Abutments, and Bulkheads ; Concrete
Arches and Arched Bridges ; Concrete Beam and Girder Bridges ; Con-
crete in Sewerage and Drainage Works ; Concrete Tanks, Dams, and
Reservoirs ; Concrete Sidewalks, Curbs, and Pavements ; Concrete in

Railroad Construction ; The Utility of Concrete on the Farm ; The
Waterproofing of Concrete Structures ; Front or "Liquid Concrete" and
Its Uses; Inspection of Concrete Work

—

A Summary o£ Essential Rules
and Principles of Construction for Securing Good Concrete Work; and
Cost of Concrete Work.

CATALOGUES AND CIRCULARS
Ckocker-Wheelek Co., Ampere, N. J. Small hanger illustrating

the Remek transformer.

E. G. Smith, 134 N. 3rd St., Columbia, Pa. Leaflet bulletin .No.

28 describing the Columbia caliper, No. 2.

American Spiral Pipe Works, Chicago, III. -A four-page pamphlet
giving illustrations of some of the lap-welded steel pipe made by this
company.
Williamson Free School of Mechanical Trades, Williamson

School P.O., Delaware Co.. Pa. Bulletin No. 7 describing the shop
course in bricklaying.

Washburn Shops, Worcester, Mass. The Worcester drawing stands
made in the Washburn shops of the Worcester Polytechnic Institute
are described in catalogue F.

Bristol Co., Waterbury, Conn. Bulletin No. 127 describing Bristol's
Class 3 recording thermometers which have ranges of temperature from
60 degrees below zero to 800 degrees F.

Cincinnati Gasket & Packing Co., 1536-1538 Plum St., Cincinnati,
Ohio. Catalogue and circulars describing and giving dimensions of
gaskets and packing made by this company.
Collins Axle Mfg. Co., 319 Frick BIdg., Pittsburg, Pa. Four

page bulletin, describing the direct-drive axles made by this company.
Data of tests made on these axles are included.

Standard Gauge Steel Co., Beaver Falls, Pa. A little booklet pub-
lished by this concern gives the prices and shapes of steel bars for
the cold drawn shafting which the company has recently put on the
market.

Pennsylvania Railroad Co., Philadelphia, Pa. A pamphlet No.
G-40 entitled, "Hints on First .Md to the Injured," which is supple-
mental to some lectures delivered to the employes by the medical
examiners of the relief department.
Harriman Bros,, 53 State St., Boston, Mass. A booklet gotten

out by this firm is probably one of the first of a new line which is

gradually developing. It describes the new Harriman type of aero-

mobile and aerocar.

New England Lines, South Station, Boston, Mass., have issued a
forty-page pamphlet entitled, "Remaking a Railway ; A Study in Effi-

ciency," written by Sylvester Baxter. It deals with the new trans-
portation epoch in New England.
Williams Tool Co., Erie. Pa. This company has published two

pamphlets on the transverse current feed water beater in its application
to the gas engine and to the steam engine. The constructional features
are not dealt with to any great extent.

Garvin Machine Co.. Spring and Varick Sts., New York City, has
published a large wall poster containing the decimal equivalents in

very prominent type for reference purposes. This should prove useful
in the drawing-room, %-inch type being used.

National Sewing Machine Co.. Belvidere, III. Catalogue of auto-
matic screw machines with illustrations and descriptions of machines,
tools, attachments and products. It is well illustrated and should be

of interest to automatic screw machine operators.

Adams Co., 850 White St.. Dubuque. Iowa. Circular No. 805 is a
ui'W complete pamphlft on the Farwell gear bobber, covering both the
.Nos. 1 and 3 sizes. The pamphlet explains at some length the method
of producing gears by the bobbing process, detailing the advantages.

Thomas H. Dallett Co., York and 23rd Sts., Philadelphia, Pa. This
firm which manufactures air compressors has issued three new bulle-

tins : No. 200, General Construction Details ; No. 201, Straight Line
Belt-driven Machines ; No. 202, Straight Line Steam-driven Machine*.

Carlyle Johnson Machine Co., Manchester. Conn. In this neat
catalogue E, the Johnson friction clutch is dealt with in a clear con-
cise manner. Several auxiliary appliances used in connection with the
clutch are also described, and of all these parts the standard dimen-
sions are given.

H-ANXA Engineering Works, 2059 Elston Ave., Chicago, successor
to the Electric Machinery Sales Co., Milwaukee. Wis. Bulletins Nos.
K 1 and R 2 on the Ajax electric riveting machines of the bench,
pedestal, portable and "holder-on" types and the semi-portable-yoke
and "holder-on" types.

Vanadium Sales Company of America, Frick Bldg., Pittsburg, Pa.
The first issue of American Vanadium Facts, the new house organ of
this company, made its first appearance in March, it is a bright
little publication which will be published periodically in the interests
of "Amervan" ferro-vanadium.

CoopEE Hewitt Electric Co., Eighth and Grand Sts., Hoboken,
N. J. Bulletin No. 30 superseding bulletin No. 23, describes the Cooper
Hewitt electric lamps, type P, direct current, for indoor service.
Another pamphlet entitled, "Better than Day-Light." deals with the
advantages accruing from the use of this means of illumination.

Fort Way.ne Electric Works, Fort Wayne, Ind. Bulletin 1120,
Type A Electric Rock Drill ; No. 1122, Small Motors and their Appli-
cations ; No. 1123, Single-Phase Prepayment Induction Watthour Meter;
No. 1126, Fort Wayne Electric Fans. This latter is a fine example of
the printer's art. An index for bulletins Nos. 1001 to 1125 has also
been prepared.

Lucas Machine Tool Co., Cleveland, Ohio, has just issued a cir-
cular No. F-5 describing the new model No. 32 "precision" horizontal,
boring, drilling and milling machine. This model has quick power
movements to all parts, having feeds so arranged that no matter what
feed is used the quick return is obtained by simply moving the "feed
and quick return lever."

Gardner Machine Co., Beloit, Wis. Gardner disk grinding machinery
and accessories are described in this latest catalogue, all the different
sizes of machines being listed, giving their general characteristics ami
dimensions. The general constructional features are described and the
application of the machine to different classes of work illustrated with
a number of photographs.

General Electric Co.. Schenectady, N. Y. "Motor Drive for .Met:il

\\'orking Macbiuery," is the title of bulletin No. 4.S15 superseding No.
4548. In this catalogue the general applicatiun of electric motor drive
lor metal working machines is illustrati-d very completely, practically
every type of machine tool being shown in its adaptation to this means
of drive. It might well be considered a text on the subject.

Michigan Twist Drill Co.. Detroit, Mich. Circular o£ "Michigan"
hot forged twist drills made of carbon and "Novo" high.speed steel,
comprising straight and taper shank drills, jobbers' drills, taper square
shank drills fitting ratchets, Coes' drills. Silver and Deming drills, wood
boring brace drills, bit stock drills, etc. ; also Outed shell reamers, rose
shell reamers, taper reamers, three-groove chucking reamers and solid
or hand reamers.

Rockwell Furnace Co.. 26 Cortlandt St., New York. The difTerent
types of rivet heating furnaces which this company manufactures arc
described in bulletin No. 227 ; brief illustrated descriptions are also
given of their other miscellaneous furnaces. Bulletin T describing the
.Moyer tramrail in modern foundry practice has for Its main feature
a paper on this subject presented by Mr. Moyer before the American
Foundrymen Association, June. 1910.

Landis Tool Co., Waynesboro, Pa. The 1911 catalogue on grinding
machines for cylindrical and conical surfaces Is a fine sample of cata-
logue printing, being handsomely made up. In addition to the numer-
ous illustrations of machines manufactured, there are several illustrn-
tiuns showing specific uses to which the machine can be advantageously
put. \aluable grinding data are also included which should be in the
bands of grinding operators generally.

Crocker-Wheeler Co.. Ampere, N. J. Polyphase induction motors,
constant speed, 60 cycle, with horsepowers varying from Vi to 250, are
described in bulletin No. 126. which supersedes former bulletin No. 115.
Numerous applications of these motors are included. An Interesting
pamphlet entitled, "Should Terms of Payment be Enforced?" written
by the treasurer of the company, M r. W. L. Brownell, which was pre-
sented before a meeting of the National Association of Credit Men has
been published

Chicago Machine Tool Co.. 127 N. Canal St., Chicago, III. General
catalogue of the Chicago milling machines comprising a variety of

styles of equipment of the bench and column type machines, ranging
from a bench machine weighing £35 pounds to a column type machine
with overhanging arm, automatic feed. etc.. weighing 990 pounds. The
style with vertical spindle attachment offers the manufacturer a ma-
chine embodying both horizontal and vertical spindles, economically
adaptabl9 to a great variety of manufacturing operations.

Jacobs Mfg. Co., Hartford. Conn., has just issued an attractive and
comprehensive catalogue of the Jacobs improved drill chucks, showing
hall-tone illustrations—actual size—of the ten different sizes and forms
of Jacobs drill chucks manufactured. The Jacobs chuck is operati-d

by a wrench carrying a toothed pinion which engages teeth cut in the
sleeve. The advantage of this construction is that there Is no ten-

dency to turn the spindle when tightening or loosening the chuck jaws.

The catalogue will be mailed free to any one requesting it.

Shore Instrument & Mfg. Co.. 555-557 West 22nd St., New York.
Catalogue and treatise on the Shore scleroscope, an instrument for

testing the hardness of metals by measuring the rebound of a small

falling weight. This interesting device is described and illustrations

of its use are given. It is employed to measure the hardness of metals

and to determine generally the characteristics of metals before and
after hardening, and of alloys, which have an important Influence on
the manufacturing operations or the finished product. Seldom does a

piece of trade literature contain the valuable information to be found
in this treatise.

Foos Gas Engine Co.. Springfield. Ohio. Catalogue No. 23 Illustrat-

ing and describing the Foos horizontal single-cylinder gas engine built

in sizes from 3 to 90 H.P. ; also the new Foos oil engine designed for

operation on kerosene and other heavy liquid fuels. A few shop views
are included showing typical machining operations on Foos engines, of

general interest. The remarkable stability of the horizontal engine is

illustrated by a view showing a test in which the engine was mounted
on polished steel rollers resting on two I-beams. A photograph was
taken of the engine running at full speed and no vibration of the frame
is indicated in the picture.

Bayonne Casting Co., Bayonne, N. J. Booklet on monel metal.

brass, bronze and other alloys. The booklet treats of monel metal,

forms in which it is sold ; its uses ; adaptability for eastings, rods,

sheets forgings :
physical properties : government specifications, etc.

Monel metal is a natural alloy containing approximately 67 per cent

nickel, 27 per cent copper and 6 per cent of other metals, principally

Iron a'nd manganese. In appearance it cannot be distinguished from
pure nickel and its great strength and extreme incorrodibility admir-
ably ailapt it tor use in iiuirine work and engineering construction, tor

parts that come in contact with salt water and for valves and fittings

that are subjected to superheated steam.
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tool.
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for tool-room use.
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High Power.

Ask Jor our Catalog.
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Milling Machine

Company,
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TRADE NOTES
West H.\ve.\ Mfc. i;o.. West liaveu. roiin., ukiKit of hack .sav.-b

was burned out March 8.

J. Wyke & Co., East Boston, Mass.. have gone out of business. The
future address of Mr. W.vke will be South St.. Wilmington. Mass.
Union Caliper Co., manufacturer of small tools, has moved from

liichburg. Mass., to Orange, Mass., where a factory building has been
bought. The company will enlarge its business and add to Its present
line 01 manufacture.

Bosch Magneto Co.. New York, has completed Its large reinforced
concrete factory building at Springfield, Mass., and Is Installing ma-cnmery. ihe company will begin manufacturing magnetos In the newplant early in April.

Standard Gacge Steel Co., Beaver Falls. Pa., has completed a largenew plant which greatly increases its capacity. The company has
tasen on a new line consisting of cold rolled and finished shafting,screw stock and rounds.

DoEHLEE Die-Casting Co., Court and Ninth Sts.. Brooklyn N. Y.,nas DUUt a four-story addition of concrete construction to its factory,which will materially add to the facilities now on hand for handling
the company's die-casting business.

General Electric Co., Schenectady, N. T.. has recently obtainedan order for 60 two-motor 70 H. P. cars for the Detroit UnitedRailways of Detroit, Mich. The Northern Ohio Traction Co., of Akron
unio, has also placed a large order for new equipment with the

Joseph Dixon Crdcible Co., Jersey City, N. J., states that it sup-
fo,^«

graphite and graphite lubricants to 210 steam roads during
1.1 '/ n"'°^ "^ increase of 53 per cent. The same lubricants were

^y'i^^l° ^^ automobile manufacturers, showing a business increase
of 260 per cent.

Hanna Engineering Works, 2059 Elston Ave., Chicago Til., hasmade a contract with the Electric Machinery Sales Co.. of Milwaukee,
Wis., to succeed it as general sales agents for the Ajax electric riveting
machines, including the A,1ax yoke riveter, the first Ime of light yoke
riveters offered to the trade.

s i. j »c

Pawling & Harnischfegee Co., Milwaukee. Wis., crane builder at
a recent meeting of its board of directors elected S. H. Squier directorand secretary

: W. H. llassenplug. sales manager, was elected a directorand second vire-presii'ent
: and F. P. Breck, associated with the com-pany for many years, was elected a director.

Institlte op Operating Engi.neers, 29 W. .Wth St., New York
formed a new branch at Yazoo City, Miss., called "Col. Goothal's
branch No. 1, on .January 28. F. C. Holly is branch chairman, and
L,. B. Smith, secretary-treasurer. The address of the secretary and
treasurer is P. O. Box 297, Yazoo City, Miss.

RichaedsonPhenix Co., Milwaukee. Wis., has recently opened a
branch office in the Keystone Building, 324 Fourth .\venue. I'ittsburg
to care for its constantly Increasing business In the Pittsburg district.
I be office will be under the management of Mr. 11. .M. Laiisblin who
has been with the Richardson-Phenix Co. for several years.
Westinohoise Machine Co., Pittsburg, Pa., has recently obtained

an order for two 37,10 K. W. steam turbines for the Northern Indiana
(ias and Electric Co. of Chesterton. III. The turbines will operate with
a steam pressure of 17.> pounds, with 100 degrees superheat, exhaust-
ing into 28 inch vacuum, and will be connected to Westlnghouse
generators.

Grand Rapids Machine Tool Co.. Grand Rapids, Mich, has been
Incorporated with .$20,000 capital, $10,000 of which is subscribed and
paid in. The officers are Matthew Lund, president ; J. V. Nellist, vice-
president

: and G. C. Mason, secretary and treasurer. The companv
manufactures plain milling machines and no further equipment will be
added now.
Reed Mfg. Co., Erie, Pa., manufacturer of machinists' vises and

steam fitters' tools, has .just completed a large three-story addition to
Its factory which Increases the capacity 80 per cent. The equlpmeni
IS modern In every respect. The company's business has grown very
rapidly, its records showing a net increase each month for over twentv-
four months.

.\merican .Motob Trl-ck Co., FIndla.v, Ohio, announces the consoli-
dation of the Lockport Stamping Co., the Findlav Motor Co., and the
American Motor Truck Co. The Lockport Stamping Co. and the Amer-
ican Motor Truck Co. are being moved from lockport, N. Y.. to Find-
lay, where the executive offices of the consolidated concerns will be
located also.

Lester & Wasley Co., Inc., Norwich, Conn., has been Incorporatitl
to manufacture "Leader" envelope machines, and other light machlnei v,
with a capital of .$25,000. The incorporators and directors are

:

Frederic W. Lester, president: II. 7,. Stanton, vice-president: Perilval
n. Chapman, treasurer; Franklin II. Allen, secretary; and George W
-Armstrong, superintendent.
Bowman Klackman Machine Tool Co., 720 N. Second St.. St. LouU

Mo., is the successor of .Vlbort B. Bowman, dealer in machine shop
equipment. The change Is due to Ihe entrance into the firm of Mr.
G. II. Blackman. a graduate of the mechanical department of the
.Missouri Slate University and an eNperienccd machine tool man. He
has been with the Bowman concern for several years.
Ahrens Iron Works Co.. Cincinnati. Ohio. Is a new corporation

which succeeds the Union Iron Works Co. of that cltv. The new com-
pany has been regularly chartered under the laws of the state of Ohio
and the business will be conducted in the modern and extensive plant
recently constructed by the Union Iron Works Co. The business is the
manufacture of structural and ornamental steel and iron work.

Maniieim Mfg. & Belting Co., Manhelni, Pa., Is a new company
wlilch has recently been formed. The officers are: Chas. Bond, pres-
ident; George H. Danner, vice-president; M. M. Pfautz, secretary;
and M. G. Hess, treasurer. The principal object of this company "la
to manufacture Veelos Balata belting, a product which has up to thi-
present time been imported by the Chas. Bond Co. of Philadelphia.
Pa.

Reliance Electric & Engineering Co., Cleveland. Ohio, has removed
t" its new offices and shops on Ivanhoe Road. The new plant is of
i-einfoiced concrete construction with saw-tooth roof and other features
of the modern up-to-date manufacturing plant. The company manu-
factures the Reliance alternating current and direct-current motors
and direct-current ad,1ustable-speed motors, which latter are being used
advantageously for machine tool driving in combination with simple
mechanical changes.

Wilmington Institute Free Library, Wilmington. Del., is making
a special effort to develop its department of applied .science. The cir-
culation of technical books used by the working men of the city has
increased nearly 200 per cent in five years. The department has been
seriously handicapped in not having the trade catalogues of the various
manufacturing concerns throughout the country and the librarian re-
quests that manufacturers send their catalogues to the librarv. -Vnv
trade catalogue published in the country will be valued.

Yai.e & TnwNE Mi-G. Co.. Murray St.. New York City, has been
awarded the contract tor installing a complete monorail overhead tram-
way system for the .1. H. Ladew Co.'s new largo tannery. Plank Road
and Passaic River. Newark. N. J. The equipment comprises about
three-quarters of a mile of I-beam, three traveling cranes, transfer
devices, automatic fire-door attachments, etc.. and is notable as show-
ing the tendency toward overhead or "aerial" transportation for the
handling of materials in up-to dale manufacturing establishments.
Buffalo Forge Co.. Buffalo. N. Y.. reports that the New Jersey

Zinc Co. has recently placed an order for fifty-four large special fans.
These fans were purciiaseii after a competitive trial of several makes
under identical conditions. The saving of power effected in the
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MEAN ABSOLUTE PRESSURES—

I

Mean Effecfive Pressures ' Obfalned by Subfracfingf /he Back Pressore
from i-he Mean Absolute Pressure:

18 Pounds Non- Conderjsing, 4 Pounds Condensing (22 /nches Vacoum).

Percent
Cuf-Off 6 9 IZ /S ZO 2S 27.S 30 3£ 40 SO eo 70 as

Ejfpansion
RaHo = R 1 e.ei 11.10 8.33 6.67 S.OO 4.00 3.64 3.33 2.86 2.50 2.00 1.67 1.43 /./a

Lo9c ^ 2.813 2.4 8 2.120 1.897 1.609 1.386 1.291 1.204 I.050 0.9/6 0.693 0.5 1 1 0.357 0./63

(:ii-loff^R)/R 0.229 0.307 0.374 0.43S 0.S22 O.S97 0.630 0.66I 0.7 /S 0.767 0.847 0.907 0.95 0.989

Pressures

Absoluh Qage

a 1.83 2.4S 3.00 3.48 4.17 4.77 S.04 5.29 5.74 6.13 6.77 7.25 7.6 7.9/

12 2.7* 3.€8 4.49 S.2I 6.26 7.16 7.56 7.93 8.61 9.20 10.16 10.88 1 /.40 / /.3€

1 e 1.3 3.f>6 4.91 S.99 6.9S 8.35 9.SS 10.08 10.58 1 1.48 12.26 13.55 J 4.50 /S.20 /S.82

so S.3 4.sa 6./

3

7.49 8.69 1 0.44 1 1.93 I2.60 13.22 14.35 15.33 16.93 J8.I3 /e.99 /9.77

24- 9.3 S.49 7.36 8.99 10.43 I2.S2 14.32 IS.I2 15.87 17.22 18.40 20.32 21.76 22.79 23.72

Z8 I 3.3 e.4i 8.S9 I0.48 12.16 14.61 I6.70 I7.6t 18.51 20.09 21.46 23.7
1

25.38 26.59 2 7.63

32 1-1.3 7.32 '9.81 1 1.98 I3.90 16.70 I9.09 ZO.I6 21.16 22.96 24.53 27. 09 29.01 30.39 3/. 63

3e 21.3 8.24 1 1.04 13.48 IS. 64 J 8.78 21.48 22.68 23.30 25.83 2 7.59 30.48 32.63 34./

9

35.59

40 2S.p 9.IS 12.27 14.98 17.38 2 0.87 23.86 24.ZO 2 6.45 Z8.70 30.66 33.86 36.24 3 7.99 39.54

44 29.3 10.07 13.49 16.47 19.12 22.96 2 6.25 2 7.72 2 9.09 31.57 33.73 3 7.25 39.89 4/. 79 43.49

48 33.3 10.98 14.72 17.97 20.86 2S.OS 28.64 30.24 31.74 34.44 36.79 40. 64 43.5/ 45.S9 47.4S

SZ 37.3 1 1.90 IS.9S 19.47 22.S9 27.13 31.02 32.76 34.38 37.31 39.86 44.02 4 7./

4

49.33 S/.40

se 41.3 12.81 17.18 20.97 24.33 29.22 33.41 35.28 37.03 40.I8 42.92 47.41 S0.76 S3./3 SS.36

160 4 S.3 1 3.73 18.40 22.46 26.07 31.31 35.80 37.80 39.67 43.05 45.99 50.80 S4.39 56.93 S9.3/

94 49.3 14.64 19.63 23.96 27.61 33.40 38.18 40.32 42.32 4S.9Z 49.06 S4./g S8.02 €0.78 63.26

Contributed by C. C. Cariaa No. 142. Data Sheet, MACHINERY, M»y. 1911

MEAN ABSOLUTE PRESSURES—II

Mean Effecf/ve Pressures Obtained by Subtracting the Back Pressure

from the Mean Absolute Pressure:

/a Founds Non- Condensing, 4 Pounds Condensing (22 /ncties Vacuum). .

1

Percen

t

Cuf-00
6 3 12 15 20 25 27.5 30 35 40 so 60 70 85

expansion
Ratio-

R

16.67 1 I.IO 8.33 6.67 S.OO 4.00 3.64 3.33 2.86 2.5O 2.00 /.67 /.43 /./8

Log^R 2.8/3 2.4oa Z.IZC 1.897 1.609 /.3a6 /.29/ /.204 /.050 0.9/6 0.693 OS// 0.357 0./63

(/+log^R)/R 0.229 0.307 0.374 0.435 OS2 2 0.597 0.630 0.66/ 0.7/8 0.767 0.847 0.907 0.950 0.989

Pressures

Absolute Qage

68 S3.3 15.56 20.36 25.46 29.55 35.48 40.57 42.84 44.96 48.79 S2./2 57.57 6/. 64 64.58 6 7.22

72 57.3 /6.47 22.08 26.96 3 /.2a 37.57 42.96 45.36 47.6/ S/.66 S5./9 60.96 65.27 68.33 7/./ 7

' 7 6 61.3 17.39 23.3/ 28.45 33.02 39.66 45.34 47.88 so. 25 S4.53 58.25 64.34 68.89 7 2./

8

7S./3

ao 65.3 ia.30 24.54 29.95 34.76 4/. 74 4 7.73 S0.40 S2.90 S7.40 6/.32\ 67.73 72.S2 75.93 79.03

84 69.3 /9.22 25.76 3/.45 3 6.SO 43.83 SO./ / 52.92 SS.S4 60.27 64.39 7 /.// 76./S 79.77 33.03

88 73.3 20.I3 26.99 32.95 38.24 45.92 52.SO SS.40 53./

9

63./

4

6 7.4S 74.50 79.77 83.57 36.99

92 7 7.3 Z/.05 28.22 34.44 39.97 48.0/ 54.89 57.96 60.83 66.0/ 70.52 7 7.89 83.40 87.37 90.94

96 81.3 21.96 29.44 35.94 4/.7/ S0.09 S7.27 60.43 63.43 68.83 73.58 a/. 27 87.02 9/./

7

94.90

1 00 65.3 ZZ.88 3(7.67 37.44 43.45 52./

a

59.66 63.00 6 6./

2

7/. 75 76.65 84.66 90.65 94.97 93.95

I04 8 9.3 z3.ao 3/.90 38.94 45. /9 54.27 62.05 65.52 168.76 74.62 79.72 83.05 94.28 93.77 /02.8

106 93.3 24.71 33./

2

40.44 46.93 56.35 64.43 68.04 7/.4/ 7 7.49 32.78 91.43 97.90 /OS.

6

/06.8

112 97.3 25.63 34.35 4/.93 48.66 58.44 66.82 70.S6 74. OS 80.36 85.85 94.82 /OI.S /06.4 //0.7

fis 1 0.3 26.31 35.27 43.06 49.97 60.0/ 68.6/ 72.45 76.04 82.5/ 88./

5

97.36 /04.2 /09.2 //_3.7

1 ZO 105.3 27.56 36.ao 44.93 52./

2

62.6/ 7/.59 7S.60 79.34 86. /O 9 /.9a / 0/.6 /oa.a 1 14.0 / /3.6

/ 25 1 /0.3 28.60 38.34 46.80 54.3/ 65.23 74.58 78.75 82.65 89.69 95.8/ /OS. 8 / /3.3 / ia.7 /23.6

Cootributed by O. C. Oarlss No. 42, Data Sheet. MACHINEBT, May, IMl



WINERY, May, \9n
Usntitled "Horsepower of Steam Engines'

MEAN ABSOLUTE PRESSURES—III

""

•

Afeon Effective Pressures Obfained by Subfracfing the Back Pressure
from the Mean /Ibsolute Pressure:

18 Pounds Non- Condensing, 4 Pbunds Condensing (zz inches /acuum).

Percent
Cuf-Off 6 9 IZ IS ZO ZS Z7.S 30 3S 40 SO 60 70 as

Expansion
Ratio 'R 16.67 1 I.IO 8.33 6.67 S.OO 4.0O 3.64 3.33 Z.86 Z.SO Z.OO 1.67 1.43 1.18

Log^ R 2.813 2.4 08 2.1 20 1.891 1.6 O9 1.386 1.291 I.Z04 I.OSO 0.9I6 0.693 O.SII 0.3S7 O.I 63

(l + log^R)/R 0.229 0.307 0.314 0.43S OS22 0.S97 0.630 0.6 61 0.7/8 0.167 084 7 0.907 0.9S0 0.989

Pressures

Absoluk Ocge

130 1 1 S.3 Z9.74 3 9.97 48.61 S6.49 67.83 77.S6 81. 90 8S.96 93.28 99.6S 1 1 O.I 1 17.8 IZ3.S IZ8.S

I3S / 20.3 3 0.89 41.40 S0.S4 S8.6e 70.44 80.S4 8S.OS 89.Z6 96.86 I03.S 1 14.3 IZZ.4 IZ8.Z 133.4

140 1 2S.3 32.03 42.94 SZ.4Z 60.83 73.0S a3.S2 88.20 92. SI lOO.S I0 7.3 1 I8.S IZ6.9 I33.0 138.4

14S 13 0.3 33.18 44.47 S4.29 63.00 7S.66 8 6.SO 9I.3S 9S.87 I04.0 1 1 I.I IZZ.8 13 1.4 13 7.7 143.3

ISO 1 3S.3 34.32 46.0I S6.I6 6S.I8 78.27 89.49 94.SO 99.18 I07.6 J IS.O I2 7.0 I3 6.0 I4Z.S 143.3

1 5S I4 0.3 3S.46 47.S4 S8.03 61.3S 80.88 92.47 97. 6S I02.S II 1.2 1 18.8 13 1.2 I40.S I47.Z /S3.Z

160 14 S.3 36.61 49. 07 S9.90 69.S2 83.49 9S.46 I00.8 IOS.8 1 14.8 I2Z.& I3S.S I4S.O ISZ.O IS8.Z

I6S IS 0.3 37. IS SO. 61 61.18 71.69 8 6.IO 98.44 i04.0 I09.I 1 18.4 1 ze.s 139.7 149.6 IS 6.7 163.1

no ISS.3 38.90 S2.I4 63.6S 73.87 88.71 IOJ.4 107.1 1 IZ.4 J2 2.0 I30.3 143.9 IS4.1 / 6 /.4 I68.0

ISO ies.3 41.18 SS.2I 61.39 78.21 93.92 I07.4 113.4 1 1 9.0 1 Z9.Z I38.0 IS2.

4

163.2 I70.9 17 7.3

190 11 s.3 43.41 S8.27 1 1.14 82.S6 99.14 1 13.4 / 19.7 IZS.6 136.3 I4S.6 I60.9 17Z.Z I80.4 187.8

zoo 18 S.3 4S.76 61.34 14.88 86.90 I04.4 1/9.3 ize.o 13 2.2 I43.S IS3.

3

16 9.3 18 1.3 189.9 197.7

Zl 5 ZOO.

3

49.19 6S.94 80.SO 93.42 1 1 Z.Z 12 8.3 I3S.S 14 2.2 IS4.3 164.8 laz.o 194.9 Z04.Z Z/Z.S

Z30 Zl S.3 S2.6Z 70.S4 80.1

1

99.9S 12 0.0 1 3 7.2 144.9 IS2.1 I6S.0 176.3 194.1 Z08.S Z 1 8.4 ZS7.4
Z45 Z30.3 S6.06 IS. 14 91.73 I06.S 1 27.8 I46.Z IS4.

4

1 6Z.O 1 1S.8 187.8 207.4 ZZZ.I Z3Z.7 Z4Z.Z

Contributed by C. C. Cariss No. 142. Data Sheet. MACHINERY, May, 1911
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MACHINING A MILLING MACHINE COLUMN
By FRED E.

THE prevaiHng practice of American machine tool build-

ers is the use of jigs and fixtures for practically all the

principal machining operations, and the leading con-

cerns provide a jig or fixture for all drilling, boring, planing

and milling operations whatsoever. The use of jigs insures in-

terchangeability and greatly reduces the cost of quantity pro-

duction. On that all are agreed, but the practice varies consid-

erably as to form of jigs and the way they are employed.

The box jig originally developed for manufacturing firearms, in

which the part operated on is partly or entirely enclosed

in a cast-iron box having a hinged cover or the equivalent,

Is the form commonly used for the smaller machine tool parts,

but obviously the box jig becomes very heavy and cumber-

some when applied to the larger castings such as frames,

slides, etc., and while the box construction of the jig has

companying the operation sheet Is a drawing of the part,

showing where the operations are to be performed as well

as the dimensions and other data commonly given on shop
working drawings. The operation sheet gives the order of

operations, the tool-room number of the jigs and tools and
their shelf locations in the tool-room. The drawing of the

column, reproduced In Fig. 1, shows the position of the parts

to be machined. They are indicated by reference letters

and the same references are used herewith.

The first operation on the column is rough planing the face

-i, which Is done on a Gray planer. Two tools are used In

one tool-post on the roughing cut, as can be seen In Fig.

2. The cut is thus divided between two tools, the leading

tool being set deeper than the following tool, of course. After

roughing the front face, the column Is cleaned and painted.

Fig. 1. Drawing: locating the Machining Operations
«

certain advantages over all other forms, its cost, the space

required for storage and other drawbacks have led the ma-

chine tool maker to the use of sectional or piece jigs, which

are supported by the work itself, instead of enfolding and

supporting the work. The piece jig, of course. Is located

and supported by a i/reviously machined surface usually made
either by planing or boring. An excellent example of simple

but accurate piece jigs is the equipment used by Kearney &
Trecker Co. of Milwaukee, Wis., for the manufacture of its

well-known knee-type milling machines, and In the follow-

ing article we have illustrated and described the jigs, tools

and operations on a No. 3 column in their regular order.

An operation sheet is made up by the drafting and planning

department for each part. In the form shown here, and ac-

• Editor of Machinekt.

listed in the Operation Sheet on the Next Page

The rough planing operation not only relieves the strains

In the casting, but it serves also as a thorough inspection of

it. Should serious defects be found that cause rejection of the

casting, the loss is not so great as it would be If the clean-

ing and painting had been done first. (See the following

article describing the painting operations in detail.) The
column is then returned to the planing department and the

back of the column, B, and door frame C are rough and finish

planed. See Fig. 3 for set-up on planer, tools, etc.

The fourth operation is milling the surface D, as shown
in Fig. 4, and sawing the %-Inch slots M required for the

overhanging arm clamps. (See Fig. 5.) These operations are

designated as a and b on the operation sheet, both being mill-

ing operations on the same special machine—a larger size

of the Milwaukee miller. The fifth operation is drill-
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ing the holes K and L. Filler pieces are slipped into the

slots M before drilling, and after drilling, the holes are

tapped and the clamp screws screwed down tight. This is

done to prevent change of shape after boring the overhanging

arm hole, which was found to take place if the slots were cut

after the hole was bored. The column then goes to the planer

for finish planing the surface A, Fig. 1. During the time

that elapses between the rough planing of the face and the

finish planing, the internal stresses in the castings are re-

lieved and little or no change need be anticipated afterwards.

upper end by the spindle that drives it. The straight and

taper reamers and cutters for stepping out the taper hole

are shown on a stand at the left with wooden base and top, in

which latter a number of holes are bored for the reception

of tool shanks. These stands, provided for holding boring

Fu,„OJl OPEKATiO.V SHEET ^ -

KEARNEY & TRECKER CO. V 1

,.»=.«• No. 3 ,«„,,« Column ,^ „o CI

„,„„„., I.I./».M. „„ 11/19/10 „.„.o»o CI

„...„.s """ TMISo9
Ho K" "•sr- 6p«l F»«

1841 B

1 (a) Rough Plane at A — 667 252 B

2 Clean & Palm
1842 B

1 (b) Plane at B B i C 1115 252 B

4 (a)-Mlll at'D

(b)-Saw at, M M

2165 267 71

5 Drill at K K i L

6 Finish Plane at A
1769 170 45

7 Bore E & F 1850 170 47
1853 75 A

8 Hand ream F 1850
566

75
72

A
37

9 (a)-Bore G
613 ^3 37

(b)-Bore with Jigs 658
659
1609
742

723

74
73

254
107

174

41
37
24
40

23

10 (a)-DriH at D i

(b)-Drill at H 1573
1864

191
90

50
61

{c)-Bort & Face N 1860
1858

255
97

A
45

11 (a)-Drill »ith Jigs at B

(b)-Drill oil holes- on Press

733
1747
729
860

76
74
76

107

SO
41
50
40

12 Filler Paint

13 Drill oil holes with portable Drills

14 Scrape

Operation Sheet listing All Operations on Milling Machine Column

The gages shown in Fig. 6 are used for testing the shape and

dimensions of the vees and dovetail.

After the finish planing the column goes to an upright

drill press to have the spindle holes E and F bored and

reamed. It is clamped face down on a carefully leveled bed.

^^1
^^1

v^sXkBH

Fig. 3. Rough and Finish Planing Back of Column, Door Frame
and Vertical Trip Slot

tools, reamers, drills, counterbores, etc., are shown support-

ing various tool equipments in a number of the illustrations.

After the spindle hole is bored and reamed, the column Is

Fig. 4 MlUing Edges of Opening Into the Change-gear Cavity

laid down on its back and the ingenious hand reaming jig

shown in Fig. 9 is put in p'ace. as illustrated in Fig. 10. The

Fig. 2. Rough Planing on Face to take out Spring and Inspect the Caating

Fig. 7; the boring-bar, of the form shown in Fig. 8, is sup-

ported at the bottom by a bushing that is located by the front

face, the vee and the ledge that was milled in operation 4.

The pin, bearing against the ledge, is shown near the base

and in front of the opening in Fig. 7, The column, of course,

must be accurately located under the drill press spindle

inasmuch as the boring bar is aligned and supported at the

Fig. 5. Sawmi^ Slots lor Overhanging Arm Clamp

jig is supported by a narrow bearing in the spindle hole

in the front and the abutment screws in the four points
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of the spindle. These screws are set out against the inside

walls of the column, the adjustment being made with refer-

ence to the column face by the straightedge and micrometer

mounted on the end of the 18-inch arm. When the reaming

jig is accurately set, the test bar is removed and the reamer

and reamer bar inserted, as shown in both Figs. 9 and 11,

the latter view showing the men at work reaiiiiug the back

taper bearing for the spindle box. Of course, this operation

is simply scraping the taper bearing to correct the slight

inaccuracy of alignment that may have been found with the

test bar.

Having bored and reamed the spindle hole square with

the front face of the column, the following boring and ream-

The subsequent operations under 9 are designated here

as 9 b 1, 9 b 2, 9 b 3, 9 b 4 and 9 b 5, respectively. The opera-

tion 9 b 1 is illustrated in Fig. 14, and reference to Fig.

1 will show the reader more clearly where the holes are

located and the nature of the work. The jig is located by

r.\~, u-s^^-
-12— 1

^
,

„'16'

f' s^ :3 i?;:;'a

1 -.3 50 ///^—
.

G2,JGE FOR COLUMN CI

TOOL STEEL

Hi^RDEN

-12—

-l"^
LJ_i.

GAUGE FOR KNEE C 235 TOOL STEEL

Ht-/i«

Jfuo'iJiier.v. .V. r.

Fig. 6. Gages for Testing Column and Knee Vees

ing operations are done, using this hole as the starting point

and means of location and alignment. Operation 9, displayed

in Fig. 13, this being the boring of the arm hole, is also done

under an upright drill press. The jig, which embraces the

top of the column, is located by a ground bar with bushings

fitting the spindle hole, and the boring bar is of the same

form as that illustrated in Fig. S. The arm clamp screws

are set up, clamping the filling pieces snugly before this bor-

ing operation is started, the reason being, as before explained,

to avoid changes of shape and alignment that were invariably

Fig. 7. Boring tile Main Spindle Hole

tlie spindle hole and the milled sui-face M. As this hole is

cut from the solid, a twist drill is used to open it. The accur-

ate location of the column under the spindle is obtained by

means of the plug shown standing at the right of the drill.

.£iARMHOLE BORING AND REAMING BAR ^O-
o ;

I 6

-pf=i-
BORING 8AR\

3
eORI^G BAR BUSHING

TWO WANTED
RN.ALL OVER

DRILL BUSHING
K<--/>'A--'/^.y'.y.'.'.-:- i TWO WANTED

COUBLE REAMER WITH INSERTED 3L/S0ES

O^TmOI

REAMER BUSHINGS

DOUBLE REAMER WITH INSERTED BLADES
\ REAMER

8 &^D£S
J_" ZJ'
16 16

DRILL 3USHINQ

REAMER BUSHING
RNISH ALL OVER

a ID

[777V-_

F

M
'

N

PQ R
DRILL BUSHINGS

G H K L

ilMUijter:/.X. Y.

Fig. 8. Boring-bars, Reamers, Buablngs, etc., constituting Part of Tool Equipment for Boring Column

developed if the slots were cut after the arm hole was bored. this being placed in the spindle when the jig is aligned. The

The general construction of this jig, bars, etc., is indicated in plug fits closely in the jig and the column and jig must be

the sectional view. Fig. 12, which shows the jig in place; and in close alignment before it will enter and pass through

also an end view of it. freely. The boring bar, facing tools, reamer and bushings for
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the operation also appear in the illustration on the stand at

the left, and the details of the reamer are given in Fig. 8.

The small cast-iron ribbed plate leaning against the base,

having three slots, is a convenient and reliable gage for con-

trolling the depth of cut of the facing tools. This plate is laid

TAPER IH P- f^'
1 I

15 BLADES «/le X Jj'

SLOT TO SUIT

Fig. 9. Reaming Jig for Locating and Supporting Hand Reamer in Spindle Bearings

on the planed surface of the column with the sides of a slot

astride the facing tool bar, and the collar on the tool limits

the downward travel. Leather collars are provided for the

boring bars to prevent chips falling into the bushing below

and destroying the accuracy of fitting. These collars, though

simple features, are very important in keeping the tools in

first-class condition.

In Fig. 16 the column is seen undergoing operation 9 b 2,

the location of which is indicated in Fig. 1. The bars and

tools are at the left mounted in their stand ready for use, and

the details of the jig appear in Fig, 1."). The construction of this

acter of the operations is shown by the form of the tool in

the drill spindle and the one lying on its side on the column,
at the left.

Operation 10-a is also done under the radial drill, Fig. 20.

The jig in place is located by the horizontal milled ledge and
one vee. The jig for the door frame and
the vertical trip strip are leaning against

the jack and the column, and the tools lor

the operations are in the two stands at the

left. Operation 10-c is boring the hole for

the elevating screw and facing the boss,

Fig. 21, in which a long bushing for the

nut is fitted. The reason for not making
this boss for the nut integral with the cast-

ing is that it would seriously interfere with

planing the front face of the column.

Fig. 22 shows another radial drilling job,

this being the tap holes for the feed-box

and pulley bracket. This illustration shows
the jig, standing on edge, that is used in

operations 9 b 1, 9 b 3 and 9 b 4, and
illustrates the principle of supporting and

locating jigs by plugs fixed to the jig plates. The line illustra-

tion Fig. 23 gives further details of this jig.

Last but not least the operation lib, drilling the oil-holes.

t'lg. 1<J. Showing how Reaming Jig Is set to Face of Column

jig is somewhat peculiar because of the necessity of insert-

ing a supporting bar and clamping the jig to it after inser-

tion. The jig, of course, supports the bor-

ing bar at the top and bottom.

Operation 9 b 3, seen in Fig. 17, requires

the bars, reamers and facing tools on the

two stands at the right; and the jigs and
tools for operation 9 b 4 appear in Fig. 18.

In Fig. 17 the bar in front inserted in the

hole previously bored acts as a stop against

which a pin in the jig plate abuts. The
small holes In the jig shown in Fig. 18 for

tap bolts are drilled under a radial drill,

the important bearings only being bored

under the upright drills.

Operation 9 b 5, illustrated in Fig. 19, is

boring and facing the seats for the spur-geared pumps that

circulate the lubricating oil to all the internal bearings, and
the fluid for cooling and lubricating the cutters. The char-

r:k' 'I Hand Reaming the Spindle Bearings

completes the list of machining operations. Notwithstand-

ing the fact that practically all have to be performed within

limits of one-thousandth inch and some are difficult of ac-

cess, the equipment is extremely simple. The peculiar in-

ternal construction of the column is due, of course, to the

all-geared drive and automatic lubrication, the latter being

an exclusive feature of the Milwaukee miller.

The tool equipment briefly described in the foregoing is

K'-SVSS-sv^V.^-s's.'vV.V-^^^^-s^VvSV-.^S's^-vVs-^'r- EPAT. on
m FtNISM «LI

. ^^^^ /two wasted

rx."|-i
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ifilchi'ierr.S.Y.

Fig. 12. Showing Construction of Arm Hole Jig and the Spindle Bar

of admirably simple design and Is adapted for the use of

skilled mechanics. In this respect It is at a disadvantage, per-

haps, with the more costly and cumbersome box jigs that are
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practically fool-proof. But users of these milling machines
generally will not be sorry to learn that though they are the

product of a highly developed manufacturing plant, plenty of

good old-fashioned ideas still prevail here, as to the character

of men and methods employed in doing work, that satisfy

Fig, IS Boring the Overhang Arm Bole. Clamp Screws are
snugly set before Boring

the ideals of the two enterprising partners who have built up
this flourishing business.

PAINTING MILWAUKEE MILLING
MACHINES*

Most good mechanics at some time or other in their me-

chanical careers have been greatly impressed with the diffi-

mechanic to build a good machine than to finish it In keep-

ing with its use and purpose. The product of the individual

is generally recognizable as "homemade" until he has ac-

quired the faculty of carrying his work clear through the

finished, stage with tliat indescribable something known as

Fig. 14 Operation 9bl, Bar located by Spindle Hole and Milled
Surface at Edge of Opening

.i

BUSHrNQS/l

o,P. K
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-

Fig, 15. Jigs for Operations 9bl, 9b2 and 9b3, respectively See Fig. 8 for Bushings

culty of finishing a machine or tool satisfactorily. In fact It

may be truthfully stated that it is far easier for the average

* For further information on the subject see :

ing Machine Tools," April, 1908.
"Painting and Flll-

"taste." Many of us who are not "strong on finish" take

comfort in saying that it counts for little, and a machine
will do its work just as well whether well painted or not.

The truth is that finish, although something apart from me-
chanical excellence, is that which marks its climax, requiring

both the skill of the mechanic and the taste of the artist to

secure the most pleasing result. The effect on the intelligent

prospective buyer is two-fold.

It is not uncommon to hear a buyer of machine
tools say that he does not care anything about how
a machine is painted so long as the important parts
and the general workmanship are satisfactory. While
this man is quite correct in his choice—preferring a
well-made to a well-finished machine—it is a note-

worthy fact that the number of buyers making this

distinction is steadily diminishing, and it is becom-
ing generally understood that a manufacturer who
exercises the care necessary to finish his machines
nicely will be pretty sure to exercise the same care
with the details of construction. The most cold-

blooded buyer is affected favorably by a well-painted
machine in spite of his blustering statement to the
contrary—just as he is affected by the lines and dis-

tribution of the parts of the machine that go to
make a harmonious design. This, however, is an-
other story—how machine tools are painted by one
successful concern.

It is strongly recommended that a beginner in the
machine tool field pay close attention to the matter
of good painting. In the early days of their ven-
ture both Messrs. Kearney and Trecker of the Kear-
ney & Trecker Co., Milwaukee, Wis., makers of the
Milwaukee milling machines, studied the problem
carefully and did the work with their own hands,
learning that proper materials was only part, and

that painstaking care was needed at every step. Interested
critics suggested that paint was the only good thing about
these machines, but the man who bought had opportunity to
test for himself, and the good painting was one of the

Machinery.y.T
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things that induced him to give the machine a trial.

Objection is sometimes made on the ground of cost but this

will not hold good as the expense is far less on a percentage

basis than It Is in the case of a hay rake, and the added value

to the user is just as great In one case as it is In the other.

At the solicitation of the editor the Kearney & Trecker Co.

Fig. 16. Operation 9b2. Notice Compres-ed Au- Hose—Compressed
Air used to blow away Chips

has given the steps of painting the Milwaukee milling ma-

chines, and the materials used. It should not be inferred, of

course, that other paints cannot be used with equal success

care amy more than a scraper and surface plate in the hands

of a careless workman will produce a flat surface.

1. Clean castings free from rust, graphite and oil.

2. Give castings one priming coat made with 16 pounds

Patek Bros. No. 1470 paste primer and one gallon of turpen-

tine. Brush on, and let stand over night.

Fig. 17- Operation
and Boring bars

3. Cardboard coat as thinly as possible with

Xo. 1427 machine filler, followed in 24 hours by

of the same. Allow this to dry for 24 hours.

Patek Bros.

a brush coat

Fig. 18, Operatioil 9b4. Bars located Irom Holes produced in Opera-
tions 9bl and 9b3. Depth Gage shown In Fig. 14 also used

but these are what have been found uniformly satisfactory

after years of trial. The company emphasizes the fact that

materials and tools do not give results without painstaking

Fig U.- Operation 9b5. Boring and Facing
Pump Seats

4. Rub down with No. % emery cloth. Use water wher©

dust Is objectionable.

5. One coat Sherwin-Williams No. 7682 oil-proof paint.
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When this coat is dry the parts are ready to be assembled.

6. Putty all imperfect places where the surface has been

Fig. 20. Operation 10-a.
Ledge on Side of Columi

ontal Milled
ump Jack

marred during the assembling operations, using hard drying

putty.

7. Sand with No. sandpaper.

8. Coat with grain alcohol orange shellac very thin—merely

Figr. 21. Operation 10-c. Boring the Boss for the
Elevating Screw Nut

a wash—to prevent any oil that may have soaked into the.

filler from interfering with the finishing coat.

9. One finishing coat Sherwin-Williams No. 7682 oil-proof

paint. Use Fitch hair brush.

The large castings such as the columns are rough ma-

chined before any painting whatever Is done. The reason Is

to find imperfections, if there be any, which would cause their

rejection, before doing unnecessary work that would be loBt

iu case a piece was scrapped.

* * * J
GERMAN EXPORTS AND IMPORTS OF

MACHINE TOOLS
The exports of machine tools from Germany during 1910

aggregated 59,166 metric tons (1 metric ton =: 2204 pounds).

Fig. 22. Operation 11. Drtlling Small Holes. Note Locating Plugs
on Jig sho\m standing on Edge

This is the highest record so far obtained, the highest pre-

vious record being for 1908, when the exports amounted to

58,522 metric tons. During the past year Austria-Hungary
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Fig. 23. Details of Jig shovrn standing on Edge In Fig. 22.
Note Principle of Locating

was the best customer of German machine tools, one-fifth of

the exports being to that country. Italy and France occupy

the second and third places, respectively. Of the total imports

of machine tools to Germany, the United States furnished about

60 per cent, or 3500 metric tons out of a total of 6000 tons.

The imports of American machine tools to Germany were

greater in 1910 than in 1908 or 1909, but considerably less than

in 1906 and 1907. Ten years ago, in 1900, the exports of Ger-

man machine tools were only 10,892 tons, while the imports to

Germany were 69S1 tons.
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POWER-PRESS CONSTRUCTION—USES
AND ABUSES

By HART PRESTON

Would you ever think of running your automobile or the

engine in your shop without thoroughly lubricating it?

Then why not give the power-presses in yoUr shop the same

attention? Would you ever allow your engineer to run your

engine at 1500 revolutions per minute when the maximum
safe limit of speed is but 900? Then why run at 250 revolu-

tions per minute power-presses that are built to operate only

at a maximum speed of 125?

How often do you permit operators to take a J^-inch cut

on a lathe having a maximum capacity of a %-inch cut at

the normal speed? Not very often! But how often, on the

other hand, do you knowingly have the power-presses in your

shop cutting the equivalent of three, four or five square inches

of metal in spite of the ever-present fact that the machines

doing such work were bought under a rigid guarantee of

having a maximum capacity of one-half, or three-quarters of

the strain to which they are subjected?

As in the selling, so in their use, power-presses should be

looked after by men who know their goods, know how they

are made, what strains each and every component part is

designed to withstand and to what particular range of opera-

tions each press may be adapted. Yet the number of press-

users is by no means limited who, although fully equipped

for building their own power-presses, prefer (?) to have them

built by press-builders whom they acknowledge as being expert

mechanics in their line. But, notwithstanding these press-

users assume to dictate what should be the shaft diameter,

section of uprights, diameter of connection-screw, ratio and

size of gearing, etc., on presses for certain work for which

the builder has for an indefinite time furnished their com-

petitors standard presses that have proved entirely satisfac-

tory! It Is a sad fact that although there Is such a broad,

unlimited field in this line of machine building, there are but

forging work, embracing anything from a tobacco tag to a
seamless drawn steel barrel or bath tub, and in forging work,
from a typewriter bar to the heaviest automobile axles.

It is to be regretted that with the stamping and forging

business increasing by leaps and bounds in its scope, and
hence almost compelling progressive press-builders to be

constantly developing new and larger presses, there should

be such a wide variation of opinion as to the safety factor

to be observed in the construction of these heavy presses,

Fig. 1. Straight-sided Press—One-piece Construction

few men who can properly qualify as successful designers

and builders of power-presses. Yet in spite of this, we find

few, very few, power-press users who credit themselves with

such indisputable knowledge and authority as to dictate

"what's what" in power-press design, building their own

presses or even as much as controlling any of the stock of any

of the sheet-metal working machinery corporations.

As in other lines, there is strong competition in the press-

building industry; the ever-increasing substitution of steel

and other stampings and forgings for castings and solid

metal and wooden parts brings to established press-builders an

increased volume of business which at the same time is an

incentive to others to engage in power-press building. These

firms can be classified about as follows:

Builders of small presses only, for tin and other light work;

Builders of medium weight presses for producing brass,

aluminum and the lighter grade of steel stampings, also for

light forging work; and

Builders of presses for general sheet metal working and

Fig. 2. Gap-trame Press- One-piece Construction

some manufacturers at times often basing this as low as 3

to 1, and others as high as 6 to 1.

In the scrap-heaps about the country we find:

Frames cracked at the shaft bearings, through not having
sufficient metal at this point;

Uprights fractured just above the bed, clearly showing a
frame out of proportion to the shaft and gearing;

Arches of frames broken, due to the same cause as the fore-

going; and

Shafts twisted off entirely, due to the same cause, and thus
necessitating the discarding of presses, as the frames may not
be sufliciently strong at shaft-bearings to permit using shafts
of greater diameter.

Giving the press-user the benefit of the doubt in the ma-

jority of these breakages, and assuming that these presses,

when broken, were operating on work within their guaranteed

capacity, it is to be readily seen that one cannot be too con-

servative in installing rationally designed and proportioned

power-presses, particularly for heavy work.

In endeavoring to secure business one press-builder will

lay particular stress on the large section of the uprights of

his prtsses, another on the diameter of the shafts he furnishes

and the quality of the steel used in them, while another

(to humor a customer believing in the common fallacy of

buying the greatest weight for the least money, a policy, how-

ever, that is not pursued in the purchase of any other machine

tools) agrees to stiffen the bed and arch of a press to get

this additional weight, although in doing so he knowingly

unbalances his other proportions.

It is the general practice to use straight-sided presses as

shown in Fig. 1 in preference to the gap-frame presses in

Fig. 2 for the heavier classes of stamping and forging work.

The grade of steel to be found in the shafts of the different

makes of presses analyzes at from 0.30 carbon in the cheaper,

to 0.55 carbon in the better, makes. On shafts with com-

paratively short strokes it is possible to determine very

closely the maximum pressures that can be exerted with

shafts of given diameters, and the frames must naturally

be so proportioned as to withstand the full limit of the

shaft pressure. The strain which a straight-sided frame will

withstand is another point on which press-builders differ,

some figuring this as great as 5000 and others as low as

2000 pounds per square inch of upright section. In the

straight-sided frame, the pressure is transmitted in a straight

line, and the design of this style of frame is such as to more

uniformly distribute the pressure or strain over the entire

section of frame than in the other style. The frames of

the smaller presses of this style, that is to say, presses rang-

ing in weight up to about 50,000 pounds, with the frames

proper weighing approximately 25,000 pounds, are usually
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cast in one piece and designated as "one-piece" frames.

Frames above the welglit mentioned are usually of the

"built-up" type, shown in Fig. 3, having the bed, arch and

uprights cast separately and tightly bound together by means

of povk'erful steel rods, onto which the jam or check-nuts are

shrunk in place while the rods are hot. With the elastic

limit of these steel tie-rods definitely known, it is not diffi-

cult to determine the diameter of the rods required to lend

sufficient stiffness to these built-up frames to fully and safely

resist the maximum pressure of the shaft. However, as it is

extremely difficult (due to the cooling and contraction of

these rods) to tighten each of the nuts uniformjy, the diam-

eter of these rods should also be so proportioned to take care

of any undue strain on any of the rods through having the

nuts bearing tighter on one than on another and thereby sub-

jecting it to a greater constant strain.

It is interesting to note here the rapid advancement being

made only in very recent years on this style of construction.

Unlike the purchase of a lathe (using this as an example

only) in which the customer knows that the range of his

work will be limited by the size of the lathe he installs, press-

users often figure that instead of tying up the amount of money
actually required for a suitable press for certain work, they

Fig. 3. Straight-stded Press—Built-up Construction

can afford to take a little risk and purchase a somewhat

lighter press for the same job. To the discredit of some

press-builders, such manufacturers were until very recently

encouraged in this by the builder's offering to help the cus-

tomer out by reinforcing (?) the lighter frame by shrinking

steel tie-rods through it. True, they certainly stiffened

the frame, but so much out of proportion to the shaft

diameter that the writer has actually seen presses so con-

structed with the shafts twisted off entirely, close up to the

main bearings.

From the above it will be seen that up to the point where

frame castings are so large and heavy as to prevent castings

being as dense and hard as are required, it is not only

cheaper but safer to use frames without steel tie-rods, but

with the uprights designed in proportion to the shafts and

other parts. However, on the larger presses, where it is al-

most obligatory to use the "built-up" construction, and in

which the full strain of the shaft is diverted from the up-

rights to the tie-rods, the rods should not only be of un-

usually large diameter to take any reasonable overload, but

the nuts on them should also be of ample proportions and

the bosses on the frames on which these nuts bear should

also "je properly proportioned. This is indicated in Fig. 3.

Carefully comparing the relative weights and proportions

of the largest presses of this pattern, the number of each

make in use and the work they are producing, the writer

finds that. while all of the three best-known builders observe

about the same proportions, each has a different opinion as

to the weak point, or that part of the press which should be

so designed as to give or break before any other part, in the

event of the press being operated beyond its capacity. One
builder figures on the shaft bending, another on the connect-

ing-sleeve breaking, and the third on the driving-pinion giv-

ing way. It may readily be seen that the last is not only

the safest construction—as far as the possible damage to the

press and dies in such accidents is concerned—but also the

cheapest from the point of up-keep through time lost while
the tools are out of commission in making the necessary re-

pairs, for with the gear-guard arranged with suitable clear-

ance for the broken teeth to fall out of the way, all that

would ordinarily be required would be to carry an extra

pinion on hand for just such an emergency.
Another feature which should receive equally as careful

attention Is the clutch, which is, in reality, the heart of a
power press. Various types of friction clutches, as well as

block or jaw clutches, are recommended by the different

builders, and while a well-designed, practical block clutch

may operate with entire success even on the larger sizes of

presses, a properly-designed friction clutch with friction and
braking surfaces of proper proportions is not only equally as
efficient but preferable on these presses, particularly on
presses requiring a uniform, constant pressure (for deep-

drawn and similar work) which, of course, can be obtained
with a block clutch only through a portion of the travel or

stroke of the shaft. The friction clutch is also more efficient

for reducing and drawing operations, for testing and trying-

out dies, and as all properly designed friction clutches

can be started or stopped at any point of the stroke (some,
however, more quickly than others), this style of clutch is

preferable in case of accidents due to dies not being properly

set, getting more than one blank into the dies at a time, or

other causes.

Another feature is the ratio of gearing and pitch of teeth.

As in the safety factor for other vital parts of presses, we
find there is an equally great difference of opinion on the

ratio of gearing and the pitch of teeth. However, on several

leading makes of large presses of about equal weight and
capacity it has been proved that with these presses running
at the comparatively slow speed at which they must be oper-

ated in view of the large and heavy blanks to be fed into and
removed from the dies, It is the wiser plan to use gearing
of large diameter, with the diameter of pinion and ratio of

gearing designed to deliver the maximum efficiency of the

balance-wheel running at its safe limited speed of about 3500

feet per minute, rather than to be compelled to run the latter

at a greater and unsafe speed because of the use of

gearing of a lower ratio and coarser pitch, which must neces-

sarily be lighter, smaller in diameter, less powerful and re-

quiring greater driving power.

Other important details in the proper design and construc-

tion of power presses, particularly in the larger sizes, are:

Long slides, with gibs or ways also of ample length to
properly support and guide the slide, particularly on long-
stroke presses.

Main and crank bearings of shafts should be as long as
possible, with the main bearings extending inward as far aa
possible toward the cheeks of shafts to more rigidly support
them.

Conn.ection-sleeve and screw should be amply large to easily
withstand the full safe working-pressure of the shaft.

All bearings throughout the entire press should have ample
means provided for a constant, unchecked flow of properly-
distributed lubrication.

Various press-builders will at times give customers data on
"shearing stresses" to be used by them in determining the

pressure required for certain blanking or shearing w'ork.

These formulas, however, should be used most conservatively,

for when used to figure other work such as forming, emboss-
ing or swaging they cannct and should not be used as the basis

for determining the pressure required to perform these oper-

ations, inasmuch as, outside of ordinary blanking and shear-

ing work, the pressure required for the various operations

on stamped and forged steel work can only be definitely as-

certained by actual "trying-out," combined with good, thor-

ough tests and experience.

I
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CARTRIDGE MAKING—

3

METHODS EMPLOYED BY THE DOMINION CARTRIDGE
CO., LTD., IN THE MANUFACTURE OF SHOT SHELLS

By DOUGLAS T. HAMILTON"

A sheet of paper is in itself insignificaiit, but when passed

through a series of apparently simple operations its transfor-

mation is sometimes marvelous. Possibly no product of pa-

per bears out this statement to a fuller extent, than does the

shot shell as now made. This consists simply of a sheet of

paper formed into a tube of the required length, capped with a

brass head holding a detonating agent, and then filled with

powder and shot separated by wads. At the completion of

these operations, a cartridge is evolved which is a general

favorite with game hunters. While a shot shell does not in

Fig. 37- The Component Parts of a Shot Shell before and
after Assembling

the true sense of the term contribute to the highest welfare

of the civilized world, nevertheless the processes employed by

th Dominion Cartridge Co., Montreal, Canada, in its manu-

facture are extremely Interesting.

The shot shell to be described is shown in its initial stage

in Fig. 3S, where A is the paper sheet 0.0075 inch thick by

14 5/16 by 10 3/4 inches; B is the sheet rolled into a tube; C

is the tube cut into shell lengths; and D the trimmings. The

sheet A is made thinner at the edges E. being 0.005 inch thick,

so that when rolled into a tube, a smooth joint will be formed.

The component parts of the shot shell dissected and assem-

bled are shown in Fig. 37, where F shows the interior arrange-

ment of the loaded cartridge. The manufacturing operations

employed in making all the various parts shown will be de-

scribed, except those for the anvil and primer shown at J and

K, respectively. In this article Figs. 5, 8, IS and 27, which ap-

peared in the April and March installments, will be referred

to.

Rolling and Drying the Tubes

The first operation in the manufacture of a shot shell is

the forming of the sheet of paper into a tube, as shown at A

Fig. 38. Initial Stages through which a Shot SheU passes

and B in Fig. 38. This rolling operation is interesting, and

the machine in which it is accomplished is shown in Fig. 40.

A clear idea of the mechanism of this machine cannot be ob-

tained from the illustration as it Is of a rather complicated

construction, but the principle on which it works is as fol-

lows:

The paper sheets, which are in pack form about 12 inches

• Associate Editor of Machinery.

deep, are placed in a rack held on a carriage located at the

rear end of the machine. The carriage on which the packs of

paper are located is raised by a screw, which, in turn, is

operated by a feeding mechanism. This feeding mechanism
is so set that when a number of sheets have been withdrawn,

a finger held on a horizontal shaft connected with the rais-

ing mechanism is tripped, and the raising mechanism oper-

ates until the carrier is raised to a sufficient height to

continue the feeding operation. The sheets are withdrawn by

two small rollers which travel over the pack, pick one sheet

off at a time and place it on two rubber belts rotating on four

pulleys. These belts carry the sheet from the pack to the

table A located in front of the pasting and carrying rolls.

In withdrawing the sheets from the pack, they are separ-

ated from each other by a gaging mechanism, which allows

only one sheet to pass through at a time. Supposing, how-

ever, that this gaging mechanism is not set correctly and

that more than one she«t passes through; then when the

sheets are carried to the table A, they will not pass under the

arm B, as this arm if raised to a height greater than the

thickness of one sheet will stop the. feeding mechanism.

The sheet is fed to a stop C fastened to the table, and when

located in this position is carried from the table to the carry-

ing roll beneath the pasting roll D. by two rubber belts which

also rotate on pulleys, and are located at right-angles to the

belts that carry the sheet from the pack to the table. The
pasting roll Is corrugated, so that the paste will run freely

along it and be distributed evenly over the sheet. The paste

is pumped from a tank E through a pipe F to the pasting

rolls, a pump being supplied for this purpose. The pasting

and carrying rolls draw in the sheet, and at the same time

Fig. 39, Automatic Machine for Sizing the Tubes to the
Correct Diameter

spread the paste over it. As the sheet passes through, it

travels on a rack on its way to the rolling arbors.

The method of rolling the tube can be seen by referring'

to the diagrammatic view Fig. 43. Here A is the pasting

roll and B the carrying roll. The roll B Is cut away so that

the circumferential distance from C to D equals the width

of the sheet. This provision is made so that another sheet

cannot be drawn in until the one on the arbor is rolled and

the arbor indexed. The carrying roll and rolling arbor mech-

anism are so timed that the rolling arbor makes a sufficient

number of turns to complete the tube and index before an-

other sheet is drawn in. The sheet is drawn In over the

grate E. which consists of brass strips about 1/16 inch thick

and 1% inch wide, located beneath the rolling arbor when in

position for rolling the tube. These rolling arbors F and G
govern the inside diameter of the tube.

When the paper is located on the gi-ate it is driven forward

by the carrying roll B and comes in contact with the rolling

arbor before it leaves the rolls. As It passes the vertical cen-

ter line of the arbor F, the flappers H which are rubber strips

fastened in a roller / and rotating in the direction of the arrow,

flap the paper up against the rolling arbor. The rolling arbor

at the same time is driven in the direction indicated, and

carries the paper around, thus forming it into a tube. As

soon as the tube is completed, the indexing mechanism is
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operated, the arbor F being carried to the top and the arbor G
brought down in position for rolling.

The tube which has been rolled is now located on the arbor

and has to be removed. This is accomplished by a bushing

located on the rolling arbor back of the tube, and connex'ted

to a rack by a short arm. This rack is driven by a spur

gear, which when operated moves it along, thus carrying the

bushing and stripping the tube from the arbor. While one

tube is being stripped from the rolling arbor, another tube

is being rolled, so that there is a continuous rolling opera-

tion. The indexing mechanism is operated by a cam G (Fig.

40), which through a lever H having teeth cut in its upper

end meshing with a gear (at the rear of the ratchet-wheel L)

on the arbor /, rotates the disk J carrying the two rolling

arbors. The rolling arbors are located in the correct posi-

tion by means of the pawl K and ratchet-wheel L. The meth-

od of driving the rolling arbor when in position for rolling is

more clearly shown in the tube cutting machine. Fig. 42.

The tube as it comes from the rolling machine is wet and

in a plastic condition, due to the moisture of the paste, thus

ished size, and as they are forced through the die they expand
somewhat and are stripped from the arbor. This machine is

provided with a hollow spindle, so that the tubes pass through

it and drop into a box. The arbor indexing mechanism is

operated through a lever E actuated by a cam /'' held on the

rear driving shaft O. The carriage carrying the arbors C
and D is advanced by a large bevel gear L meshing with a

rack attached to the arbor slide. The bevel gear L is driven

by the main driving shaft G through bevel gears / and J.

After the shells are brought to the correct size they are

waterproofed, so that they will resist moisture, which is

necessary to preserve the powder; as those familiar with cart-

ridges know, powder will not explode when in a wet condi-

tion. The waterproofing operation consists in putting the

tubes into a wire basket A shown in Fig. 41, and then im-

mersing this basket with the tubes in it in one of the tanks

B. These tanks contain paraffine wax, which is heated and is

kept in a liquid state by steam pipes passing into the tanks.

The tubes are kept in this waterproofing solution until coated

thoroughly. The basket is then removed from the tanks and

Fig. 40. Automatic Tube Rolling
Machine

Fig. 41. Waterproofing Tanks and Drying
Cupboards

Fig. 42. Automatic Tube Cutting
Machine

making it necessary to dry the tube, so that the paste will

harden and make it stiffer. This is accomplished by putting

the paper tubes in a wire basket, and placing the basket

in a cupboard heated by steam. This dries the paste very

quickly and produces a shell which is extremely stiff, consid-

ering the material from which it is made.

Sizing and Waterprooflng

When the tubes are dried sufiBciently they are ready for

sizing. This operation is accomplished by passing the tube

through a die which is rotated at a high rate of speed. Lard

oil is furnished to the die by a pipe, so that the tube is well

lubricated and stripping is avoided. The use of lard oil also

extends the life of the die. As one tube is being sized, that is,

being forced through the die on the sizing arbor, another tube

is being located on the empty sizing arbor.

The sizing machine, shown in Fig. 39, is automatic in its

operation; all that is necessary in the way of operating

is to place the tubes in the hopper A parallel with the spindle

of the machine. From this hopper they pass down an inclined

slide into a pocket. The tube is held in this pocket as it

comes down the slide, and is stopped at the rear end, so that

it cannot be forced out of the pocket when the arbor is being

inserted in it. The tube is taken from the pocket by the

empty sizing arbor at the same time that the arbor holding a

tube is being forced through the die, which is held in the

head H. In the illustration the slide B carrying the sizing ar-

bors C and D has retreated from the die, and is in position

for the arbors to be indexed.

The tubes before sizing are slightly larger than the fin-

put into the cupboard shown at C at the rear of the tanks,

in which steam pipes are located for drying the tubes.

Cutting to Length and Inserting- the Base Wad
The next operation to be performed on the tubes after siz-

ing and drying, is cutting them to the length required for the

shell. This is accomplished in an automatic tube cutter,

shown in Fig. 42. The method of putting the tubes on the

arbors in this machine is similar to that described in regard

to the sizing machine shown In Fig. 39. The tubes are put
into the hopper A, from which they come down a slide into a

pocket, where they are located in position for the arbor to

enter them.

The ejecting mechanism used on this machine is the same
as that used in the tube rolling machine shown in Fig. 40.

Here the ejecting mechanism is more clearly shown. The
gear B driven from the main driving shaft through bevel

gears, meshes with a rack C which slides on an arbor D.

The ejecting finger E also slides on the arbor D and Is con-

nected to the rack. The lower extremity of this finger

is bent, and fits in grooves formed on the ejecting bushings F
and G, when rolling arbors H and / are in position for strip-

ping the cut tube. The method of driving the cutting arbors

on which the tube is held, is also similar to the mechanism
used for rotating the rolling arbors in the tube rolling ma-
chine shown in Fig. 40. The arbors H and I have spur gears

.7 and K fastened to them, which when the arbor is in posi-

tion for cutting the tube mesh with a gear L. This gear,

in turn, is driven by the main driving shaft through spur
gears which gives it the correct speed.
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The method of holding the paper tube on the arbor while
cutting is interesting, and is shown in Fig. 44. When the

arbor is rotated to the cutting position, the shaft Q carry-

ing the tube cutters P is gradually advanced toward the tube

by means of a cam. As the shaft Q advances, the soft-rubber

bands R come in contact with the tube, acting as a driver,

and thus preventing the tube from rotating on the arbor or

moving longitudinally along it. The shaft Q rotates at the

Machiuera. y.Y.

Fig. 43. Diagram showing how the Tube ia roiled

same speed as the cutting arbors H and /—when in the cut-

ting position.

The cutting arbors H and / are provided with grooves S, so

that the cutters P will not come in contact with the arbor

when they pass through the walls of the tube. The cutters

P are plain disks made from tool steel, hardened, and ground

on the faces P,. It will be noticed from a study of the Illus-

tration that the cutters are so located, that the faces Pj are

in line with the edge of the grooves S in the arbor, but are not

'

facing the shoulder. The reason for this is that as it is

necessary to bevel one end of the shell to facilitate the put-

ting on of the brass cap, the beveled edge P, on the cutter

presses the tube against the arbor and acts as a beveling

tool.

Referring again to Fig. 42, the ejecting and feeding mech-

anism is operated by the face cam M through levers .V and 0.

the form of a roll, are put in the circular box A which has a
lid on top of it. The strip is brought out of the slot B in the
box, and Inserted in a slot in an arbor enclosed in the outer
chuck C. This arbor is slightly smaller than the diameter of
the battery pocket.

When the strip is inserted in the arbor, the machine is

started by operating the lever D, and shifting the belt from
the loose to the tight pulley. The strip is wound in the bush-
ing C, which is of the correct size, and when this bushing
is filled, the strip is cut by the sharp edge E. The shell F Is

now placed in the holder G and the handle H operated, carry-

ing the shell toward the bushing. The bushing C is forced

back by the carrier G, thus exposing the base wad and allow-

ing it to be Inserted into the shell. The handle H is again
operated and the shell with the base wad inserted in it Is

withdrawn. While this is a hand-operated machine, it is mar-
velous how quickly these base wads can be wound and in-

serted in the shell.

Expanding, Piercing' and Beading: the Brass Heads
The shell is now in the condition shown at B in Fig. 47,

and is ready for the brass cap to be placed on it. The cap

which covers that portion of the shell enclosing the powder.

Fig 45. Macliine for Winding and Inserting the Base
Wad in the Shell

AVhile a tube is being cut, another tube is being placed on the

empty arbor. This machine is entirely automatic in its oper-

ation and cuts the long tube into five different pieces, and

also trims the ends as shown at D in Fig. 38.

Now that the tubes are cut into shells of the desired length.

they are ready for the insertion of the base wad shown at G,

in Fig. 37, which forms the head of the shell. This opera-

tion is accomplished in the hand-operated machine shown In

Fig. 45. The paper for the heads is cut into strips of the

correct width in another machine. These strips, which are in

Fig. 44. Diagram showing how the Paper Tube is cut to the
Desired Lengths

is made from brass, and is received in the form of a cup as

shown at A, Fig. 48. No drawing or trimming operations

are performed on these caps previous to the expanding opera-

tion, as they are already drawn and trimmed to the exact

length. The machine in which these caps are expanded la

shown in Fig, 49. The operator places them mouth up In

bushings A, twenty-four of which are held in the ratchet-dial

B.

As the caps pass successively under the expanding punch C
they are expanded. This punch rnnsists of an outer shell

Fig. 46. Machine for Beading the
Brass Caps

which is split and held on a tapered punch by two coil springs

wound around it. The expanding punch shown at C is what

is called the "starting" punch. Another punch on the same

principle, but not shown, is held in the ram of the press,

which finishes the expanding of the head. The expanding

operation is accomplished by the outer split sleeve sliding up

on the tapered punch, which increases its diameter, so that

the lower end, which is of the desired shape, is enlarged and

forces out the sides of the head. The bottom of the bushings

A are enlarged in diameter to allow the cap to be expanded.
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The cap now passes to the punch D which enters it, llattens

the head, performs the stamping operation and pierces the

hole, forming a seat for the battery pocket. The hole in this

head is not pierced but is forced up, no die being used for

cutting the material away. The shape of the cap after this

operation is shown at B in Fig. 48. The stamping is done
by a die having raised letters, so that the impressions are

sunk into the head of the shell. This stamp is made with
a hole in it, in which the piercing pin is located. As the cap

passes around to the punch E it is flattened, and on further

movement, the knock-out pin forces it out of the bushings into

a chute, from which it drops into a box. After expanding
the heads, the caps are taken to the beading machine shown in

Fig. 46, which is ot the semi-automatic feed type. The oper-

ator places the caps in the slide A with the mouth facing the

head of the machine. As they come down this slide they are

located in a pocket, from which they are carried onto a

rotating arbor B by a half-bushing held on the shaft C. The
beading is accomplished by a circular tool D which is not ro-

tated, but is held stationary to the carrier E. This carrier

advances when the cap has been located on the arbor, and

the tool D forms the beading. The condition of the cap after

the beading operation is shown at H and C in Figs. 37 and 4S,

respectively.

Assembling the Brass Caps and the Paper Shells

The brass caps and the paper shells are now transferred to

the assembling machine shown in Fig. 50, where the cap is

placed on the paper shell. Here the paper shells are placed

on pins A, sixteen of which are held on the ratchet-dial B.

Dies C, which are a good fit for the shell, are also held in this

dial. The brass caps are placed mouth up on a friction-dial

located at the rear of the machine, by another operator. This

machine requires two operators to look after it, although one

operator can feed the caps to two or three machines. As the

paper shells are placed on the pins A in the dial B, they pass

successively under the punches D, E, F and I. The spring

punch D seats them partially on the pins, while the punch E
seats them correctly. As the shell comes beneath the punch

F, the cap is placed on it.

The cap is removed from the dial at the rear, by means of

fingers held on the plate or carrier G. This carrier is held

base wad formed to tlie correct sluipe. These operations are

accomplished in the heading machine shown in Fig. 51. Here

the shells are placed on pins, fourteen of which are held in

the ratchet-dial A. Bushings B are also held in this dial, for

forming the brass caps. As the dial is rotated, the shells pass

successively undtr the punches C and D. The punch C seats

the shell down on the pin, and the punch D forces it into the

die B, flattening the head and forming the base wad.

The punches which are held in the dial A, are made to

form the base wad into the shape shown at D in Fig. 47. This

shape is given to the wad when in a dry condition. The shells

are removed by the pick-up E which passes over the head of
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Fig. 48. Stages through which the Brass Cap and the Battery
Pocket pass before Assemblltig

the shell, after it has been lifted from the die by the wad-

forming pin. The knock-out motion is actuated by the rod

F held to the ram of the press. This rod F operates a mech-

anism which forces the wad-forming pin up, thus raising

the shell out of the dial to a sufficient height for the pick-up

to grip it. This pick-up is operated in a similar manner to

that shown on the verifying machine. Fig. 27.

Drawing, Trimming- and Flanging the Battery Pocket

The battery pocket which is used in the No. 12 gage Im-

perial shot shell is received in the form of a cup as shown at

f-<--fl.766"->-
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Fig. 47. Transition from the Cut Tube to the Finished Cartridge

I
on the shaft H which is rotated by a friction gear, driven by

a rack held to the ram' of the press. The plate G swings

through an angle of about 180 degrees, and lifts the cap from

the dial by means of the fingers, transferring it to a position

over the shell, where it is seated by means of the punch F.

The punch / seats the cap firmly on the shell, and on the con-

tinued movement of the dial, the shell is transferred by the

pick-up J from the pins to the chute K through the hollow

spindle L. The pick-up mechanism Is held rigidly to the ram
of the press and travels up and down with it. The condition

of the shell after this operation is shown at C in Figs. 37

and 47.

Heading—Forming the Base Wad and the Brass Cap to the
Correct Shape

In the machine shown in Fig. 50 the brass cap and shell

were only assembled but were not flattened; neither was the

D in Fig. 48. This cup passes through three drawing opera-

tions as shown at E, F, and G, which increases its length

to about % inch, and reduces its diameter from 0.324 to 0.231

inch. A drawing press similar to that shown in Fig. 5 is

used for the drawing operation, and this cup also passes

through the annealing, washing and drying operations. When
drawn to the required length, as at G Fig. 48, the shell is

taken to the trimming machine shown in Fig. 8, where it is

trimmed to the desired length as shown at H.

The next operation is to flange the mouth, as shown at /,

so that the pocket will have a head, which will seat properly

in the brass cap of the shell. The flanging operation is per-

formed in an automatic machine which is shown In Fig. 52.

This machine is equipped with an automatic feeding device

which is on the same principle as that used on the trimming

machine shown in Fig. 8, The battery ijockets pass from the
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hopper A through a tube located at the rear of the machine
to the carriage B. This carriage is actuated by levers and
cams from the main crankshaft, and carries the pocket from
the tube to the flanging dies where the flanging is accom-
plished by the punch C, held in the ram of the machine. An
•ejecting mechanism operated by the lever D ejects the pocket

slide, they pass down to the feeding device, which consists

mainly of two fingers. One finger carries the pocket from
the slide to the second finger which carries it out and holds

it central with the hole in the head of the shell. These fin-

gers are operated by a lever, which is connected eccentrically

to the driving shaft. As the finger carries the pocket out

Fig 49. Expanding Machine for partially forming
the Head on the Brass Cap

Fig. 50. Machine for Assembling the Brass
Cap and Paper Shell

F.g. 51 Heading Machine In which the Base Wad
and Brass Cap are formed to the Correct Shape

out of the die when it has been flanged, and deposits it in a

box.

Inserting the Battery Pocket In the Brass Cap

Now that the battery pocket is flanged, the ne.xt operation
is to insert it in the brass cap. This is accomplished in the
assembling machine shown in Fig. 53. The shells are placed
on the pins A, held in the ratchet -dial B, and pass successively

under the punches C, D and E. The punch C forces the shells

down on the pins, while the punch D seats them down cor-

rectly. The punch E sizes the hole in the head of the shell.

and holds it central over the hole in the shell, the ram de-

scends and a punch held in the bolster K, forces the pocket out

of the finger into the shell. The pick-up L removes the shells

from the pins, and transfers them up through the hollow

spindle .1/. depositing them in the chute X. from which they

pass into a box. The condition of the shell after this opera-

tion is shown at E Fig. 47.

Piercingr the Battery Pocket, Primingr and Inspeetingr

The next operation on the cartridge is the piercing of the

battery pocket and the inserting of the primer. This Is ac-

Pig. 52. Automatic Machine for Flanging
the Battery Pocket

Fig. 53, Machine
Battery

for Inserting the
Pocket

Fig. 54. Machine for Inserting the
Primers

thus making it ready for the insertion of the battery pocket.

The battery pockets are fed automatically to this machine by
a hopper-feeding device which is attached to the rear of the

machine. The pockets pass from the hopper to a slide where
they drop out. A groove is cut in this slide which is equal

to the outside diameter of the pocket, thus making it impos-
sible for the battery pockets to be located in this slide except
with the flange up. As the battery pockets are located in the

complished in the machine shown in Fig. 54. The shells are

placed on the pins A, sixteen of which are held in the ratchet-

dial B. As the dial passes around, the punch C seats the

shell down on the pin. This punch also flattens the head

slightly and upsets the pocket in the base wad, as shown at D
and F in Figs. 37 and 47, respectively. The punch D pierces

the hole in the pocket, while the punch E acts as an emer-

gency piercing punch, and also forms the inside of the bat-
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tery pocket to the correct diameter. A plate F is held over

the top of the pins to prevent the piercing punches from lift-

ing the shells, when sizing and piercing the battery pocket.

The punch G again seats the shells on the pins, before the

primer is inserted.

The primers are placed in the brass tube H, which is held

in the bushing I. This tube passes up at the rear of the ma-
chine, and is encased by a sheet-steel plate, so that if the

primers in the tube should explode, the operators would not

be injured. The primers drop through this tube and are re-

moved from it by a finger J held to a slide, which carries the

primer to a central position over the pocket. This slide is

actuated through levers connected to the crankshaft of the

press. As the finger carrying the primer advances to a cen-

tral position over the pocket in the shell, the punch K de-

scends and forces the primer out of the finger into the pocket.

The dial is then rotated and the pick-up L removes the shell

from the pin and transfers it to the chute M as previously

described. This chute is made from w'ire netting, and leather

strips are placed on the side to prevent the shell from being

bruised.

The object of having the wire netting is to allow any loose

fulminate, which may have been removed from the primer,

to drop into the

box N, which is

partially filled

with water. If this

fulminate were al-

lowed to go into

the box in which
the shells are
placed, an explo-

sion might result,

so that it is well

to take this precau-

tion. The pierced

and primed shell

i s shown at F,

Pig. 47. Before the

shells can be trans-

ferred to the load-

ing department, it

is necessary that

they should pass
through a rigid in-

spection. This con-

sists in seeing that

all primers are lo-

cated below the top

surface of the head of the shell, and also that the paper case

is not dented or marked in any way. Any shells which are

found to have these defects are scrapped.

Cutting and Greasing the Felt Wads
As can be seen at G in Fig. 47, three felt wads are used to

separate the shot from the powder. These wads are also

shown at L, M, and N in Fig. 37, and are used for two rea-

sons: One is to separate the powder from the shot and to

give it the required compression; and the other is to prevent

the powder from becoming damp. To perform this latter

function it is necessary to grease the wads, so as to make
them waterproof. This is accomplished In the machine shown
in Fig. 55 in which the wads are also cut. The felt for these

wads comes in strips about 10 inches wide and is fed into the

machine by the rollers B.

Fourteen punches C are held to the ram of the press for

cutting out the wads, and cutting dies registering with these

punches are held in the die-block D. As the wads are cut

out, they pass through the dies into tubes located in the die-

block. These tubes have holes drilled through them, and

around their periphery, through which grease held in a reser-

voir in the die-block can pass in to the wads. The grease is

kept at the proper temperature by means of steam pipes,

which pass into the die-block. The greasing tubes pass

through the bolster and down through the bed of the press,

so that the wads, as they are cut out and greased, fall into

Machine for Cutting and Greasing
the Felt Wads

a box under the machine. The three felt wads shown at L,

M and N in Fig. 37, are all cut out and greased in a similar

manner in this machine.

Loading and Testing

All the component parts of the shot shell, which are Illus-

trated in Fig. 37, have been completed. The operation now
to be accomplished is the assembling of these various parts in

the paper container or shell, thus making a completed cart-

ridge. The various parts as made are. transferred to the shot-

shell loading department where the shells are placed in the

slide of an automatic loading machine. The shells pass from
this slide down a chute from which they are located in holes

in a ratchet-dial. As the shells are located in the dial mouth
up, they first pass under a container in which is held a suf-

ficient charge of powder.

The container which holds the charge of powder has a slide

beneath it which is actuated by an eccentric rod connected to a

shaft at the rear of the machine. The function of this ec-

centric rod is to open and close the container, so that the

powder can drop out into the shell. As the shells pass around

further, the wads are deposited in them. These wads are held

in four brass tubes which hold the various wads in the cor-

rect order in which they are to be placed in the shell. The
wads are carried from these tubes out to a position cen-

tral with the shell by slides which are actuated by eccen-

tric rods, as already mentioned. All the wads are fed to

the shell in this same manner.

When the last of the felt wads is placed in the shell the

shot is inserted. This is held in a container, and is removed

from it in the same manner as the powder. As the dial

passes around still further the cardboard wad on which the

number of grains of powder and the size of the shot are

marked, is taken from the last of the four tubes, and punches

are used to seat the wads in the shell as they are carried out

by the finger and held in a central position.

The last operation on the shell is the turning in of the top

edge, or the "crimping operation" as it is called. This crimper

consists of a die in which hardened pins are driven. These

hardened pins are so formed that they turn over the top of

the shell. The crimper is driven by a belt, which runs over

two idler pulleys, and drives a pulley which is connected to

the spindle holding the crimping die. After the loading and

crimping operations the cartridge is in the condition shown

diagrammatically at G, Fig. 47.

This completes the manufacturing operations, and the cart-

ridges are now ready for the last inspection, which consists

in testing them for accuracy. As a shot shell does not con-

tain one bullet, but a collection of small shot, the spe«d of

the shot is not a very essential consideration. However, the

charge of shot must be confined to a certain space when fired

at a specified distance. The No. 12 gage Imperial shot

shell is not allowed to pass the testing inspection unless two-

thirds of the charge of shot fills a 30-inch circle, when the

cartridge is fired at a distance of 30 yards. As the number

of grains of shot in the shell is known, it is an easy matter to

determine whether these shells are loaded correctly or not.

Shot shells are packed by hand in boxes which contain 25 and

50 cartridges, respectively.

* * *

An engineer has been defined as a man who can do for a

dollar what the untrained man could do perhaps for two dol-

lars, and the skill of the machine designer and builder is some-

times displayed to the best advantage on the machines that

must be produced at extremely low price. If cost is not

limited, a result can be attained by many designers in other-

wise satisfactory ways, but the test is price with efficiency.

A low-priced machine found in nearly every metal-working

plant is the power hack-saw, but the small machine built by

a Chicago concern beats them all in point of price. It ia

almost entirely a foundry product, slides and some bearings

being used as cast, yet it has all the functions required of

a small machine, and sells for $15. When it is considered that

it meets more than the average requirements for accurate cut-

ting-off and has provision for taking up wear, the accomplish-

ment is remarkable.
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HEAVY CRANK PRESSES
One of the interesting and notable developments of modern

manufacturing is the general use of heavy crank presses for

work which a decade ago it was considered practicable to pro-

duce only on a hydraulic press, or in the form of castings.

Crank pi-esses capable of exerting five hundred tons' pressure

are not uncommon, while several presses of this type are suc-

cessfully producing work requiring a pressure of two thou-

sand tons—a capacity which ten years ago was considered

almost impossible to attain (except in the regular coining

press) and almost unnecessary. In this connection it is in-

teresting to note that ten years ago the heaviest crank press

built, weighing about 150,000 pounds, could be bought for

less than $12,000, while within the last two years crank
presses have been built weighing about 280,000 pounds, and
selling at about $20,000.

Presses of the great capacities mentioned are necessarily

heavy and expensive, and when a mammoth crank press is

compared superficially with a hydraulic press of the same
capacity, the reason is sought for preferring the crank type.

The answer is one that has decided the fate of many other

types of machines—namely, greater efficiency.

The crank press is simpler, not so likely to get out of order,

and quicker in its operation than a hydraulic press exerting

the same pressure. An ordinary, intelligent operator can

make minor repairs; all movements and adjustments are posi-

tive; there are no valves nor glands to leak, no pipes to

freeze nor accumulators to require attention as in the hydrau-
lic type. The. crank press can be independently driven by
electric motor or by belt from the lineshaft, the same as other

machines. The hydraulic press, on the other hand, requires

a special high-duty pump, high-pressure pipe lines and an ac-

cumulator—all comprising an expensive apparatus requiring

the attention of mechanics of some special experience and of

a higher degree of Intelligence than are usually found In the

average "press-room."

In view of the rapidity with which former hydraulic press

users are converting their equipments to crank presses, and

the ever-increasing substitution of stamped and forged steel

parts for many of the heavier eastings, it Is not chimerical

to predict that the crank press will be developed to a size

approximating five thousand tons' capacity within the next

ten years, and this probable development is one that should

interest machinery designers generally, whether directly con-

nected with the press-working of metals or not. The article

in another part of this number, treating of the uses, abuses

and construction of heavy power presses, written by an engi-

neer of long practical experience in press design, may be con-

sidered as preliminary to further articles that will treat of

rational power press design.

METHODS INSTEAD OF MACHINES
The Pratt & Whitney Co. recently established a novel record

in furnishing a complete equipment for the manufacture of

an army rifle for a foreign government. The contract for the

equipment did not mention the machines to be furnished. Its

main clauses specifying that the Pratt & Whitney Co. was to

furnish a detailed method, including the machines and devices

required for its efficient use, in order to produce a rifle In a

certain number of man-hours.

While there are probably many opportunities of this kind,

they are open to only a few manufacturers, because a high

order of ability and long experience are necessary before a

machine tool builder could furnish such equipment profitably

on the basis referred to. Instead of furnishing so many
lathes, so many milling machines, so many grinding machines,

etc., he must contract to furnish a method and equipment

for making, say, a certain number of meat grinders or sewing

machines In so many hours, the equipment to be furnished

at a stated price. The method must be the principal con-

sideration, and only an expert could furnish this. The ma-

chinery would, in a sense, become an auxiliary, being adapted

to carry out the work in the most efficient manner according

to the method laid down. It would, of course, be impracticable

for a manufacturer specializing on a certain kind of machin-

ery to accept orders based on this principle, but it is probable

that the future will see a development of the idea of furnish-

ing methods on a basis somewhat similar to general contract-

ing. A responsible firm will contract to guarantee a required

result for a certain price. It will then proceed to gather the

necessary machinery from the manufacturers, and the special

machinery it will either have built to order or build in a plant

of Its own. This development in the machine tool building

business may yet be far off; but there are firms who could

even now profitably adopt this plan on a small scale, provided

their organization included the required mechanical experi-

ence and ability.

* * *

DIFFICULTIES IN ACQUIRING FOREIGN
TRADE

In a recent editorial, attention was called to some com-

plaints made by foreign customers regarding American meth-

ods of handling foreign trade; but American manufacturers

are not always to blame, as the following extract from a letter

shows:

"It is not unusual for us, and we have no doubt others have
the same experience, to receive an inquiry on a postal card,

and not infrequently a letter, to which it Is Impossible to

reply, because it is absolutely impossible to decipher the
signature. And frequently it is impossible to ascertain the
place from which the communication is addressed. The name
of a town may possibly be given, but whether it is in Ger-
many, Russia, France or some other country, cannot be de-

termined. The writer evidently knows who and where he is,

but nobody else does, and no answer can be sent to the inquiry
with any assurance of reaching its destination."

The experience of this manufacturer is not unusual. Wo
have had similar difficulties in th's office and have had con-

siderable trouble in locating some small European town from

which letters have been received. In Europe, a universal

knowledge is assumed of the location of all towns, large and

small, but a little thought would show that the American

manufacturer is not likely to know, for example, whether the

town of Obernburg is located in Germany or Austria; or the

town of Lombers in France, Italy or Switzerland.
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MACHINE TOOL CATALOGUES
Miiny machine tool catalogues and pamphlets would be of

greater value to the manufacturers whose tools they lUus

trate if more attention were given to their preparation. Un-

douhtedly a prospective buyer often gets his first impression

of a machine from a catalogue: but in many instances the

catalogue contains so little definite information that It is im-

possible to arrive at any intelligent conclusion regarding the

merits of the tool represented. As the superiority of a ma-

chine, as a whole, depends largely upon the superiority of its

parts, what is needed is more specific information, accom-

panied by illustrations showing the design and construction

of details. By preparing a catalogue in this way good points

iu the construction could be directly referred to, so that any-

one interested might .iudge for himself as to the merits of the

machine generally. Tins plan has been followed to some ex-

tent by manufacturers, but much of the literature of this class

that is sent out contains little more, in the way of illustration,

than a general view, and the description is largely made uii

of abstract statements which are general in their character.

Catalogue writing should be done by some person having a

thorough knowledge of the tools illustrated, and instead of

meaningless claims of superiority, such features as the con-

venience ot control, directness of transmission, durability,

rigidity, etc., should be made apparent by detailed views and

descriptive matter. A sectional view is rarely seen in a cata-

logue, notwithstanding the fact that such illustrations could

be used to show strong features that would be entirely con-

cealed in a photograph. Views of this kind would also illus-

trate noteworthy points without verbal explanation. A cata

logue arranged along the lines suggested would be more ef-

fective than the conventional style, and an important adjunct

to the sales department.
* * *

MAKING AND USING MACHINE TOOLS
Wiiile every maker of machine tools is also a user of them,

Ihe average machine tool builder does not place as severe

stia'u upon the machines in his shop as is done in other

meta! working plants where the pressure of competition

makes it necessary to force the equipment to the utmost.

Consequently such users may find defects in the machine

tools which the builder using them in a less strenuous man-

ner, would never himself detect. If it were practicable for

makers of machine tools to operate plants in which the ma-

chines were tried out under the most severe conditions, the

improvements required would become apparent much sooner,

and many difficulties and complaints might be avoided. As
a rule, such a combination of machine tool building and man-

ufacturing, quite common in Europe, does not harmonize with

the modern idea of specialization, and would generally be

impracticable; but one interesting exception may be cited.

The Billings & Spencer Co. of Hartford, Conn., makers of an

extensive line of drop forged articles, also make for sale a

line of the machines used in the cornpany's own plant, includ-

ing drop hammers; and their experience demonstrates that a

great advantage results from this combination ot machine

building and manufacturing. The usage to which drop ham-

mers are subjected is severe; but it appears that the ma-

chines are subjected to even more severe conditions in the

company's own plant than in their customers', partly because

the men use less care in handling the machines in the home
shop, knowing that if anything breal;s down it can easily be

repaired right on the spot. In a shop hundreds or thousands,

ot miles away from the maker's plant, greater care must

necessarily be exercised in operating machines of this type,

on account of the long delay which would result from a break-

down. An excellent test of the machines under actual work-

ing conditions in the Hartford works, and a very severe test

at that, is thus continually in process; and the firm has an

unusual opportunity to note where any improvements should

be made.

When yo'i have once acquired a good reputation, concern

yourself more with protecting it than with trading on it.

THE PATENT MICROBE
By J. CKOW TAYLOR-

Wo may have the hook worm or some germ that makes

I or a lassitude and laziness in this country, but if so, we

have something else to offset it—something we might call the

patent microbe." This is a very active microbe too, judging

from the records; it is a sort of busy-bee and it is busier in

the United States than anywhere else in the world. The 0/-

furial Gazette of the patent office has recently given out some

figures that prove this, and also prove that the patent of-

fice is one of the government institutions that is a money-

maker. One of the important things shown by these statis-

tics is that there was a balance to the credit ot the patent

office at the beginning of this year of the snug little sum of

$6,988,228.

There have been issued in the I'nited States since the es-

tablishment of the patent office approximately a round mil-

lion patents or nearly as many as those issued by all the rest

uf the world. During 1910 tliere were 63,293 applications

for mechanical patents, 115.5 for design patents and 181 for re-

issues; this is aside from trade-marks, registrations and la-

bels. The number ot patents expiring during the year was

22,768, and the number issued during the same period was

35,807; so we are about 13,000 patents to the good for last

year. And there were at the time of compiling the statistics,

11,336 awaiting final fees before issuing.

Some idea of the great activity of the inventive genius and

the comparatively great number of applications for patents

in the United States may be had from the fact that the total

in the United States is more than double the next country in

importance, which is Germany. The total number of patents

granted in the United States from 1871 to 1910 was 869,561;

and Germany ranks second with a total of 440,898; Great

Britain third with 425,374; then comes France with 248,106,

Belgium with 239,500 and Canada with 136,390.

It is impossible to obtain any definite information as to

what percentage of the patents issued in the United States

have proved of value to the inventors. That some of them

have we all know, because the conspicuous examples of suc-

cess are always advertised; but there is a great multitude of

patents that never pays a profit to anybody but the patent

office. Sometimes unfortunately these commercial failures

stand in the way of other inventions that might be commer-

cially successful, because they cover certain features that

are a bar to the planning of other inventions until the time

limit expires. Some day the patent laws will probably be

amended so as to eliminate what might be termed dead-letter

patents, meaning thereby those patents that have not been

put into general use—that have proved a failure so to speak.

This will clear the road for other inventors to try their hand.

Whatever else we might say of the patent business in the

United States, there is one thing certain, and that is that the

inventive genius is more active here than anywhere in the

world and it is accompanied by a commercial desire for

profit that often leads the genius to the patent office with but

a meager offering. The patent microbe does not need encour-

agement nor propagation ; it has taken care ot itself in this

country and about all it really needs is a little more specific

attention in the way of direction and supervision. In other

words, it needs regulations like some other of our big insti-

tutions.
» * »

Pierre Vedrine, an amateur aviator who qualified only last

December and formerly was a mechanic in the Gnome Motor

Works, broke the world's record on March 31 in a flight from

Poitiers to Issy-les-Moulineaux, France. The distance of 335

kilometers (208 miles) was covered at the rate of 94.6 miles

per hour, the time of flight being only two hours and twelve

minutes. Vedrine used a 50-horsepower Morane machine,

which is capable of making 130 kilometers (between 80 and

81 miles) per hour. A light breeze favored the flight. The

claim is made that the same speed on the best highway

would have required a 150-horsepower motor.

*.\ddress: Masonic Building, Louisville. Ky.
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SHOP TRUCKS IN THE WASHBURN SHOPS
By H. P. FAIRFIELD*

In many shops too little attention is paid to the tiring of

workmen. The workman's particular value to any firm is his

ability to skilfully and rapidly perform his assigned work;

and while fatigue may or may not alter his skill, it most cer-

tainly causes a falling off in the rapidity with which the work

is done.

The order of operations as carried forward at the machines

in many shops is to assign to the workman a certain number

of machine parts to finish. He proceeds to hunt up a shop truck

and proliably a box to hold the pieces. In the snagging room,

he counts out and fills his box with the requisite numlicr of

castings, and trucks them to his machine, dumping them upon

The accompanying photographs show how this loss of time

and effort, and the general unthriftiness of the above-described

conditions are avoided in the Washburn Shops of the Worces-

ter Polytechnic Institute. For the benefit of those who do not

know, it might be stated that the Institute shops are operated

upon a commercial basis and under normal business condi-

tions, about forty workmen being employed in machine tool

Fig. 1. Truck loaded In the Snagging; Room

the floor beside him. From here he must lift the individual

pieces to place them in the machine, and when one operation

is finished, back they go to the floor. Here they are under

foot and of necessity more or less scattered about and covered

with chips and dirt. The shop sweeper brushes around and

over them—perhaps shifts them about—mixing them up more

or less. From this machine, the parts, after being again

placed upon the shop truck, are trundled to the machine upon

Fig. 5. Truck at the Lathe where Spindles are rough-turned
for Grinding

manufacturing. The problems incident to economical hand

ling of work are thus the ones which are to be found in other

shops. While the photographs well illustrate the idea, it may
be pertinent to state that the parts are, when they are

snagged, put into a specially constructed shop truck and re-

main with it until they go either to the assembling floor or to

the stock room. While in a general sense the special trucks

are the same, they are built to suit the kind of work which

they are supposed to carry. That shown in the photographs

is one of several made to carry the spindles of the Worcester

drawing stands. Each of these is provided with five rows of

holes of eleven holes each, or fifty-five holes in all. Fifty

spindles are carried In each truck, which allows a vacant hole

in each row. In use at the machine, a spindle Is withdrawn

from its hole, operated upon in the machine, and then re

Fig. 2. Truck at the Centering
Machine

Fig. 3, Truck at the Drill
Press

Fig. 4. Truck at the Grinding Machine for
the Final Operation

which llie next operation is to be performed, and are again

dumped upon the floor. This procedure is carried forward

until the completion of the parts, when they are placed in

the stock room, or, in some cases, stowed away beneath the

work benches. To many, this may appear to be a somewhat

overdrawn statement of conditions; however, the writer is

sure that it still obtains in some shops

• .'Address : Worcester Polytechnic institute, Worcester, Mass.

placed in the previously vacant hole. This shows, when the

piece is being machined, two vacant holes in the row from

which the piece is taken and one vacant hole between the

replaced piece and the next in order. Thus, if the workman's

attention is called from his work after replacing a piece, he

can never be in doubt as to the row of parts he is selecting

from or the piece which should next be taken. In other words,

when the work upon the parts has begun at any particular
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machine, the order o£ withdrawing and replacing is such as In-

dicates the next piece even if the workman is inattentive.

When the trucls is first loaded, an order tag is attached.

This is shown in some of the views and remains with the lot

until they are finished. Upon this tag is given the order

number, part number, number of pieces, and the operations

required. The face of this tag is plainly shown in Fig. 6.

The foreman, on issuing, checlss off the different operations

for the pieces, and the tag thus becomes a routing card for the

lot from machine to machine.

The trucks are strongly built and provided with castors at

each corner. The larger wheels in the center are for trans-

portation purposes and are made of sufficient size to trundle

easily on the shop floor. The
truck body is hung to these

ORDER
NUMBER T - 7

OPERATIONS REQUIRED ARE
CHECKED

^'

THE WASHBURN SHOPS

Fig. 6. Tag that accompanies the
Order as It progresses through the
Shop

I

in such a manner as to al-

low of its being rocked to

bring the castors clear of

the floor, so that the whole

truck may be easily swung

or turned at the will of the

'Ur\t<—' ^J I'^l^nJ^^1" J/r- user. As the trucks must
PART NO—^. _,/ be moved into a convenient

No. OF PIECES ' position at the various ma-

chines, the size of the truck

frame is considered and un-

less the work is to be fin-

ished at one machine only,

it should seldom be larger

than 2 feet by 4 feet; IS

inches by 36 inches is a

good size.

Fig. 1 shows the truck

after being loaded at the

snagging room; Fig. 2, at

the centering machine; Fig.

3, at the drilling machine;

Fig. 5, at the roughing-out

lathe; and Fig. 4, at the

grinding machine, which is

the final machining opera-

tion, the parts going from there to the assembling floor where

they are removed from the truck.

In connection with the course in shop engineering at the

Institute, a study of costs for work done with and without

the use of these special trucks showed that they effected a

considerable saving of time. In some cases this was of course

more marked than In others, but in all cases investigated, the

time-saviug effect was very noticeable. The principal savings

of time are from four sources: (a) The workman's energy

is not sapped by unnecessary efliorts; (b) in taking up and

replacing the pieces, his route to and from the work table of

the machine is a shorter distance than from the floor; (c) no

time is lost searching for and reloading the usual shop truck

to convey the parts to the next machine; (d) the arrangement

of holes is such that no time need be lost in selecting the

next piece to be operated upon. The foregoing saving of time

may properly lie considered saving time at the machines. Sev-

eral other minor time savings may be mentioned as follows:

An order is issued for 100 parts and this order goes to the

snagging room for this number of castings. With each truck,

as in this case, holding 50 pieces, the snagger simply fills two

truck and trundles them to the operator, and a glance shows

liim whether the count is right. Also the foreman can tell at

any time whether or not the workman has the number or-

dered by noting whether it agrees with the order tag. This

obviates the annoyance of finding, when the machines are be-

ing erected, that some of the parts are short and that a small

make-up order must be issued to fill the quota for 100 ma-

chines. Small orders run through in this manner are always

more expensive, as the time of setting up for any operation

must be divided by the small number being made, increasing

thereby the piece cost, and of course the cost of the lot. Oth-

erwise, the lot must remain incomplete, with say 97 fully

completed machines and 3 partly completed. This renders

doubtful and inexact all figures on the cost of the lot.

Where the firm gets its castings from an outside foundry,

the trucks offer an excellent means of checking up the num-
ber and weight of parts delivered. In this case the castings

are sorted Into the respective trucks; as each truck holds a

specified number they are self-counted. The weight of the

empty trucks is known; therefore running them upon the scales

easily gives the weights delivered. As before, this gives at

a glance the number of each machine part delivered and any
shortage In numbers or errors in weights can be corrected at

once. The trucks then not only effect a saving of time, but

can be made to save the foreman annoyance and loss of tem-

per. This all makes for efficiency, and efficiency makes for a

successful business.
* *

CONVEX FLUTING CUTTERS
Quite frequently, in ordinary toolmaking practice, a regular

convex cutter is used for fluting taps. In selecting a half-

round (convex) cutter for tap fluting, the formula commonly
recommended for determining the pror)er thickness of cutter

is as follows:

8 /J

T—
3.V

in which T^ thickness of cutter in inches,

B= diameter of tap,

2V^ number of flutes.

It is claimed by some makers of taps that a better propor-

tion of land and flute is obtained by a modification of this

formula. For taps up to y.;. inch In diameter tl)e formula

should thus be:

9Z)
T=

and for taps larger than i/^ inch in diameter:

SD

3.5 W
For example. If a %-inch tap with four flutes Is to be fluted

with a convex cutter, the thickness of the cutter would be:

8X % 6

3.5 X 4 14

or 7/lG inch, approximately.

ABSURD SPECIFICATIONS
The maker of a disk grinder was asked to submit estimates

ou the job of grinding the sides of blanks for small gears used

in a magneto. The blanks after grinding were strung on an
arbor for cutting the teeth. Of course, the sides were required

to be parallel and the specification further required that the

blanks be ground to one-half thousandth Inch limit in thick-

ness. A production rate of 250 per hour was finally established

on test, and the machines were ordered and accepted. In the

user's plant a production rate of over 300 blanlis per hour

was attained, or 20 per cent more than the maker's estimate.

The reason was simply that the thickness was not closely

limited and the blanks were actually ground to limits of five

thousandths inch or more. The original specification was ab-

surd, and the case illustrates the need of more engineering

"horse sense" in the purchasing department of large manufac-
turing plants. The maker was doubtful of the success of his

machine under the severe terms imposed and might have de-

clined to furnish it. Had he known the actual conditions there

would have been no hesitation whatever In guaranteeing tlie

character and number of pieces produced.

A slender hook of irregular shape used in the "stumbling"

mechanism of the Barber-Colman warp-tying machine is hard-

ened to resist wear. It is subjected to repeated shocks and

has given some trouble from breakage. Many kinds of steel

and processes of hardening were tried without success until

the following combination was hit upon: Steel, five per cent

nickel; treatment, heat thirty-five minutes In case to tempera-

ture of 750 degrees C. and dump contents of pack into oil

bath. The cases are made of 3%-inch pipe cut to 3-Inch

lengths and closed at the ends. The hooks are packed radially

with the hook ends toward the center.
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HORSEPOWER OF STEAM ENGINES*
By C. C. OARISSt

In all probability no formula has been printed as fre-

quently as the following horsepower equation:

PLAN
I. H. P. =

33000
in which

/. H. P.= indicated horsepower;

P=:mean effective pressure;

L=: length of stroke in feet;

A= area of cylinder in square inches;

W:= number of working strokes per minute.

In this equation the only term that cannot be obtained di-

rectly is P, the mean effective pressure. This is given by the

steam expansion equation of Mariotte's law where

/I -t-loseM

"-"hir-j
in which

P„^mean absolute pressure,

P,= initial absolute pressure,

B= ratio of expansion,

loge R ^= hyperbolic logarithm of ratio of expansion.

From this mean absolute pressure the mean effective pressure

may be obtained by subtracting the absolute back pressure

I\, or
p = p„. - n

Now it frequently so happens that a prospective purchaser

wishes to know the horsepower of an engine under different

conditions of steam pressure, cut-off, back pressure and speed,

both condensing and non-condensing; also a comparison

might be required between the sizes of high-speed, medium-

speed and slow-speed engines which would give the same

horsepower. In addition, if a compound- or triple-expansion

engine is decided upon, the size required is desired.

The tables given in the Data Sheet enable these questions to

be rapidly and accurately answered. The first horizontal line

gives the per cent of stroke at which cut-off occurs; the second

line, the corresponding ratio of expansion; tlie third line,

the hyperbolic logarithm of the ratio of expansion; and the

1 -f log. R
fourth line the value of for the various ratios of

R
expansion. This latter term may be designated the expansion

factor.

From these values the various mean absolute pressures may
be derived by simple multiplication. The first vertical line

gives the absolute pressures, while the second tabulates the

corresponding gage pressures as measured in pounds per

square inch above atmospheric pressure by the usual pressure

gage.

In using these tables for a simple engine, first find the re-

quired pressure in either the first or second vertical lines,

and then run the finger along that pressure line until It is

directly below the required point- of cut-off, at this point

reading off the mean absolute pressure. From this pressure

subtract the absolute back pressure, which may usually be

taken as 4 pounds per square inch condensing, and IS pounds

per square inch non-condensing, this resulting value being

the mean effective pressure which can be inserted in the horse-

power formula. The horsepower formula may be very rapidly

solved by using Hudson's horsepower computing scale, which

is a special slide-rule for this purpose, sold in America by

Keuffel & Esser, New York.

The method of procedure is much the same in \he case of

a compound-, triple- or quadruple-expansion engine. In the

first place, divide the area of the low pressure cylinder by the

area of the high pressure cylinder, thereby obtaining the cyl-

inder ratio. Dividing the per cent cut-off in the high pressure

cylinder by this previously determined cylinder ratio gives the

equivalent per cent cut-off in the low pressure cylinder, con-

sidering all the expansion to have occurred there. Finding

the mean effective pressure as before, the indicated horsepower

may be determined in the same way, basing the calculation on

the low pressure cylinder area.

It should be noted that in a multiple-expansion engine the

areas of the intermediate cylinders have no serious effect on

the power of the engine, but simply act as a series of graduated

steps through which the steam passes from a high to a lower

temperature. Their principal purpose is to avoid the conden-

sation which would occur if the steam passed directly from a

hot high pressure cylinder to a comparatively cold low pres-

sure cylinder, the temperature ranges being less, the greater

the number of stages.

For ordinary purposes Tables I to III will be found sufficient,

but it frequently happens that intermediate values are required.

These may be obtained from the curve shown in Table IV.

This curve was derived from the previously determined equa-

tion

n+\os,R\

in the following manner:
As

then
P.

X KM)

Also

therefore

Hence

and

P. 100

V

1

X 100

R-
100

y

Pm l + log. R

P. R

a;

1 -t-

KHI

log,

V

100

t'onsequently

X = .(/ (1

1(H)

V

* With Data Sheet Supplement.
' npBignintr Engineer, E. Leonard & Sons. London. Canada.

loge 100 + log. //-l
)

= //(!-+- 4.(i05 — log. .(/) = jj
(T^.r*^'^ — log, ;(/)

This gives a means of laying out the curve, both the ordl-

nates and abscissas being in per cent.

To use the curve, find the per cent cut-off and follow the

corresponding horizontal line until it it intersects the curve,

noting the vertical line at that point. This gives the per cent

of the initial absolute pressure. Multiply this by the initial

absolute pressure, thereby obtaining the mean absolute pres-

sure from which the absolute back pressure is to be sub-

tracted, proceeding as before to obtain the horsepower.

Simple engines are usually rated at 25 per cent cut-off;

compound single valve engines at 30 per cent; and Corliss, or

other engines giving a diagram closely approaching the ideal

may be safely rated up to 35 per cent cut-off. A safe rule for

generator rating, is to allow 60 kilowatts for every 100 horse-

power calculated at these cut-offs.

The actual indicated horsepower will be less than the cal-

culated by an amount depending on the construction and type

of engine. The actual ratio may be found from cards taken

from engines of a similar type. The brake horsepower or

available useful effort, is found by actual measurements wllu

some form of transmission or absorption dynamometer, or

else by deducting the power shown on a diagram taken at no

load from the power shown on the diagram taken at any other

load. The usual limits of the brake horsepower are from 75

to 90 per cent of the indicated horsepower at full load.

* * *

The Concrete Institute of Great Britain has decided to en-

courage the contribution of useful papers by awarding a medal

annually for the best paper on concrete and its uses, and ma-

terials employed in its manufacture.
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THE "H" ENGINE
By R. W. CROWLY-

In the search for designs that will give motors a high ratio

of power to weight and space, some exceedingly ingenious ideas

have been presented from time to time; but only when the

imperative needs ol: aviation forced the demand did engineers

seek to depart from conventional lines. Since then such en-

gines as the Gnome, R.E.P. and N.E.C. have proved that they

have as great reliability as the standard automobile engine,

notwithstanding the fact that they are so strikingly different.

The successes of these engines have shown that it is foolish to

deride any new motor of original design; therefore the advent

of the H engine is not so startling, nor can its peculiar merits

be doubted.

In this design there are four cylinders arranged vertically

in a square pattern, the two lower ones opposed to the two
upper, as illustrated by Figs. 1 and 2. Each pair of opposed

pistons is rigidly connected by a steel rod between which

—

firmly bolted to both—is a hollow turned crosspiece. The
crankshaft is carried in two bearings, one on each side of the

central case which corresponds to the ordinary crank-chamber,

and the single crankpin is bushed in a rectangular block that

slides on the crosspiece. Though really so simple in design

the arrangement is not easily understood by a mere descrip

tion, but the illustrations show the important features.

With the ordinary cycle of operations taking place in the

cylinders, both the lower and upper pistons obtain a straight-

line movement with their rods or mandrels. As the cross-

piece is carried up and down by this motion the sliding block

works from side to side and carries the crankpin round its

circle. This motion is not novel; indeed it is an application

of the old Scotch yoke motion still to be found on some

Pig. 1. Cross-sectional Vie\F of the H Engine showing Piston and
Crank Arrangement

pumps. It is obvious that there must be a twisting action of

the sliding block and this might be held to condemn the de-

sign. This argument has been advanced, but it is unim-

portant, for the block is designee! to take this stress and there-

fore works as satisfactorily as any other part of the engine.

In so far as the valves and carbureter are concerned, they

are of the ordinary poppet type found on the usual four-cycle

motor. Both the water circulation and ignition are also

normal, the only variation being in the water jackets, which

are of copper, in order to reduce the weight. Lubrication how-
ever, is carried out in a special manner; the oil is led first to

the walls of the upper cylinders and thence drips from the

pistons to the crosspiece, sliding block and crank throw; drop-

ping from there, the oil finds its way inside the lower pistons,

which are drilled to permit the lubrication to reach the walla

of the lower cylinders. A counterbalance weight is fitted to

the crankshaft. A flywheel is also used, but this, however,

would be unnecessary in a double unit having eight cylinders.

One of the most important advantages of this design is its

simplicity. There are only three main moving parts and four

bearings, instead of about a dozen of each as in tlie ordinary

four cylinder motor. From a manufacturing point of view the

/

1
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• Address : Box 27, Times Square Station. New York.

Fig. 2. Pistons, Rods, Crosspiece, Slidlng-block and
Crankshaft of the H Engine

saving in material and labor is a strong feature, while to the

private user these same factors are of some moment, as that

means a lower purchasing price.

From four cylinders, having a bore of three inches and a

stroke of three inches, fully 20 horsepower Is developed. As
the outside dimensions are 17^! inches by 14 inches by TVa
inches and the weight only 100 pounds, inclusive of piping,

carbureter, etc., the design effects a considerable reductinii in

two features which are of special account, and this without
any of the special weight-cutting practiced by the manufac-
turers of aviation engines.

Publication has been made before the inventors have had
time to submit the engine to exhaustive tests, but in some
early trials the motor was run up to 1800 revolutions per
minute, at which speed it was quiet and steady. As only one
engine has yet bem built, it is probable that greater improve-
ment will be made in the matter of space and weight before

the motor is placed on the market.

* * *

The importance of the manufacturing plant emergency hos-

pital where minor accidents are treated and first relief given
for serious injuries is realized from the impressive figui-es of

the Yale & Towne Mfg. Co.'s plant. Mr. Henry R. Towne re-

cently stated that 14,000 cases were treated during the past

year at their Stamford, Conn., plant, where about 3000 persons

are employed. Although the service included medical treat-

ment for simple ailments, and a trained nurse is kept in con-

stant attendance during the day, the cost of the hospital was
only ?1500 for the year. There is no doubt that a big saving

of time of employes was effected through having wounds
proiniitly and aseptically treated, thus avoiding inlVition.
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THE PROPERTIES OF VANADIUM STEEL
By WILLIAM E. SNOW'

Although vanadium has been used to a considerable extent

for the past two or three years as an alloy for steel, one fre-

quently hears the question asked: "What is vanadium, and
how do vanadium steels differ from other steels?" Vanadium
is an element, the existence of which was first recognized by

a Mexican, Del Rio, about the year 1800. A number of years

later it was discovered that the remarkable qualities of

Swedish iron were due to the presence of a small amount of

vanadium in the native ore. It is only quite recently, how-

ever, that vanadium has been found in suflBcient quantity for

commercial use.

Pure vanadium is silvery white in appearance, and of very

liigh melting point. In the pure state it ha.s little or no prac

tical applif-ation ; for use as an alloy it comes in the form

of ferro-vanadium, which usually contains from 30 to 40 per

cent of vanadium. Vanadium is such a powerful alloy that it

only needs to be used in exceedingly homeopathic doses to

produce marked results. The use of as small an amount as

0.05 per cent of vanadium produces a strong scavenging action

that indirectly toughens the steel to a most noticeable extent,

by removing the oxides, nitrides, etc. The use of a larger

amount—0.18 per cent, or more—causes a portion of the

vanadium to combine with the ferrite or free carbonless Iron

in the steel, thereby directly toughening it.

Vanadium is very volatile in its action, and considerable

diflaeulty is experienced in getting it to mix thoroughly and

evenly with the steel. When put into crucible steels it has

a particularly aggravating tendency to go to the bottom of

the pot in a lump, where it is frequently found after pouring.

The higher the percentage of the vanadium, the greater the

difficulty experienced in getting it to mix properly with the

steel. It is practically Impossible to put over 1.25 per cent

of vanadium into steel and keep it there, while most vanadium

steels do not contain more than 0.25 to 0.30 per cent of vana-

dium.

In order to more fully understand its specific action, con-

sider briefly what takes place when vanadium is put into

steel. Steel consists of iron, with more or less carbon as the

case may be, sulphur, phosphorus, manganese, silicon, and,

frequently, chromium and nickel. The carbon contained is

combined chemically with a molecular portion of the iron. A
molecule of this chemical compound alloys itself with twenty

one atoms of carbonless iron and the resultant alloy is dis-

tributed in spots, or patches, through the carbonless iron.

This alloy is known technically as pearlite, and the free car-

bonless iron as ferrite. Part of the manganese unites chem-

ically with the sulphur in the steel, forming striae, or globules

throughout the mass. The phosphorus and the silicon, also

the larger part of the nickel—if used—are dissolved in the

ferrite in what is known as "solid solution." The chromium

is found as a constituent of the pearlite. When vanadium in

a sufficient amount is used, it goes into solid solution, partly

in the ferrite, which it toughens, and partly in the carbide

portion of the pearlite, which it strengthens.

Vanadium is also beneficial to steel in still another way, its

use securing better results from the process of annealing, as

will be seen from the folowing: When heat is applied to a

bar of steel, as in annealing, it becomes sensibly hotter with

each degree of heat applied, up to a certain point, known as

the point of calescence. When the steel reaches this point,

further application of heat does not increase the sensible

temperature, but instead, a change takes place in the steel

itself; the pearlite becomes broken up, its carbides going into

solid solution in the ferrite. When this change is completed,

the sensible temperature of the steel again rises. In cooling,

the reverse takes place; to a certain point, known as the

"point of recalescence," the steel cools regularly, then it ap-

parently ceases to cool, and a change takes place in the steel

itself. The dissolved carbides are thrown out of solution,

and alloy themselves with the ferrite to re-form pearlite.

When this change is completed, sensible cooling again pro-

ceeds.

Since the object of annealing is to break up the carbide

areas and distribute them in small colonies, the sto(^ is

.\il.liess: i! .Mill; St.. liostoii, Mus

heated above the calescence point, the temperature being main-

tained long enough to thoroughly decompose the pearlite—as

well as to remove any mechanical strains that may have been

locked up in the mass by previous manipulation under ham-
mer aud rolls. It is then cooled slowlj- through the recal-

escence point, care being taken to prevent chilling.

As a vanadium ferrite does not permit of the ready passage

through it of the carbides re-precipitated at the recalescence

point, the distribution of the carbides in a vanadium steel is

remarkably even. This greatly increases the toughness and
tenacity of the steel, in addition to the greater toughness

already obtained with the background of vanadium ferrite

(the portion of the vanadium that has gone into solid solution

with the free carbonless iron).

The peculiar properties of vanadium steel are best shown
by the following comparative table of the physical properties

of vanadium and other crucible steels:

Tensile Elastic
Strenerth, Limit,
Pounds per Pounds per

Condition of Steel—Natural, as rolled Square Inch Square Inch

Carbon Steel 82,300 56,000
Chrome-nickel Steel 102,100 69,230
Chrome-nickel-vanadium Steel ... 118,100 87,500
Chrome-vanadium Steel 153,220 98,560

Condition of Steel —Annealed

Carbon Steel 61,100 43,200
Chrome nickel Steel 81,200 56,700
Chrome-nickel-vanadium Steel ... 96,350 69,300
Chrome-vanadium Steel 112,000 76,160

Condition of Steel-Oil tempt red at 1500
dee. F., drawn to 600 dee. F.

Carbon Steel 126,300 101,100
Chrome-nickel Steel 150,300 134,500
Chrome-nickel-vanadiuni Steel... 163,700 152,300
Chrome-vanadium Steel 233,090 210,500

From the above table it is seen that the two most marked
characteristics of vanadium steel are its high tensile strength

(breaking point), and its high elastic limit (stretching

point). Another equally important characteristic is its great

resistance to shocks; vanadium steel is essentially a non-

fatigue metal, and therefore does not become crystallized and

break under repeated shocks like other steels. Tests of the

various spring steels show that when subjected to successive

shocks for a considerable length of time, a crucible carbon

steel spring was broken by 125,000 alternations of the testing

machine, while a chrome-vanadium steel spnng withstood

5,000,000 alternations, remaining unbroken.

Another characteristic of vanadium steel is its great duc-

tility. Highly tempered vanadium steel springs may be bent

sharply, in the cold state, to an angle of 90 degrees or more,

and even straightened again, cold, without sign of fracture;

vanadium steel shafts and axles may be twisted right around,

several complete turns, in the cold state, without fracture.

This property, combined with its great tensile strength, makes

vanadium steel highly desirable for this class of work, as

well as for gears which are subjected to heavy strains or

shocks upon the teeth.

In the matter of heat-treatment, vanadium steels will stand

a wider variation of temperature without detrimental effect

than other steels. One particular characteristic of vanadium

steel is the evenness with which it hardens. Vanadium steels

forge readily, and, in the annealed state, are no harder to

machine than an ordinary steel containing the same per-

centage of carbon. In this respect they differ greatly from

other steels of high tensile strength, in which the presence

of a considerable amount of nickel renders machining ex-

tremely difficult.

The usefulness of vanadium as an alloy is not confined to

steel alone; it is equally beneficial to other metals. Cast

iron, brass and copper are much improved by the addition of

a small percentage of vanadium, their strength and endurance

being greatly increased. Castings from these metals show a

finer grain and greater freedom from porousness through the

use of vanadium. Aluminum, a particularly difficult metal

to machine, is greatly benefited in this respect by the addi-

tion of vanadium, which not only renders it easier to work,

but also insures its ready flow In the mold, producing sharp,

even castings from difficult shapes.

I
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TEMPERING APPARATUS
By JOSEPH R. WKANER'

In general practice it is usually necessary to draw the

temper of tools used for manufacturing purposes, but tliis

sliould be done in one heat, that is, the work should be re-

moved from the bath while it still retains sufficient heat to

draw the temper. This method of tempering, however, is some-
times impossible owing to various conditions, so that It Is

necessary to harden and temper the work in two heats.

The accompanying illustration shows an apparatus installed

in a large manufacturing concern, which enables the temper

to be drawn at a low-er cost, where much of it is to be done
and where it is necessary to draw the temper after the work
is hardened. This device also produces better work than is

usually the case.

Fig. 1 shows the arrangement, in which A is a group of

three small Bunsen burners with separate stop-cocks B, and
G is an ordinary galvanized-iron pail with a long {landle

D used in place of the ordinary handle. This handle hangs
on the bracket E which is attached to the wall. Riveted into

the bottom of the hook of this bracket E is a link of a chain

'^

Pig.l I Fig. 2

^} Machiuery, i'. r
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Fig. 1. Tempering Device with an Automatic Alarm. Fig. 2. Details
of the Alarm for the Tempering Device

which supports the perforated pail F held in the pail C, clear

of its bottom. The inner pail F may also be hooked directly

to the bracket as shown at F^ by the dotted lines, thus raising

it out of the pail G.

This device should be located close to the hardening fur-

nace, and the quenching bath should also be near, so that the

operator may without moving from his place, draw the pieces

from the furnace, quench them in water or other solutions,

and before they are entirely cold, drop them into the inner

pail F. The outer pail G should be filled to within from one-

and one-half to two inches of the top with lard oil or tallow,

and heated by the burners to a temperature of 200 degrees F.

When all the pieces to be hardened are in the pail F or when
it is full, the burners A are turned up, thus allowing the oil

and all of the pieces therein to slowly heat to about 400 to 600

degrees F. according to the kind of steel and the service re-

quired. When the desired temperature is reached the burners

are turned out. After the heat has gone down to about the

boiling point of water, the pail F and its contents should be

raised to the position f„ and the hot oil allowed to drain off.

To accurately gage the temperature required, a so-called "chem-

ical" thermometer may be used. These are simply glass tubes

with the mercury bulb at one end, and the graduations etched

in the tube, having no case. When all the work is in the small

pail F this thermometer should be placed with its bulb in or

on top of the work.

In my own use of this tempering device, as the tempering

operation usually extended over two hours or more per lot,

and other duties had to be attended to in the meanwhile, I

found it almost impossible to keep it in mind sufficiently to

watch the thermometer as It should be watched, and as a re-

sult was obliged to re-harden several lots, on account of al-

lowing the heat to go too high. This annoyance led me to

devise an automatic alarm.

This alarm was made by using a piece of V6-inch gas pipe

• Address : 39 Clinton Ave., Plainfield, N. J.

about 17 feet long, and welded tight at one end. The pipe
was then coiled by wrapping it around an old pulley and
spreading it like an open-wound helical spring, so that il

started in the bottom of pail G and ran around and close to

the inside to nearly the top, where the end was bent to stand

up straight, as shown at O. This tube was filled nearly full

of mercury, care being taken to get all the air out. When the

temperature in the pail rises, the mercury expands, and, rising

in the tube G, makes a contact with the adjustable wire A,

(Fig. 2). One wire from an electric bell is attached to the

clamp B„ carrying a binding post, and is insulated from the

coiled pipe by the hard rubber collar-bush C',. The small bush

Di near the end of the wire A, is a loose fit in the tube G,.

The other wire to the bell is connected to the pipe coil at £.',.

After a few trials and by using the thermometer as a stand-

ard, the wire A, may be graduated to the temperatures mostly

used. This makes a very efficient alarm, and once the work
is in the pail and the fire lighted, no further thought need be

given it until the bell rings, when anyone can tun. out the

flame.

The writer was at one time engaged in a place where many
thousands of steel pieces were regularly manufactured, all of

them being hardened. The work was all similar and less

than half the product was tempered after hardening, while the

main and cheaper part of the product was not tempered be-

cause of the prohibitive cost. In this place an e.xperienced

man, by the use of a large hot plate placed over a furnace,

did about 400 pieces in 10 hours. The highest day's work
ever done was 500 pieces, and the man was nearly roasted to

death, especially in hot weather. After getting permission

from the firm I secured an ordinary caldron kettle, such as

farmers and butchers use, and made a fire under it with hard

coal. Over the kettle was fitted a galvanized-iron hood with

a pipe leading outside to carry off the smoke and fumes from

the hot grease. Inside che kettle which was filled with tallow

was a large perforated pail corresponding io F (in Fig. 1)

which held the work. The temperature was regulated by a

long stem-pitching machine thermometer made by Schaeffer &
Budenburg of Brooklyn, N. Y.

With this device the man was not only able to do about

1500 pieces in a few hours, but did them in such a superior

manner that going back to the old method was not thought

of. It will be found absolutely necessary with this device to

use the hood and pipe for carrying off the smoke from the oil

unless the apparatus is used in the open air.

•The hardening and tempering of the tools used in manu-

facturing operations are among the most important operations

through which they pass in the making; and yet these opera-

tions seem to be least understood generally by those who
make tools. The facilities for hardening and tempering are

in most shops precisely the same as were used at the begin-

ning of the manufacturing. I think it perfectly safe to say

that between a cutting tool imperfectly hardened, and one

done in the best possible way, the efficiency is 1 to 5. Some
of the manufacturers of such tools as drills, taps, dies, milling

cutters, etc., are alive to the necessity of advancement along

this line, and provide the most efficient and up-to-date harden-

ing devices, but the large majority of them and nearly all

the toolrooms which make tools for their own use, employ the

"good old methods."

Toolmakers, in general, are only just beginning to wake up

ro the fact that.it takes an expert in steel to tell anything

but the size of the grain from the fracture; and that the

size of the grain tells nothing but the degree of heat to which

it was raised in hardening. This is no guide whatever to the

quality of the steel, and is of no importance except to tell

that the steel is hardened and ready to use. The heat also

should never be higher than will give the required degree of

hardness with little or no drawing, and the drawing should

be done evenly and slowly. This enables the molecules to

settle, and thus relieve the strains set up in the hardening

process.
« * *

The man who knows more than the boss usually gets to be

the boss. The man who only "thinks" he knows more than

the boss usually gets fired.

—

Exchange
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A SIMPLE ROUTING SYSTEM

HOW THE PARTS OF THE LUCAS BORING MACHINE ARE
PUT THROUGH THE SHOP

Of shop systems, like books, there is no end, and again like

books, there are good and bad systems. Any shop system

must be judged by what it accomplishes and the cost of its

administration. The simpler a system, other things being

equal, the better it is when judged from the practical man's

point of view. The following system of routing work through

a machine shop Is that used in the building of horizontal

boring machines by the Lucas Machine Tool Co., Cleveland,

Ohio, and is commended for its simplicity and the complete

control and knowledge of the progress of work through the

shop.

The detail drawings are made on sheets 19',{, by 2(1 inches.

The sheets are divided into sections, the size varying accord-

sheet Fig. 1, is shown detached in Fig. 2 with its routing

tag attached. The symbol of this part on the drawing is

32—139, in a circle. The first number is the machine number
and the second is the pattern number, in case the piece is a

casting. Each operation for each piece on the sheet is

designated in the operation sheet at the iottom of Fig. 1, in

the spaces opposite the part symbol. The operations on the

chcsen piece are 13-a, 13-b, 13, 16, 34, 9, 15 and 20, these being

"turret chuck" (a and b) gear cutter," "keyseater" "store-

room," lathe," milling machine," and "fitting" as will be

seen in the accompanying schedule of operation numbers.
It will be noted that this schedule gives the name of the

operation in some cases, but in more it gives the name of

the machine. The reason for this is that the individual opera-

tions on the lathe, milling machine, etc., are minutely specified

in separate lists that accompany the routing tag and blue-

print when required to follow out the order that has been
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Detail Draxring, Lucas Machine Tool Co.. shopping Operation Numbers and Record of Process

ing to the size of the parts shown. The largest number of

divisions of the sheet is sixteen, these being obtained by three

horizontal and three vertical lines. This size is used only

for the small simple details that can be clearly delineated

in the available space. In all, there are five sizes of divisions

up to and including one-half the sheet. The scheme is illus-

trated in part in Fig. 1. At the bottom, space is reserved for

the operation numbers and records of progress.

Two blue-prints are made of each group of details in the

drawing room and issued for each lot of twenty-four machines.

One print is made of paper and is kept in a binder in the

shop office. The other print is made on cloth and is c"ut

apart, making as many individual prints as there are separate

details on the sheet. These are punched at the top and pro-

vided with a ring to which is attached a routing tag. The
routing tag is filled out in the shop office and sent into the

shop with Its blue-print to accompany the parts until finished

and delivered to the assembling floor or the storeroom.

For the purpose of illustration the 4-pitch 23-(ooth first

driving bevel gear has been chosen. This detail, shown on the

determined in the planning department. These lists of opera

tion are typewritten and blueprinted, and are pasted on lh<

back of the shop blue-prints.

OPERATION NUMBERS

1.—Planing 9.--Lathe 19.-—Scraping
2.—Boring Ma- 10.-—Loswing 20.--Pitting

chine Lathe 21.-—Miscellaneous
3.—Drilling Ma- 11.-—Turret Bar hand work

chine 12.-—Turret Chuck 22,-—Erecting
4.—Helping 13.-—Gear Cutter 23.-—Inspecting
5.—Cleaning Cast- 14.-—Thread 24.-—Store Room

ings Milling Ma- 25.-—Graduating
C—Painting (in- chine 2(1.-—Spindle Boring

cluding fill- 15.--Milling Ma- Machine
ing and rub- chine 27.-—Auto. Turret
bing) 16.-—Keyseater Machine

7.—Cutting off 17.-—Grinder
S.—Centering. 18.-—Polishing

The first operation on the bevel gear blank is chucking In

the Gisholt turret lathe and performing operation a. This

operation is boring, facing and turning the surfaces desig-

nated by the line a in the drawing, which starts in the bore
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and terminates at the outer angle of the tooth section. This

line is brol^en, the break being one short dash. One short

dash indicates that it is the first operation. The second opera-

tion b is indicated on the drawing by another broken line b,

I he break consisting of two short dashes. Of course, the opera-

tor on the turret lathe does not change from one operation

to the other on each piece. He does one operation on each

piece first and then changes his chuck and tools to do the sec-

ond operation, and so on.

When the lot of castings and the routing tag are delivered

to the turret lathe, a check mark is made by the clerk on the

shop office drawing, opposite the symbol. This mark shows

"W^ ffFV/Fl GF^R
ROOTANGLE 39''4S'

SedMBNT NO /Z

TOOTH/!NGL£ 3'44'

THROW n 3°

BLOCK „ 3°S3'
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(3Z

Fig. 2. Detached Detail Drawing with Routing Tag Attached

that work has been started on these parts. Further records

are made from the cost cards, a sample of which is shown
in Fig. 3. The cost cards are of the regular form supplied by

the International Time Recorder Co., and are stamped in a

time recording clock when the job is started and when com-

pleted. They are partly filled out by the shop office clerk, the

order number,
piece number, oper-

ation and number
of pieces being the

items entered. The
cards then go to

the foreman who
keeps them in a

card rack with in-

dex tab cards to

designate the vari-

ous operations.
Thus there will be

cards for practical-

ly all the opera-

tions enumerated

on the schedule of

operations.

The turret lathe
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Fig. 3. Top Portion of a Cost Card

operator who machined the bevel gear blanks was charged

with twenty-five pieces, an extra piece being supplied to re-

place any casting found defective or spoiled. When he finishes

operation 12-a and 12-b, the time of completion is stamped in

the time recorder, and the card is turned in to the foreman,

who then gives the workman another job, and the cost card

for the operation is stamped in the "In" column. The cards

for completed operations are collected each morning, and the

completed operations are marked off on the shop office blue-

prints as indicated in Fig. 1 for operations 12-a and 12-b.

The same is being done for all the other parts on this sheet

P<RT NUMBER 33-J.33__
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FofTtl No. 17

Fig3. 4 and 6. Front and Back of Routing Tag

and on the other sheets for the lot of machines going

through.

When the turret lathe man completes the lot of bevel gear

blanks and so reports to his foreman, the report means to

the shop office that the lot has been delivered to the machine

for the next operation. An order is not considered complete

until the delivery is made.

The next operation in this case is gear cutting. Twenty-five

turned and bored blanks are delivered to the gear cutting de-

JiG No. 616

RACK - (»

32-106
PART No 32-109-

SHELF h~

DRAWING No. B-520

SECTION /~ii/

NoOFMACM <t| IJeJ, 32 H.B.U. JlGFlRSTl

NAME OF F>iECE>-j)riving Pulley SleeTff t-Ghain "sed on) 1I.32-L2

Sprocket Slears.
REMARKS:- S - - - -

Jig fSP drilling oil and aetaM holes.

icfisB Jiieofl - 13/32 Bunh. —

Fig. 6. Sample Index Card showing Location of a Jig in the Tool-room

partment together with the routing tag and blue-print, Fig. 2.

The operator to whom they are turned over stamps the

time of beginning in the "In'' column of a cost card filled out

for operation 13, and when the lot is completed the time

is stamped in the "Out" column as before. In this case one

blank was found defective when cut and twenty-four perfect

gears were turned over to the keyseater for operation No. 16.

The next morning the cost card went into the shop office

and operation 13 was checked off on the shop office record

blue-print.

The orders for castings also originate in the drawing office,

and the prints are not issued to the shop office until the cast-

ings are delivered by the foundry. The drawings are made
to convey all necessary instructions to the workmen. Thus
when parts are to be drilled or bored in jigs, the jig number la

given on the drawing. For example, the driving pulley sleeve

and driving chain sprocket sleeve, symbols 32—108 and 32

—

109, are drilled in jig No. 616. This jig will be found In the
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tocl-Voom in rack 6, on shelf E, in section 1—2. Tlie descrip-

tion of the jig and location are given on a card. Fig. 6, kept

in a card index in the tool-room.

From this outline it will be understood that a constant

record is available in the shop office which shows from day

to day the progress of work on any lot of machines and the

location of all parts. It also shows the number of parts

spoiled and indicates on what operation they were spoiled.

The costs can be calculated for a machine or lot of machines

in any stage of construction. The system is much more quickly

comprehended than described, and its simplicity is shown by

the fact that one clerk attends to all its details after receiving

the blue-prints from the drawing office. F. K R.

* * *

ELIMINATION OF LINESHAFT VIBRATION
By R S. F.

The vibration coupling shown in the accompanying illus-

tration has no doubt been know-n to the majority of practical

men for a long time, and the writer does not lay any claim

whatever to its invention. However, the success attending

its use where an exceedingly heavy load had to be started

by a direct-connected motor (due to the shaft vibration given

by the device allowing the motor to get fairly started before

the full load came upon It), suggested its use for the case to

be described.

A new machine shop, 60 feet wide by 175 feet long, of an

all-steel construction, with reinforced concrete gallery floors

and roof, was equipped with two 40 horsepower motors. One

of these was suspended from steel I-beams under the gallery

and was direct-connected by cone vise couplings to a jack-shaft

on which were located two pulleys, each driving a lineshaft,

also suspended under the gallery in like manner as the motor,

and extending the full length of the shop. The other motor

was located directly above the gallery, suspended from the

roof under exactly the same conditions. These motors when

put in operation driving planers, slotters, shapers, etc., where

the load is very Intermittent, caused such a vibration on the

ENDLESS LEATHER BELT
3fjc'^i/'ieri/..V. Y.

MAKING "DIAMOND" AUTO TRUCK CHAIN
The first means for transmitting rotary motion from one

wheel to another very likely \\as a cord, then a belt of

leather, and then, for still greater power, a metal chain. The
use of chain for power transmission dates back many years,

the first forms being ordinary round iron link chain working
on cast-iron sheaves made with smooth wedge-shaped grooves

or with pockets for the chain links. The malleable detachable

Coupling used to eliminate Vibration in a Lineehaft suspended
from a Concrete Structure

gallery floor that it was impossible to work there with any de

gree of comfort. In addition, the concrete work developed

large cracks in a very short time.

To remedy these troubles, the couplings shown in the en-

graving were installed in place of the cone vise couplings

This resulted in the total elimination of all vibration, much

to the comfort of the workman, as well as materially reducing

the wear and tear on the concrete work. In relating this inci-

dent, the writer does not condemn, of course, the cone vise

or similar forms of couplings when used under ordinary cir-

cumstances, but strongly advises its elimination where condi

tions similar to the ones referred to above prevail.

It will be noticed that the two coupling sections are shown

apart, for clearness, in the illustration. In operation, of

course, the ends of the projecting pins are close to the op-

posite faces of the flanges.

* * :f

It is mentioned in the Times Engineering Supplement that

a steel chimney 56 feet high and 4 feet 3 inches in diameter

was recently put together entirely by electric welding, and

completed before erection. It was erected in about three hours.

This is, so far as we know, a new use for electric welding.

PCSHING ^IDE BLAKK

, .!« ..300^.101 . .185 .185
. „ • ,V .,«

.aai -.1 U.7;(W X .231, -.j U.T7IW u- J.«3B-'^ii;5SSi u lai

Q, tons;?: 0123] O?:"®

— 1.

RlVcT 5I0£ a_ANH

^.500',^

ifacAi'iery..V. >'

Fig. 1. Diamond Roller Chain No. 156 for Auto Trucks, e-.c.

link chain now so largely used on conveying and other rough

machinery was a great improvement over the older form in

point of efficiency and durability, but it was not until the

advent of the bic.vTle that really high-grade transmission

Flff. 2. Parts of DlamoDd Roller Cbatn No. 16d

chain of uniform pitch, fitted to accurately-cut sprocket

wheels, was put on the market as a regularly manufactured

product. This light chain was used for many i)urposes other

than the Mcycle. ;ind heavifr sizes were manufactured to

Fig. 3. Blanking Side Pieces from Cold Drawn Stock

meet the demand, but the development of the automobile and

auto trucks made the market for heavy high-grade chain.

most of which is now provided with rollers to reduce the

friction of engagement and release of the chain links and

sprocket teeth. The following article illustrates the main
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features of the practice of the Diamond Chain & Mfg. Co., 240
W. Georgia St., Indianapolis. Ind., in maliing heavy power
transmission chain of the roller type.

The company was organized in 1890 when the bicycle was
at the height of its popularity. For several years the product
was bicycle chain exclusively, but with the development of

the automobile, the auto truck and other machinery requiring
heavier high-grade power transmission chain, the line has
been extended, until now forty-eight distinct styles, sizes and
weights are listed in its catalogue for all kinds of service.

Highly developed special machinery for making bicycle chain

E, finished bushings; f\ finished rivets; G. finished rollers;
H, assembled bushings; /, assembled rivets; J, assembled
bushing and rollers; K, assembled roller link complete; L,
section of completed chain.

^
The chain side blanks are punched from cold-drawn 20 to

40 point carbon steel strips, 0.125 by 0.875 inch for the bush-
ing sides, and 0.125 by 0.750 inch for the rivet sides. By
"bushing sides" and "rivet sides" are meant the parts in
which the bushings and rivets are tightly fitted. Pig. 3 shows
the style of press, and the rolkr feed which is typical of the
feed used on all the heavy perforating presses.

Fig. 4 BeveliDg the Comers of Side Pieces
in Coining Press

Fig. 5. Piercing the Rivet and Bushing Holes
in Side Pieces

Fig. 6. Reaming the Rivet and Bushing Holes
in Side Pieces

is in use, the quantity of this chain produced every year be-

ing so great that a large investment in machinery for its

manufacture is warranted. But for making auto truck chain
comparatively little special machinery is employed, the quan-
tity of any one size used being too small, perhaps, to pay re-

turns On the cost of the heavy machinery that would be re-

quired if the bicycle chain Equipment were duplicated. The
present article, therefore, illustrates and describes more or

The second operation is beveling the sides of the blank,

which is done on a Perracute coining press, Fig. 4. The
blanks ^re automatically fed to the dies by a slide which
pushes the blanks from the bottom of the small magazine
shown In front. The coining operation produces a smooth
beveled surface with sharp corners and hardly perceptible

flow of the metal, and is a rapid and satisfactory way to bevel
the edges of the parts. In passing, it may be noted that this

Fig. 7. Section of Screw Machine Department, 185 Screw Machines In Use

less common machines and operations which derive interest

chiefly from the product.

One size of chain. No. 155, has been taken to illustrate the

steps of manufacture. This size is made in three widths,

%-, %- and %-inch, respectively. The working drawing. Fig.

1, shows the parts and dimensions of the bushing side piece,

rivet side piece, rivet, bushing and roller of the 14-inch, size;

also the dimensions of the connecting rivets, one pair of which
with spring cotters, must, of course, be furnished with every
chain. Fig. 2 illustrates the parts in the following stages of

manufacture: A, bushing and rivet sides blanked; B, bush-
ing and rivet sides with edges beveled; C, bushing and rivet

sides punched; D, bushing and rivet sides reamed and blued;

Fig. a. Gaging Screw Machine W^ork

coining operation, while one of the oldest methods of forming
designs, is strangely neglected as a method of producing
many shapes that are now generally produced by profile mill-

ing. Where the number of pieces runs into thousands, there

is little doubt that forming by heavy pressure could often be
profitably substituted for the common method of removing
stock by rotating or other cutting tools.

The holes are punched after the coining operation, as shown
in Fig. 0, both holes, of course, being punched at once.

Square-faced punches are used for blanking and punching In

order to produce the parts with a minimum of twist. Punch-
ing the hard stock with the square-faced punches is heavy
work, and heavy gap punching machines are employed. The
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stcck is fed by a roller feed operated by a ratchet, which au-

tomatically releases it at the moment when the punch de-

scends.

The holes are reamed in jigs on semi-automatic machines,

one of which is shown in Fig. 6. Reaming the holes is an

important feature of the manufacture of high-grade machinery

chain. It insures accuracy of size, which is necessary for

snug and even bearing on the bushings and rivets, and ac-

curacy of pitch—a very important consideration. Inciden-

Fig f Aaat'nibling Bushings and Bushing Side Pieces

tally, the illustration Fig. 6 shows the advantageous use of

chain transmission in machine tools, and is only one of many
uses to which power transmission chain is applied in the

factory. After reaming, the trade-mark and number are

stamped on the rivet side pieces, this being the last machine
operation before bluing.

The rivets, bushings and rollers are made on automatic

screw machines, mostly "Clevelands," a section of one bat-

tery of which is shown in Fig. 7. An idea of the number of

these screw machine parts used is conveyed by the fact that

185 screw machines are in use. The rollers are casehardened,

brightened by tumbling, and toughened by drawing to a straw

Fl^. lO. Assembling the Chain

color. The bushings are casehardened, and tumbled to re-

move the scale and left hard, without further finish. The
rivets of chain No. 155 are nickel steel hardened and drawn
to a blue on the ends only, which must be left soft for rivet-

ing over.

The limits of variation of the product are close, and to in-

sure that the high standard is maintained, the parts, running

into many thousands daily, are gaged by girls. A view of the

gaging department is shown in Pig. 8. The gaging of the

parts is regulated by the size of the chain and its grade.

Every part of No. 155 is gaged, as is the case with other high

grades. Smaller and cheaper chain is gaged by testing the

parts regularly, thus maintaining a check on the general

character of the product.

When the link pai ts are. completed, they are assembled by
hand, machines being used to force the rivets and bushings
into the side plates. The order of operations Is as follows:

The rivets and rivet sides, and the bushings and bushing
sides are first assembled in dial feed presses, as shown in

Fig. 9. The operators supply the sides to small magazines
and set the rivets or bushings in the dials as they revolve.

When the revolution brings a pair under the press they are

forced into the side piece that has been carried from the

magazine around with the dial. The rivets and bushings are

thus pressed into the sides, forming the "assembled bush-

ings" and "assembled rivets," G and H, of Fig. 2. The rollers

are assembled on the bushing assembly by girls, making the

combination shown at /, Fig. 2, and then the complete chain

assembly is made, as illustrated in Fig. 10. The sides are

forced onto the bushings and rivets by the power press, as

stated.

The final, but by no means the least interesting, operation

is spinning the rivets on the automatic double-spindle ma-
chine shown in Fig. 11. Both ends of the rivets are spun

simultaneously, the operation being one of the quickest and
neatest in the making of the chain. After the final inspection

and testing, the chain is ready for the market.

This chain, the making of which was described in the fore-

Fig. It. Spinning the Rivet Ends and Completing the Chain

going, is composed of about sixty parts per lineal foot. All

the parts are accurately formed, beautifully finished, and part

of them are hardened and tempered. The finished chain

weighs about one-half as much as the raw stock required for

its manufacture, yet the retail price is about $1 per foot. The

possibility of manufacturing this product at the price, is due
to automatic machinery, specialization of workmen and thor-

ough organization of manufacture throughout. F. E. R.

MAKING HAND-TAPS IN SETS
When hand-taps are made in sets of three, the first and

second tap not cutting a full thread, but only partially com-

pleting the thread, which is finished by the third tap, it Is of

considerable importance that the relative diameters of the

three taps are so proportioned that the two roughing taps

each cut a fair amount of the thread, and that the finishing

tap is required to do but comparatively little actual cutting,

mere'y taking a shaving cut.

A simple rule used by one tap manufacturer for United States

standard thread taps, and which has been found to give entire

satisfaction, is to make the diameter of the first tap in a set

equal to the diameter of the finishing tap less the depth of

the thread, and to make the diameter of the second tap in a

set equal to the diameter cf the finishing tap less one-third

of the depth of the thread. This makes the actual depth of

the thread of the two roughing taps equal to one-half and

five-sixths of the depth of the finished thread, respectively,

and leaves but a small amount of metal to be removed by the

finishing tap.
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SHRINKAGE AND FORCED FITS—

2

By WILLIAM LEDYARD CATHCARTM

The total allowarive for shrinkage is the difference between
the external diameter of the inner member (shaft) and the

internal diameter of the outer (hub), before slirinliage. The
unit shrinkage-allowance is the allowance per inch of nominal
diameter, in either case, as above; and also, in either case,

the unit deformation of a given circumference or diameter is

the difference between its lengths before and after shrinkage,

divided by its original length. The principle which is applied

in the derivation of formulas for shrinkage allowances, is that

TABLE III

Values of Ratio C for solid steel shafts of nominal diameter O,. and 1
hubs of steel or cast-iron
and O^, respectively.

Ti T,

Ratio of Diam-
D-

"LT Ratio of Diam- c =
T.

eters
D, 1

D,
Steel Castjlron | steel Cast-iron
Hub Hub Hub Hub

1.5 0.227 0.284 2.8 0.410 0,432
1.6 0.25.5 . 2t)3 3.0 0.421 444
1.8 0.290 311 3.2 0.430 0.4.i5

2.0 0.333 0.348 3.4 438 0.463
2.2 0.35'J 0.377 3.6 0.444 0.47t
2.4 0.380 0.399 3.8 0.4.50 0.477
2.6 0.397 0.417 4.0 0.455 0.482

the unit-deformation at any point is the quotient of the unit

stress at that point, divided by the modulus of elasticity. In

a shrinkage fit, the unit-deformations considered are those at

the fit, and the unit-stress to which these deformations cor-

respond are manifestly the "true" or actual stresses, and not
those which have been termed "apparent" since, as has been

shown, the effect of lateral contraction is important.

The length of a given circumference varies directly as that

of its diameter. Hence the unit-deformation will be the same
for both, and this deformation, when due to the true tangen-

tial stress in the hub at the bore, will be the unit-deformation

of the internal diameter of the hub. Similarly, for both solid

and hollow shafts, the unit-deformations of the external diam-

eters are those of the circumferences of their outer surfaces,

produced by the true tangential stresses there, since that cir-

cumference and the external diameter decrease together. The
unit-deformation of the external diameter of the inner

face will serve only for a solid shaft, since in it, as shown
in Pig. 4 (April issue) the tangential and radial stresses are

equal at all points from the circumference to the center, while,

in the hollow shaft, the intensity of the radial stress varies

from P, at the outer surface to zero at the bore, and hence
the deformation due to this stress at any given point is that

corresponding only with the infinitely small element of radius

in which that stress exists, and not with the average unit-de-

formation of the whole radius.

The formulas below have been deduced for calculating the

allowances required for shrinkage fits with given stresses.

Let

Ti = true tangential compressive stress at outer surface,

inner member.
T, = true tangential tensile stress at inner surface, outer

member,
fi, = radius of fit.

• Address : Gwynedd Valley, Pa.
t William Ledyard Cathcart was born in Mystic. Conn., in 1855.

He was educated in the the Universit.v of Pennsylvania and the
U. S. Naval Academy. Following graduation from the Naval Acad-
emy he served sixteen years as an officer of the Engineering Corps
of the V. S. Navy. During the Spanish-American War he volunteered
tor service, was appointed Chief Engineer, U. S. Navy and was or-
dered to special duty at the Navy iDepartment, Washington, on the
staff of Admiral Melville, then engineer-in-chief. He spent two years
as professor of marine engineering at Webb's Academy of Naval Arch-
itecture and Marine Engineering, Fordham Heights, New York ; four
years as adjunct professor of mechanical engineering, Columbia Uni-
versity

; seven years as treasurer of a textile manufacturing company
;

five years with the Babcock & Wilcox Co., New York, translating,
collating and analyzing scientific data from French and German
sources. Prof. Cathcart is the author of "Machine Design : Fasten-
ings" and co-author with Prof. J. Irvin Chaffee of "The Elements of
Graphic Statics."

li = actual internal radius of outer member before ex-

pansion.

R' = actual external radius of inner member before com-
pression,

R' —R
S = unit shrinkage-allowance =

,

ft

The values of C for various diametral ratios are given, for

solid steel shafts with steel or cast-iron hubs in Table 111;

and, similarly, for holiow steel shafts, in Tables IV and V.

The modulus of elasticity for steel is assumed as 30,000,000,

and for cast iron as 15,000,000. Thou, for a cast iron hub and
a steel shaft:

T, (2 + C)
S=

S= -

30,000,000

r,(2 + c)

G X 30,000.000

and, for both hub and shaft of steel:

TAl + C)

30,000,000

TAl + C)

(22)

(23)

(24)

(25)
C X 30,000,000

Calculating- Shrinkage Fits

In designing shrinkage fits, there are but two main prin-

ciples to remember. First, the stress in the hub at the bore,

which is the most important consideration, depends chiefly

on the shrinkage-allowances. If the latter be too large, the

elastic limit will be exceeded and permanent set will occur;

or, in extreme cases, the ultimate strength of the metal will

be passed and the hub will burst. Second, the intensity of the

TABLE IV

1

Values of Ratio C for hollow steel shafts of
diameters O^ and D^
diameter D^.

D, D,
1

1 n= D,—
1
— c — C

D, Do D, Do

2.0 0.455 2.0 0.8-20

^^ u 3.57
2.8

2.5 0.645
0.313 3.0 0.564

3.5 0.288
1^

3.5 0.519

2 0.509 2.0 0.842

1 6 2.5'^
3.0

0.400
3.0

2.5 0.662
0.850 3.0 0..580

3.5 0.323 3.5 0.533

2.0 0.599 2.0 0.860

1 8 2.5
^•^

,
3.0

0.471
3.2

2.5 0.676
0.412 3.0 0..591

3.5 0.379 3.5 0.544

2.0 0.667 2.0 0.8T6

2 2-52.0 3^ 0.524
3.4

2.5 0.689
0.459 8.0 0.602

3.5 0.422 3.5 0.5.55

2.0 0.718 2.0 0.888
o 2 ^

2.5
"•'' 3.0

0..5G5
3.6

2.5 0.698
0.494 3.0 0.611

3.5 0.455 3.5 0.562

2.0 0.760 2.0 0.900
O .T

-^ * 3.0
0.597

3.8
2.5 0.707'

0.523 3.0 0.619
3.5 0.481 3.5 0.570

2.0 0.793 2.0 0.909
"

o 6 2.5-.6 3Q 0.624
4.0

2.5 0.715
0.546 3.0 0.625

3.5 0.502 3.5 0..576

grip of the fit, and hence the resistance of the latter to slip,

depends mainly on the thickness of the hub. The greater this

thickness, the stronger the grip, and vice versa. The in-

formation required in designing can be obtained as follows:

a. For a given allowance per inch of diameter, the true

tensile stress T. in the hub at the bore can be found from
Equations (22), or (24). These equations hold only up to

the elastic limit. It will be seen that by increasing or de-
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creasing the allowances, any stress up to this limit can be pro-

duced at the bore, and this stress will be the maximum tensile

stress in the hub.

6. Equation (3) and Table I show the relation between

the true tensile stress in the hub at the bore and the radial

pressure on the fit. There are several factors which govern

the intensity of this radial pressure: the magnitude of the al-

lowances, the compressibility of the inner member, and the ex-

pansibility of the outer. The two latter depend on the metals;

the last is affected by the thickness of the hub.

c. When Tj Is known, the value of P, can be obtained from

Table I.

d. The true tangential compressive stress 7*, at the outer

surface of the inner member is usually of minor importance

in design. The true radial compressive stress at the surface

is equal to the radial pressure P, minus the product of 0,

by the value of *,, as given by (4) and (10).

e. At the bore of a hollow shaft, the radial pressure is zero.

Equation (9) gives the true tangential compressive stress.

/. Tlie intensity of the apparent stresses is, in general, of

academic interest only.

Example 1.—A steel crank-web, 15 inches least outside

diameter, is to be shrunk on a 10-inch solid steel shaft. Re-

quired the allowance per inch of shaft-diameter to produce a

maximum tenelle stress in the crank of 25,000 pounds per

square inch, assuming the stresses in the crank to be equiva-

lent to those in a ring of the diameter given.

D, 15
= — = 1.5; r, = 25,000. From Table HI, = 0.227.

O, 10

Substituting in Equation (24), we find S = 0.001 inch.

TABLE V

Values of Ratio C for hollow steel shafts and cast-iron hubs.
Notation as in Table IV.

D' D' D, D,
c — c

D' D„ D, D„

2.0 0.468 2.0 0.864

1.5
2 5 0.368

3.8
2 5 0.679

li.O 0.323 3.0 O..594

3.5 0.296 3.5 0.547

3.0 0.527 2.0 0.88S

1.0
3.5 414

3.0
2.5 0.098

iS.O 0.363 i!.0 611

3 5 0.333 3.5 0.562

2 0.621 2 0.909

1.8
3.5 0.488

3 3
2.5 0.715

3.0 0.427 3 0.625
3.5 0.393 3 5 0.576

2.0 0.696 3.0 936

3.0
2 5 0.547

3.4
2 6 0.728

3.0 0.479 3 0.637
3.5 0.441 3.5 0.587

3 0.75B 2.0 0.941

3.3
3.5
3.0

.0.592
0.518

3.6
2.5
3.0

0.7^0
0.617

3.5 0.477 3.5 0.596

2.0 0.798 2.0 953

3.4
2.5 0.628

3.8
2 5 749

3 0.549 3.0 0.6.56

3.5 0.506 3.5 0.603

2.0 0.834 2.0 0.964

2.6
25 0.6.56

4.0
2.5 0.758

3.0 0..')74 3.0 0.663
8.5 0,528 3.5 0.610

Example 2.—Let the shaft in Example 1 have a 5-inch axial

hole bored through it, other conditions being the same. Find

the unit-allowance.

D, B, 10
= 1.5, as before; — = — = 2; r, = 25,000. From Table

Z). C. 5

IV we find C = 0.455.

Substituting in Equation (24), we find S = 0.0012 Inch,

the Increase in the allowance being due to the fact that the

hollow shaft is the more compressible of the two.

Example 3.—Let the crank-web in Example 1 be of cast iron

and the maximum tensile stress in the hub be 4000 pounds per

square inch. Find the unit-allowance.

- = 1.5; T. = 4 000. From Table 111, we find C = 0.234.

Substituting in (22) S = 0.0003 inch, which, owing to the

lower tensile strength of cast iron, is about one-third of the

shrinkage-allowance in Example 1, although the stress is two-

thirds of the elastic limit. For a forced fit, good practice

gives (see Table VI) a unit-allowance of 0.0013 inch, or one-

third greater than that of Example 1. The stresses which

such an allowance would produce are, however, uncertain, as

will be further discussed in the following.

TABLE VI. ALLOWTANCES FOR FORCED FITS

Steel Shaft and Pin to Cast-iron Steel Shaft to Cast-iron Wheel-hubs.
Cranks. Average pressure re- Average pressure required = 10
quired = 12.5 tons (of 2000 pounds) , tons (of 2000 pounds) per inch of
per inch of diameter. i diameter.

Diameter of .Allowance per Inch Diameter of Allowance per Inch
Shift, Inches of Diameter Shaft. Inches of Diameter

4 0.11030 13 0.0010
.3 0.0034 13 0.0009
6 0.0020 15 0.0008
1 0017 17 0.0007
8 0015 IX 110(6

9 0.00135 19 O.OOO.'iU

10 0.0013 23 0.0004
11 0.0012 23 0.001135

12 1)0010 24 0.0003
13 0.0010 36 0.00025
14 0.0010 27 . 0002
15 0.0010
16 0.0009 ,

18 0.0008
2) 0.00075

Example 4.—What is the radial pressure P, in the above

examples?
P,

For Examples 1 and 2, we find from Table I that —= 0.341.

Hence,.

P, = 25,000 X 0.341 = 8525 pounds per square inch.

P.
InFor Example 3, we find from Table I that—= 0.351.

T,

this case 7"-= 4000, hence

P, = 4000 X 0.351 = 1404 pounds per square inch.

Example 5.—What is the resistance to slip per inch of length

of hub in Example 3?

In Equation (21), D, = 10, 1/ = 1, and from Example 4 we
have P, = 1404; /maybe taken as 0.2. Then = 8817 pounds.

which is the total resistance, of a ring of the hub, one Inch

in length.

Example 6.—Let the crank in Example 3 be 20 Inches least

diameter, the other dimensions and the tensile stress remain-

ing the same. Find the increase in the radial pressure P„
and hence that in the resistance to slip.

D2
In this case = 2, Table I gives the ratio A, for this

D,

condition equal to 0.522,

D,
ratio A = 0.351 for =1.5.

D,

in radial pressure, and hence, that in the resistance to slip.

Example 7.—^VTiat is the true tangential stress (compres-

sive) at the bore of the shaft in Example 2?

The radial pressure P, is, from Example 4, 8525 pounds.

Substituting this value, and also /?,= 5, and R„ = 2.5 in Equa-

tion (9), the true stress To= 22,733 pounds per square inch.

Example 8.—What Is the intensity of the apparent tangential

stresses in the crank and shaft. Example 1?

The radial pressure P, is, from Example 4, S525 pounds.

Substituting this value, and also iJ,= 7.5, and P,= 5 In

Equation (1), the apparent tensile stress t, at the bore of

the hub is 22,165 pounds per square inch. The similar com-

pressive stress i, at the outer surface of the shaft Is, from

Equation (10), equal to P,.

which is 49 per cent greater than the

This percentage is the increase
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Shrinkage Temperatures

The temperature to which the outer member in a shrinkage

fit should be heated for clearance in assembling the parts,

depends on the total expansion required and on the coefficient

a of linear expansion of the metal, i. c, the increase in length

of any section of the metal in any direction lor au increase

In temperature of 1 degree F. The total expansion in diam-

eter which is required consists of the total allowance for

shrinkage and an added amount for clearance.

The value of the coefficient a is, for nickel-steel, 0.000007;

for steel in general, 0.0000065; for cast iron, 0.0000062. As
an example, take an outer member of steel to be expanded

0.005 inch per inch of internal diameter, 0.001 being the

shrinkage-allowance and the remainder for clearance. Then:

a X / = 0.005

0.00.5

t= == 769 degrees F.

0.0000065

The value t is the number of degrees F. which the tempera-

ture of the member must be raised.

Cylindrical and Tapered Fits

The form of the shrinkage fit is usually truly cylindrical and

of one diameter throughout; but both forced and shrinkage fits

are, for some classes of work, either tapered or double-cyl-

indrical, i. e., with part of the fit of one diameter and part of

another. The advantages of the tapered form in forced fits

ure: The possibility of abrasion of the fitted surfaces is re-

duced; less work is required to drive the inner member home;
the drawings may be marked "Fit pin — inches from end of

hole," whicli is the most trustworthy way of measuring the

allowances; and the parts are more readily separated, if a re-

newal of the fit is desired. On the other hand, the difficulty

of securing with accuracy the same form for both fitted sur-

faces, is somewhat greater; and the tapered fit is less reliable,

since. If slip begins, the entire fit is virtually free with but

little movement. These advantages and disadvantages apply

also, but in less degree, to the double-cylinder form.

The practice of a prominent shipbuilding company, for both

forced and shrinkage fits in either iron or steel, is: With
large fits, both the inner and outer members have a taper of

1/16 inch to the foot; the allowances are 0.001 inch per inch

of diameter with 0.001 inch added to the total. If the condi-

tions are such that it is more convenient to ream the hole

with standard parallel reamers, the inner member is tapered

one half-thousandth inch (0.0C05) per inch of length, unless

the fit Is so long that this taper would reduce the allowance

at the small end to less than one-half that at the other ex-

tremity of the fit.

Differences betw^een Forced and Shrinkage Fits

The formulas given in this article are based upon Lame's

formulas as modified for lateral contraction according to the

principles established by Clavarino; these formulas are also

the basis of the ordnance formulas employed by the United

States Army and Navy. For economy in weight, the stresses

in the metal of a gun, at the instant of explosion, approach
closely to the elastic limit. It is evident, then, that the use

of these formulas for such work makes their accuracy, for

shrinkage fits in gun-steel, unquestionable. So far as is

known, their fundamental principles are general, and they

can be employed with equal accuracy for similar fits in cast

iron. It has been customary to assume that they could be ap-

plied also for the determination of the stresses in the metals
of forced fits. This assumption is, in the author's opinion,

unwarranted, so tar, at least, as cast-iron outer members with
large forcing allowances are concerned.. There seems to be

considerable evidence in support of this contention.

The basic principle of shrinkage and forced fits is the same,
but there is a radical difference between the methods by which
this principle is applied In the two cases. In the shrinkage
fit, the outer member, owing to its expansion, slips freely into

place, giving, in cooling, clean, smooth and accurately fitted

surfaces. In forced fits, on the contrary, there may be, in

forcing, more or less abrasion, and, further, if the allowances
be large, there may be an axial flow of the metal of the hub in

advance of the entering shaft. It should be noted that, ii»

forcing allowances, we are dealing with a layer of metal whose
thickness is, in general, but 0.001 inch per inch of diameter,
so that the total volume of the metal thus displaced would be
very small, while its removal with that lost by abrasion,

would reduce materially the amount of the effective allow-

ances, and, in consequence, the stresses and "grip" of the fit.

Taking the elastic limit in tension of cast "iron as 6000 to 7000
pounds and that of steel as 50,000 pounds, and considering the
corresponding values of E, the former will endure, without
permanent set, less than one-fourth the deformation of the

latter, yet the forcing allowances of the two metals are often

made the same, and, further, with the same metais and dimen-
sions, some builders make the allowances for forcing consider-

ably greater than those for shrinkage fits. In such cases,

there must be either permanent set in the cast-iron hub, or
the effective allowances must he materially lessened by abrasion,

displacement, or both.

In Professor Wilmore's tests, the average resistance of the
shrinkage fit to slip was, for an axial pull, 3.66 times greater
than that of the forced fit, and, in rotation or torsion, 3.2

times greater. In each comparative, test, the dimensions and
allowances were the same for both. These results imply either

permanent set or considerable abrasion or displacement of the

metal of the forced fit. While these experiments were made
on a small scale, they agree with the general estimate of the
comparative strength of forced fits.

Table VI represents the practice of one of the largest build-

ers of engines and other machinery in the United States, in

forcing cast-iron cranks and wheel-hubs on steel shafts. The
allowance for a crank is greater than that for a wheel-hub,
and, with both, the allowance per inch of diameter decreases
with increasing diameter. Take the unit-allowance for

a 12-inch wheel-hub which is 0.001 inch. Assume the ratio

of the external diameter of the hub to that of the
shaft (solid) as 1.8, which gives a hub-thickness of 4.8 inches.

In Equation (22), S= 0.001, and, from Table III, = 0.311,

then the true tensile stress T^ at the bore of the hub is about
13,000 pounds, or twice the elastic limit of cast iron. Again,
we have here indications of permanent set, excessive abrasion,

or very considerable displacement of the metal, so that the

effective allowances cannot be those initially given.

Finally, the following formulas given by Mr. Stanley H.
Moore may be cited. In these formulas, d denotes the total

allowance, and D is the diameter of the shaft, in inches.

17
— D 4-0.5
16

Shrinkage fit d=

Forced fit

1000

2 D + 0.5

1000

These formulas show again a much greater allowance f(ir

forcing than for shrinkage.

Forced fits may be made by levers, screw-jacks, or hydraulic
pressure, the latter being the most common. In the drive-fit,

the pin is sent home by sledges; the allowances are usually

about half that of a forced fit. With these various methods
and the many purposes for which forced fits can be used, it

is natural that the custom as to the amount of the allowances
should differ, as it does, very widely, so that the practice cited

here is not universal. The purpose of this discussion has been
simply to point out that shrinkage formulas will not give with
accuracy the stresses in a cast-iron hub, when the allowances
are very large, or in any forced fit with undue allowances.

Such a fit differs essentially from the shrinkage joint for

which the formulas were constructed.

Cotterill says in his "Applied Mechanics," London, 1895,

page 412: "When the limit of elasticity is overpassed, the
formula (Lame's) fails, and the distribution of stress becomes
different. If the pressure be imagined gradually to increase

until the innermost layer of the cylinder begins to stretch be-

yond the limit, more of the pressure is transmitted into the

interior of the cylinder, so that the stress becomes partially

equalized. If the pressure increases still further, the tension
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of the innermost layer is little altered, and, in soft materials,

longitudinal flow of the metal commences under the direct

action of the fluid pressure. The internal diameter of the

cylinder then increases perceptibly and permanently. This is

known to happen in the cylinders employed in the manu-

facture of lead piping, which are exposed to the severe pressure

necessary to produce flow in the lead. The cylinder is not

weakened but strengthened, having adapted itself to sustain

the pressure. Cast-iron hydraulic press cylinders are often

TABLE VII. EXAMPLES OF TYPICAL FITS, FROM PRACTICE

Diameter of Pin
or Shaft.

Total Allowance,
Inches

Metals
Inches

Shrinkage Forcing

1.8798
4 3-505

8.9
4 to 5

7.5 to 9

16 to 18

4

8

16
1 to 2

4 to 6

5 to 7
9 to 13
10 to 13

5

5
11

13

6 6045
0.0037
0.0015

'6!6696'

0.0156

o!63i3'

'6^6676'

0.0060

0.0031
0.0103
0.0152
0.0090
0.0055
0.0030
0.0120
0.0130
0.0144
0.0010

'6!6656'

'6!6i66'
0.0050
0.0100

I (

\ i

Shaft, steel. Hub. cast iron
.Shaft, steel. Hub. cast iron
Shaft, steel. Hub, cast iron

Cast iron crank
Cast iron crank
Cast iron crank
Crank, cast iron. Shaft, steel

Crank, cast imu. Shaft, steel

Crank, cast iron. Shaft, steel

Shaft, .steel. Crank, cast steel

Shaft, steel. Crank, cast iron
Cast iron ei lunter-balauce

jjlates on steel crauk-ili-iks

worked at the great pressure of 3 tons per square inch, a

fact which might be explained by a similar equalization."

Forcing Pressure

When the fit is cylindrical, the forcing pressure varies as

the rate of advance of the inner member, reaching a maximum

in continuous forcing when the pin or shaft is at the

inner end of the hole. At this point, the pressure

is theoretically equal to Q, the resistance to slip, as

given in Equation (21), the coefficient of friction /

being probably between 0.12 and 0.2, although it mar
vary widely. Tables VI and VIII give values of the

forcing pressure, as found in practice. The assump-

tion above, that the maximum forcing pressure is

eequal to the resistance to slip, is true only if that

pressure is expended wholly in overcoming the ob-

:struction to motion produced by the resistance of the

•outer member to expansion, and of the inner to com-

pression. If there is abrasion of the surfaces, or

axial displacement of the metal in advance of the

entering member, the assumption is not fully justi-

fied.

Applications in Practice

Railway Work. In railway work, steel tires are

.shrunk on the cast-iron wheel-centers of driving

wheels. The fit is cylindrical; a common, although

mot universal, shrinkage-allowance is 0.001 inch per

inch of diameter of the finished wheel. Forced fits

are used for securing wheels to axles and crank-

pins to driving wheels. In wheel-fits, the joint is

cylindrical; the pressure is usually 9 to 10 tons per

inch of diameter of fit. In removing a wheel after

long service, the total pressure ma.y reach 150 tons.

Stationary Engines. Shrinkage and forced fits^

the latter more frequently—are used for crank-pins,

cranks, wheel-hubs, and minor parts. With different builders,

the amount of the unit-allowance has a wide range, owing to

differences in the thickness of hubs, the forcing pressure

employed, etc. General practice seems to favor a smaller

allowance for shrinkage than for forcing, and, with increasing

diameter, a decreasing unit-allowance. The latter is usually

greater for cast iron than for steel. Table VII, which gives

the data for typical fits from different builders, shows the

variation in practice. In Table VIII will be found complete

data for forced fits from 2 to 9 inches in diameter.

Marine Engines. In marine work, built-up crank-shafts are

assembled and the casings of propeller shafts are secured

by shrinkage fits. Forced fits have been employed for crank-

shafts and are frequently used for smaller parts. In building

up a steel shaft, the allowance is usually 0.001 inch per inch

of diameter; the cranks and crank-pins are keyed, in addition

to the shrinking. The crank-webs are heated by gas in a

sheet-iron furnace until the expansion is sufficient for a free

fit; they are then removed, the pin is pushed home and keyed,

and the webs and pin are cooled with water. The webs are then

set with the bores for the shaft vertical, and one is heated as

before until sufficiently expanded, when the section of the shaft

is lowered into place and keyed; the same method is followed

with the other section of the shaft.

Shaft casings are of bronze, usually from % inch to 1 Inch

thick at various sections of the shaft. In one case there were
two such sections of casing, each 8 feet long and 2OV2 inches

internal diameter. The shrinkage-allowance, total, was 0.013

inch, or 0.000634 inch per inch of diameter. Each section was

set vertical and heated internally by gas. When expanded, It

was slipped in place on the shaft, and the inner end was held

firmly and cooled with water until it gripped the shaft.

Gun Construction. When a charge is exploded in the powder-

chamber, the principal stress to which a gun is subjected is

that due to the radial pressure of the gases which tends to

burst it on an axial plane. This stress produces tangential

(circumferential) tension in the tube, jacket, and hoops, and,

in addition, there is a direct longitudinal stress in the layer

of the tube in which the breech-plug houses. There also exists

at all times, except during explosion, a radial compressive

stress on the inner cylinders of the system, due to the shrink-

age pressures of those outside of them. At the breech, there

may be three or four of these superposed cylinders—the tube,

the jacket, and one or two sets of concentric hoops. The
radial pressure of the gases would produce in the tube, if the

latter were unsupported, a circumferential tensile stress which

TABLE VIII. DATA FOR FORCED PITS FROM PKACTICB

Mean

Diameter

of

Pin.

Inches

Length

of

Fit,

Inches

Mean

Diameter

of

Hole.

Inches

i

1

<

1

c— 1,

1- 2

§°

1
<

a

£
<

Volume

within

Fittt-d

Surface,

Cubic

Inches

Pressure

to

'Enter

Pin.

Tons

1 u

«

E
X
d
E

1.8798 6.135 1.8707 0031 00.0170 36.0 16.7 3 10 20
1.8819 6.125! 1.8770 0.0043 0.00230 36.0 16.7 9. IS 23
1.8774 4.375 1.87(;4 0.0010 0.000.53 24.4 13.7 0.5 1 1
3.74.55 4..500 2.73S7 0.0068 10.00247 38.7 26.5 8 13 25
3.7465 4.500 2.7437 0.0038 0.00100 38.7 26.5 5 12 23
3.2610 5 000 3.2.543 0.0068,0.00210 51.0 41.5 5 20 45
3.2635 5 000 3.2.5.55 0.0070 0.00200 51.0 41.5 5 IS 30
3,2670 5.000 3.3610 0.0060 1 0.00180 51.0 41.5 6 15 20
4.2505 6.000 4.2402 0.0103 10.00240 79 8 85.1 22 44
4.2388 6.635 4.3478 0.0091 10.00210 78 1 93.4 13 30 60
4.2303 6.500 4.3224 0.0079 0.00190 95.8 91.0 10 60 125
5.9343 4.063 5.9316 0.0137 1 0.00220 75.7 112.3 6 16 25
5.9381 4.000 5.9353 0.0129 0.00330 74.4 110.4 3 18 35
5.9394 4.125 5.9194 0.0100 0.00170 76.7 113.8 5 15 25
6.8839 5.135 6.8697 0.0132 10.00300 110.7 190.1 8 20 42
6.8890 5.000 6.8785 0.0105,' 0.001.50 108.0 185.9 5 22 45
6.8693 4.875 6 8.550 0.01-13 0.00210 104.8 180.4 5 35 65
7.8884 5.500 7.8730 0.0154 1 0.00200 135.9 367.3 5 32 64
7.8715 6.500 7 8575 0.0140 10 00180 160.5 315.9 5 25 50
7.8620 5.625 7.8460 0160

1 0.00200 138.3 37? 8 8 40 80
8.9340 6.135 8.90.50 0190 0.00210 170.8 378.9 30 45 68
8.9000 6.7.50 ,'8.8848 0.0153 (»0170 188.4 419 9 5 47 96
8.8780 6..500 8.-8069 0.0113 O.00i:j0 180.7 401 1) 10 45 92

would exceed the elastic limit of the metal. To counteract

this, the jacket and hoops are shrunk on, each of these cyl-

inders putting the one which it encases under compression,

and the aggregate of these radial pressures being transmitted

to the tube. The actual tensile stress in the latter, during

the burning of the powder, is then the difference between the

tensile stress developed by the gases and the compressive stress

due to the jacket and hoops—a remainder which is less than,

but usually fairly close to, the elastic limit of the metal.

For maximum economy of material, the relations of the
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thicknesses and shrinkage-allowances should be such that the

stresses at all points in the walls ot the built-up gun will

be, during explosion, not only approximately equal but also

the greatest permissible, with due regard to the elastic limit

and the factor of safety. The outer layers of the metal are,

therefore, in a state of initial tension, the inner under initial

compression, and during explosion all are in tension. The
principles involved are those which have been treated herein

for shrinkage fits, with the added requirement that the super-

posed cylinders, during explosion and the subsequent release

from pressure, must expand and contract together, so that

each cylinder must have a definite shrinkage-allowance with

regard to all the others of the system.

* * *

RULES FOR THREADING SQUARE .

THREAD TAPS
One of the New England tap makers, in cutting the threads

in square-threaded taps, makes them according to the rules

below: The width of the groove between two threads is made
equal to one-half of the pitch of the thread less 0.004 inch.

The width of the thread itself is made equal to one-half of

the pitch plus 0.004 inch. The depth of the thread is made
equal to 0.45 times the pitch plus 0.0025 inch. This latter

rule provides for a thread which for all the ordinarily used

DIE-CASTING AND DIE-CASTING
MACHINES*

By A, W. CHRISTIANSONt

The subject of die-cast-

ing is one about which

comparatively little I s

known by the majority

of mechanics. In the

following article a sim-

ple method for making
die-castings is explained,

and one of the best ma-
chines for casting white

metal, or for making
"pressure castings," as

they are often called, is

described. The accom-

panying illustration

shows cross-se c t i o n a 1

elevations of the ma-
chine, which so far as

the writer knows is the

latest design of die-casting machine in practical use. No skill

is required to operate it; an ordinary laborer can learn how to

A. W. Chriatiansont

Machinery.N.Y.

Die-caatmg Machine

pitches for square threaded taps has a depth less than the

generally accepted standard depth, this latter depth being

equal to one-half the pitch. The object of this "shallow" thread

is to insure that if the hole to be threaded by the tap is not

bored out so as to provide clearance at the bottom of the thread

—something that ought to be provided, but which is not always

done—the tap will cut its own clearance. This method of

obtaining the clearance is not, perhaps, a very desirable one,

as it is much simpler and better to drill the hole to be tapped

tne required amount over-size. It is of course assumed that

this is done in the majority of cases, but when neglected,

the dimensions here given for the depth of the thread in

the tap insure that a reasonable amount of clearance will

always be provided.

* * *

An indication of the advance of China In engineering mat-

ters is afforded by the establishment in Pekin of a school for

training railway officials and engineers. The equipment

provides for 600 students, the present number being 350.

The full course is three years, the students varying in age

between 18 and 25. Among the instructors are one Ameri-
can, one Englishman, two Frenchmen and two Germans, the

remaining twenty-four being Chinese who have been edu-

cated abroad.

of tbe Latest Design

do it in a very satisfactory way in a short time. When the

dies are small and there are only two or three levers to be

handled, one man can operate the machine advantageously.

But when larger dies are used and a number of levers must
be handled, it is more economical to employ two men at the

machine.

It is important, however, that only one man control the

injection of the metal into the dies. This is a very essential

point, because two men cannot produce exactly the same re-

sults for every pouring. Uniformity in the control of the
injection of the metal is one of the basic points in white
metal die-casting.

In designing a die-casting machine, it is necessary to so ar-

range it that the metal will be handled as little as possible,

as otherwise part of the metal would oxidize and be wasted.
The molten metal should be covered so that the air will not
strike it more than is absolutely necessary. In the machine

* See Machinery. January and February, 1911 : "Die-casting."
t Address : Beverly, Mass.
t A. W. Christiansen was born in Sweden in 1880. He was techni-

cally educated in Sweden and served an apprenticeship with the
Kristinehamns Mekaniska V'erkstad. He has worked for a number of
concerns in the United States as a machinist, tool- and die-maker.
designer of automatic and special machinery and all kinds of tools
for manufacturing Interchangeable parts, and has held the positions of
tool-room foreman, shop foreman and chief draftsman. His specialty
is designing machinery and tools for manufacturing and machines tor
making pressure castings in metal molds.
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shown in the accompanying illustration, the metal comes into

contact with the air only at the nozzle, where it is injected

into the die. It may be argued that this would have a detri-

mental effect on the casting, but experience has shown that

it does not; the reason for this is that the surface which

comes in contact with the air is so small in comparison to

the amount of metal that is pressed out each time, that the

few seconds during which the air comes into contact with the

surface is not enough to have any serious effect. This is

particularly true in the case of large castings. In the case

of small castings the metal is poured so much oftener that

the surface of the metal at the nozzle is not in contact with

the air long enough to injure the casting.

The design of the die-casting machine is, briefly, as follows:

In the accompanying illustration A is a gas furnace made by

the American Gas Furnace Co., 24 John St., New York, this

furnace being one of the standard sizes. At E are shown the

gas burners, four being placed on each side of the furnace.

The metal is melted in the pot B, and the gas burners can he

so controlled that the heat can be directed toward any part

of the melting pot. This pot is made of cast iron, and it

can be replaced by one of the standard sizes made by the

American Gas Furnace Co., at very little cost, when burnt out.

The life of the pot depends upon the metal used for making

the die-castings. If the metal requires a high degree of heat

for melting, the receptacle naturally will not last so long as

when less heat is required for melting.

At C is shown the part forming the nozzle which is con-

nected to a cylinder in which the metal is compressed by

means of the plunger D. When the plunger descends, the

metal is pressed or pushed out through the nozzle €, which

is tube-shaped as shown in the illustration. At /•' is shown

a connecting-rod which is operated by means of the handle

G having its fulcrum at H. A dog or trip H„ fastened to the

connecting-rod F, operates the lever / which, in turn, moves

the lever J, both o'f these levers being mounted on bracket K.

The lever J, in turn, operates the handle L. To the handle L

is attached a rod M, called a "sprue cutter." The part V acts

as a stop for the motion of lever L, this motion being limited

between the points X. The stop V swings out of the way for

lever L, when the core is being pushed out of the casting.

The dies are fastened between the plates N and 0. The

plate is hinged at P, and the shaft passing through the lever

at P is squared on the end as shown, so that a handle may

be put on the shaft. In this way plate can be swung away

from the nozzle, thus allowing the die to swing away from

toe furnace through an angle of about 45 degrees. This un-

covers nozzle C. permitting the pushing out of the so-called

"core," which is formed at every pouring. It is advisable

to have the core as small as possible, but, of course, the

size of the core depends very largely on the size of the

casting. When the die-plates are swung away from the noz-

zle, the operator chills the core by means of compressed air

blown through a rubber tube, and when this is done the core

is forced out by a forward push of the handle L, which at that

moment operates the sprue cutter M. This action releases

the core which is slightly tapered in order that it may be

easily removed.

The next operation is to separate the two plates and iV,

thus opening the die, one-half of which is held on the plate

A' and the other on the plate 0. The die-plates 'N and are

separated by operating a handle placed on shaft i?, which

thi-ough a set of connecting links and the arm S separates the

two plates. At Y adjustment is provided for setting the two

plates properly for any size of die. The top of the furnace

is covered by a sheet-iron lid Z, lined with asbestos. This

cover is left on all the time when the heat is on or when the

metal is melted, so as to prevent the latter from coming

into contact with the air.

At T is a slot in the pressure cylinder through which the

molten metal runs into the cylinder before being pressed

into the die. The screw U serves the purpose of adjusting

the nozzle, so as to get it perfectly tight. This is an impor-

tant factor, as is also the cleaning of the nozzle, which should

be done after every pouring, by the operator. This takes but a

moment's time and makes it possible to obtain good results.

Many times the neglect of this precaution has made It diffi-

cult to obtain good castings.

When the die is open ready to eject the casting, the operator

takes the air hose and chills off the casting for a moment.
Then he grasps the handle connected to the ejecting pins

in the die, and puts one hand under the edge of the die, when a
push of the handle makes the piece or pieces fall into the

hand of the operator. The air hose is again used for clean-

ing the die. The reason for this is that after every pouring

there is, due to the pressure, a small fin formed on the face

of the die, and this must be removed before casting another

piece. Blowing the air over the face of the die removes it

easily. After the die is cleaned and again closed, plate

is closed down over the nozzle and everything is ready for the

next touring. All the operations described require but a

part of a minute, especially when the machine and dies

are small and light. When a larger machine and larger dies

are used, the work cannot be done so rapidly, but will be in

proportion to the size and design of the pieces to be cast.

Many experiments have been made to obtain a strong and

durable metal for die-castings. When making small parts

for machines which require high tensile strength, great care

must be exercised to obtain a strong metal and one that flows

easily, because when the metal flows easily it is possible to

obtain a solid casting. The mixing of the metal must be

done in a careful manner, because white metal is very treach-

erous, and carelessness at this time makes it difficult to obtain

good castings. The metal must be carefully handled, and
care taken to see that it is not too hot w"hen casting. If it

is too hot, the operator will have difficulty in obtaining good

sound castings.

The dies should be heated slightly before beginning the

casting. This is done by closing the die and also closing

the plate O lightly against the nozzle while the metal is melt-

ing. The die will then be of the right temperature for stai't-

ing the work when the metal is melted. Care should also be

taken to keep an even heat in the furnace, so that the tem-

perature of the metal is the proper one for obtaining solid

castings. This can be done only by a man experienced in

white-metal casting. The metal should not be put into the

pot in "pigs," as this chills the melted metal in the pot and

causes diflficulties. Instead a small furnace should be used

alongside of the machine for melting the metal. This melt-

ing can be done at a slow heat w-hich is, in Itself, a good thing

for white metal. When more than one man works the ma-

chine it is difficult to obtain castings without blow-holes. A
casting may look good on the outside, and when broken may
show such defects as to make it useless for the purposes for

which it is intended.
# + «

CONSTANT ATTENTION REQUIRED FOR
AUTOMATIC MACHINES

Constant attention is required by most automatic machinery

to supply stock, correct defects of feed, flow of lubricant,

clogging of parts, etc. Some time ago a concern having a de-

partment equipped with automatic machines which was kept

tuned up to a high efficiency, determined to make a test to

find out to what extent the machines were actually automatic.

The operators were instructed to leave their machines running

during the noon hour with the hoppers supplied with blanks,

and were promised full pay for the extra production. One

attendant was left in charge of the running machines with in-

structions to do absolutely nothing except to shut down ma-

chines that clogged or went wrong in any particular. He
did as told, keeping close watch and throwing the shifters of

the machines as soon as they balked. The result of the test,

which continued for several consecutive noon hours, was that

practically every machine was stopped before 1 o'clock. The

operators had the entire forenoon to get their machines in

good working condition, but nevertheless automatic perform-

ance for one full hour was beyond their capability.

* * *

Some people have too much wish-bone and not enough back-

bone to get far in the world.



:\Iay, Htll MACHINERY 717

MILLING CUTTERS AND THEIR
EFFICIENCY*

The amount of metal which a machine tool can remove in

a given time is limited by the strains caused by the cut, and

while it is possible to increase the driving power indefinitely,

and almost any amount of metal can be put into machine

elements to give them rigidity, there are certain classes of

machines where practical considerations limit such increase

of power and strength. This is especially true in machines

where the main elements must be adjusted frequently; the

knee-and-column type of milling machine owes its success

in a large measure to the ease and rapidity with which it can

be manipulated. In order to increase the capacity of this

type of "milling machine, it becomes necessary to reduce the

strains set up by the cut. To accomplish this result, there are

only two elements which can be modified; these are the hard-

ness of the metal to be cut and the cutting qualities of the

milling cutter. The latter is the only controllable avenue for

improvement.

This article is the outcome of an extended series of tests,

carried on at the works of the Cincinnati Milling Machine Co.,
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Fig. 1. Metal Chip assumed to be produced by MllUn^ Cutter ^^thout Dis-
tortion. Fig. 2. Diagram to illustrate Action of Milling Cutter. Fig. 3. Detail
View of Chip Breaker

on spiral mills, end mills, side mills, slitting saws, face mills,

and a new type of mill which, for lack of a better name, will

be called a "helical mill."

The ordinary milling cutter does not give a true cutting

action, for by this term is meant the driving of a wedge-

shaped tool between the work and the chip. In a milling

cutter the tooth compresses the metal until it produces a

strain great enough to cause a plane of cleavage at some

angle with the direction of the cutter; It then begins to com-

press a new piece, push it off, and so on. This at least seems

to be the action of the cutter, judging from the form of the

chips. If no compression occurred, the milling chip would

appear as in Fig. 1, which is very much e.vaggerated for illus-

Jfac/iiiitTi/.-V. F.

Fig. 4. Form of Spiral Milling Cutters nowr used by the Cincinnati Milling
Machine Co., showTng "Wide Spacing. Large Arbor, and Form of Key Recom-
mended

trative purposes. AB is the feed per tooth, BC depth of cut,

and BT) the width of cut. The normal section MNOP is a

measure of the amount of work done by the cutter when pass-

ing the point M.
Fig. 2 shows the action of a milling cutter with center 0,

when the cutter is rotating and the work Is being fed simulta-

neously. The tooth .42? sweeps the path BC; when the point

B has reached the position B, a new tooth begins to cut, but

by this time has advanced to position 0, and the new tooth

A;B; is not yet in a vertical position when the point B,

touches the work. When the cutter revolves, this point B.

must penetrate into the work and compress the metal, result-

Fig. 5. Comparison of Old- and New-stylo Spiral MiUs

ing in the springing of the arbor. When this spring has

assumed certain proportions, the tooth begins to remove a

chip; this may be assumed to he at position B,, the tooth

simply gliding over the work from B, to B,. It is believed

that this, perhaps more than any other action of the cutter.

10R.H.SP1RAL3TEETH
.Vao*iiiiri/..V.I'.

* Abstract of paper presented before the Spring meeting of
the American Society of Mechanical Engineers, by Mr. A. L. DeLeeuw,
Mechanical Engineer, Cincinnati Milling Machine Co., Cincinnati, O.

Fig. 6. New Type of Taper-shank End Mills

causes its dulling; this peculiar action of the milling cutter

is inherent in Its construction and cannot be avoided.

Another feature tending to limit the ability of a milling

cutter to remove metal Is the proportion between the chip to

be removed and the amount of space between two adjoining

teeth. This was emphasized to the writer when a very pow-

erful machine stalled on a comparatively light cut; upon

examination it was found that the amount of metal removed
per tooth was sufficient to fill the chip space completely, and

from that moment the action was like trying to push a solid

bar of steel through a piece of cast iron.

These conditions have led to the gradual evolution of

spiral milling cutters. In Fig. 4 are shown the spacings

adopted for the new style of wide space milling cutters, now
used by the Cincinnati Milling Machine Co., while Fig. 5

gives a graphic comparison between the two. Experiments
made w'ith cutters of this type show that the amount of metal
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capable of being removed for the same expenditure of power

and on the same machines, is very materially increased. In

connection with these cutters, attention should be drawn to

the fact that present practice calls for arbors too small; in

the cutters shown, the 3%-inch is made with 1%- and 1%-inch

arbors, and the 4%-inch with 1%- and 2-inch arbors.

Another important feature determined from experiment was

that, for roughing on ordinary work in the shop, a cutter

Pig. 7. Comparison of Old- and No^-style End Mills

with the wider-spaced teeth would remain sharp for a longer

period, notwithstanding increased feeds. A further advantage

is that only about one-half the time required for sharpening

what is now considered a standard cutter, is required owing

to the number of teeth being about half. This same feature

iVuc(ii"'iera..V. r.

Fig. 8. New Type of Spiral Shell Cutterd

makes it possible to sharpen the cutter more frequently owing

to the body of the tooth.

These. wide-spac€d cutters were originally intended for

roughing-out operations only, but the very satisfactory finish

obtained when roughing led to their adoption for finishing

purposes as well. In this connection it might be mentioned

that for finishing alone it is generally believed that a milling

cutter should be used without chip breakers, as the latter

tend to scratch the surface. To overcome this trouble, chip

breakers were made, as shown in Figs. 3 and 5, with clearance

at both corners; this prevents the tearing up of metal, with
the result that a cutter with these breakers produces as good
a finish as one without them. One of the great advantages
of this form of chip breaker is that one gang can be used
for both roughing and finishing.

It is a common belief that a better finish is obtainable with
teeth closely spaced, but experience with the wide-spaced cut-

ter shows that there is no ground for this assumption, for

the marks on the work are not due to the indentation left by
the successive teeth, but are revolution marks which it is

practically impossible to eliminate. These are due to the

cutter not being concentric, the arbor being slightly out of

11 TEETH
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Fig. 9. New Type of Side Mills with Detail of Tooth Construction

true, or one of many trifling errors which, accumulated, make
the shallow groove noticeable. This was proved by putting

cutters of each type on the same arbor and taking cuts, when
it was found that the marks corresponded. Following this, on

each of the cutters all but one tooth were ground away so as

not to cut, and the surface produced by these one-tooth cutters

presented the same appearance as those just previously ob-

tained.

Fig. 6 shows the end mills now considered standard by the

company, and Fig. 7 shows them in comparison with the old

style. Similarly, Fig. 8 shows the new type of spiral shell

cutters, and Fig. 9 the new type of side mills, the center cut-

ter of this group showing the general characteristics of the

tooth.

Face mills have undergone a gradual evolution, for while

Fig. lO. Comparison o( Side Mills and Slotting Mills

in the old style the blades were spaced about 1 inch apart

and set radially, they now have a 2-inch spacing and are set

at an angle of about 15 degrees with a radial line, and are

backed by a backing-ring with a set-screw for each blade.

Fig. 11 shows the previously-mentioned new type of helical
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cutter; these cutters consist of a cylindrical body with two

or three screw threads wound around them, the threads being

of the section indicated in the engraving. The helix is wound
around the body at an angle of 69 degrees with the axis, the

other details being shown in the illustration. Their most

distinguishing feature is that they push the chip off in the

Y<V',wm^/jjf//wwW///^///////////,'////i'-'.
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Fig. 11. Details or New Type of Helical Cutter

direction of the axis of the cutter, at right angles to the feed.

The power consumption is extremely low, but does not show
up so favorably for cast iron. For a roughing cut in steel,

only about one-third the po\^'fer of the old-style spiral mill is

required. In addition, the cutter does not make revolution

marks, but instead makes tooth marks permitting of a coarser

Fig. 12. Helical Cutters. Single and Interlocked, and Chips
produced by them

feed, still another feature of this cutter is the entire ab-

sence of spring in the arbor when cutting steel; it is possible

to take a finishing cut over a piece of steel, and return the

work under the revolving cutter without producing a mark.

For roughing purposes on account of the excessive end pres-

Fig. 13. Helical Cutter at Work on Steel Test Pieces

sure on the spindle, the interlocking cutter shown in Fig. 12

was produced. However, it was found that this end pressure,

though perceptible, was not a disturbing element. The same
Illustration shows the kind of chips produced by this type of

cutter. While it was first believed that these cutters would
work more advantageously at high speed, it has been found

that the best results are produced when they are operated

at the same speed as the ordinary spiral mill.

The writer believes that the remarkably low power con-

sumption is due to what might be called "virtual rake" which
is an angle depending upon the angle of rake and on the

angle the thread or tooth makes with the axis. This virtual

rake becomes a small angle when the actual rake is small.

This may explain why the saving in power consumption is not

so pronounced when cutting cast iron. It is believed that

this saving in power would be equally as great as with steel

if the same virtual rake could be obtained, and this supposi-

tion was proved by a few tests made on cast iron with a

helical cutter ground for steel.

* * *

STOCK RACK FOR HEAVY BAR STOCK
The storing of heavy bar stock of from four inches in

diameter upward is a rather difficult problem. Ordinarily,

heavy bars of this kind are put on the floor in the stock-room,

thus occupying a considerable floor space and, as a rule, being

difficult to get at when required. The accompanying illus-

tration shows a stock rack for heavy bar stock used at the

IVixT-
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Machinery, y.T.

Stock Rack for Large Diameter Bar Stock

plant of the Union Twist Drill Co. of Athol, Mass., which pre-

sents a satisfactory solution to this problem.

As shown, the rack consists of very heavy cast-iron stands

or uprights, having machine steel pins or plugs cast in place,

these pins being lii inch in diameter for the lower spaces and

1^4 inch in diameter for the higher spaces, where the smaller

bars are kept. These uprights are placed at a distance of one

foot apart, as shown to the right in the illustration, the whole

length of the rack being 18 feet. The stands are held to-

gether longitudinally by means of %-inch rods, over which

are placed ^i^-inch iron pipes acting as spacers. It will be

seen that every other hole provided in the stands has a bolt

connecting with the stand to the left, while every other hole

has a bolt connecting with the stand to the right, so as to

firmly connect the whole system of uprights. Over this ar-

rangement of stock racks a traveling crane is used, so that

any bar can be easily and conveniently removed from its loca-

tion in the stock rack and be brought to the cutting-off ma-

chines. By casting the machine steel supports in place, it

was possible to make these racks with practically no machine

work, except that of drilling the holes for the connecting rods

between the stand. The largest bar provided for by the stock

rack shown is 9 inches in diameter. This is a trifle larger

than the largest regular diameter bar manufactured.
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THE AIR-LIFT PUMP
By HARRY L. GLAZE.

The air-lift is in general use in pumping and metallurgical

plants, but is little l<nown to those engaged in other mechan-
ical pursuits. A better knowledge of the air-lift among me-
chanics and mechanical engineers would result in the develop-

ment of many more uses for this valuable principle.

The action of the air-lift is simple and easily understood,

but many theories have been advanced by various authorities

to explain the phenomenon; the explanation following is per-

haps the one most widely accepted. In order to consider the

principles involved it will be necessary to refer to Fig. 1,

which shows the air-lift as ordinarily applied to pumping from
wells. Here A shows a pipe which serves as the discharge
pipe to carry the water out of the well B, C is an air pipe

which carries the air from the compressor and introduces it

into the open end of the discharge pipe, which is usually

made with a slight bell at the bottom; this air pipe is bent
up so as to pass a short distance into the discharge pipe. It

will be noticed that the discharge pipe is submerged in the'

water, and upon the amount of this submergence depends
the efficiency of the pump.
The action is as follows: Air is introduced into the air

pipe C under pressure sufficient to overcome the static head
of the water from the end of the pipe to the surface of the

water; this head is called the "submergence." The distance

from the surface of the water to the highest point that the

water is lifted is called the "lift." When the air issues into

the water contained in the discharge pipe it breaks up into

small bubbles which form, by virtue of the violent action,

what is virtually an emulsion of air and water. This emul
sion is lighter than water and of course It is forced up into

the discharge pipe by the weight of the water outside and
will be made to issue from the top of the discharge pipe with

considerable violence.

The results obtained are improved but very little by the

various fancy and expensive devices on the market which are

made for attaching to the lower end of the discharge pipe.

The best results are of course obtained when the submergence

exceeds the lift; in fact, the efficiency of the system varies

water level to give a greater ratio than 1 to 1, there are a

great many large air-lift pumping plants in California work-
ing on both water and oil. An efficiency of 35 per cent may
be considered about the average of the results ordinarily

obtained.

The air-lift has as many faults as virtues, but when it is

lllcllinrriiy.Y.
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Fig. ]. The Air-lift Pump, Fig. 2. Application of the Alr-hft Pump to Circulating Air
Compressor Jaclcet Water

directly as the ratio of lift to submergence. In deep-well

pumping, the conditions are' seldom ideal for a high efficiency,

but when the simplicity of the whole arrangement is taken

into consideration one can readily appreciate its advantages.

Although but few wells are drilled deep enough below the

• Address : Young Construction Co., Los Angeles, Cal.

Fig. 3. The Pachuca Tank for Stirring up Ores In Cyanide Solution.
Fig. 4. Elevator for Lifting TalUngs

possible to rig up some old junk-heap of a compressor and a

few pieces of rusty pipe, and produce a good, steady and

dependable pump, it is worthy of consideration. Even the

absence of valves would enhance the value

of it to any one who has ever pulled about

a mile of casing and pump rods out of the

ground to get at the worn-out valves and

leathers of an old deep-well pump.

So much for the water pumping air-lift.

Consideration will now be given to the pos-

sibilities of applying the principle to the

mechanical arts. Fig. 2 shows a novel

method of circulating the cooling water in

an air compressor. The engraving is self-

explanatory, and the working of the system

shows the same simplicity as does that of

the other mcnibers of the air-lift family. A
slight opening of the air valve will serve

to create a brisk motion of the water in

the pipes and cooling jacket. A cooling

tower might be provided if the wa'er showed

a tendency to become quite hot. This cooling

tower could be placed upon the tank and

the air-lift pipe raised so that the water

would flow over the slats of the tower and

into the tank. This scheme may be applied

to the cooling of Ice machines, ammonia
condensers, gas engines and transformers.

Pig. 3 shows what is called the Pachuca

or Brown agitator, which is used very exten-

sively in cyanide plants for mixing and agi-

tating the finely-ground ore or "pulp" with

the cyanide solution. The Pachuca tank

consists of a tall cone-bottomed steel tank which has an

air-lift pipe in the center and a small pipe for Introducing

air. The use of the air-lift is, in this case, simply to

agitate the pulp and bring it intimately into contact with

the cyanide, although the air has a beneficial effect in

supplying the oxygen necessary to bring about the dissolv-

J
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ing of the gold and silver. The time of agitation is usually

sixteen hours, but the tendency is toward coiiliiuious iigita

tion in several Pachuca tanks operated in series, the pulp run-

ning slowly from one tank into the other through the series,

the rate of flow being regulated to conform to the time it takes

to dissolve the precious metals.

In the case of the Pachuca tanks, the air-lift works under
Ideal efficiency conditions for the submergence exceeds the

lift. No system of mechanical agitation can compete with

the Pachuca tank, and it will be seen that wherever agita-

tion is to be carried on, the Pachuca tank can be used, pro-

vided that the action of air is not harmful to the substance

being handled. The air-lift will handle almost any amount
of solids, slimes, or sands in the solution and this would
recommend it for pumping such things as pulp, mud or any

liquid containing solids which are hard on plunger pumps.

Fig. 4 shows an application of the air-lift, in which it is

used to raise the tube-mill tailings into pulp thickeners or

classifiers in ore milling plants. The vertical pipes shown
are placed in a pit so as to give at least a 1 to 1 submerg

ence. Air is admitted at the bottom of the pipe A and the

pulp comes in at the top of the pipe B down which it flows,

and is elevated in pipe .4. by the action of the air.

Many other applications of the air-lift are at present in

use, but they all work upon the same principle. These four

examples will suffice to give some suggestions which it may
be possible to turn to good advantage.

INEFFICIENCY IN THE BUILDING TRADES
The waste of material and labor in house building is ap-

palling to one accustomed to the economies and precise

methods of manufacturing. A contractor seldom makes use

of labor saving devices for reducing cost and improving the

quality of the work. Think what the wood trimmer used by

almost every pattern-maker would save of the time of a car-

penter putting in the trim of a house. Not only would its

use save time, but It would insure making joints of mathe-

matical accuracy, If used with intelligence. But this is not

the least of the indictments.

The average ran of contractors leaves on the premises

BENDING SHEET-STEEL FOR METAL
FURNITURE

By K. OEOROE SELANDEK"

In view of the fact that but little information has ever been

published concerning the bending of the sheet metal used for

ornamental purposes, the writer trusts that the data embodied

in this article will prove useful. The work for which this

data has been developed refers more particularly to the bend-

ing of sheet metal for counters, bank fittings and general of-

fice fixtures, for which purpose It Is not absolutely essential

to have the legs of the bends within very close limits. Abso-

Plis 1
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ALLOWANCES FOB BENDS IN SHEET METAL

Weigrht per .A-mount to be Deducted from the Sum of the Outside
Square Foot Thick- Bend Dimensions, Inches

Bends
Gage ness,

Inches
J

Ounces Pounds IBend 2 Bends 3 Bends 4 Bends 5 Bends 6 Bends 7 Bends

01

32 3.000 18 0.0.5000 0.0833 0.1667 0.2500 0.3333 0.4167 0.5000 0.5833
B. •! 40 2.500 16 0.06350 0.1043 0.3083 0.3125 0.4166 0.52U8 0.6250 0.7292

si 50 3.125 14 0.07813 0.1303 0.3604 0.3906 0.5208 0.6510 0.7813 0.9118
60 3.750 13 0.09375 0.1563 0.3125 0.4688 0.62.50 0.7812 0.9375 1.0937
70 4.375 13 0.10938 0.1823 0.3646 0.5469 0.7292 0.9115 1.0937 1.2760
80 5.000 11 0.13500 0.2083 0.4167 0.6250 8333 1.0417 1.2500 1.4583

s, 90 5.625 10 0.14063 0.3344 C.4687 0.7031 0.9375 1.1719 1.4063 1.6436

?« 33 2.000 18 0.05000 0.0667 0.1333 0.2000 0.2666 0.3333 0,4000 0.4666

«s 40 3.500 16 0.06350 0.0833 0.1666 . 2500 0.3333 0.4166 0.5000 0.5833

q4 50 3.125 14 0.07813 0.1043 0.3085 0.3127 0.4169 0.5313 0.62.54 0.7296

o| 60 3.750 13' 0.09375 0.1250 3500 0.3750 0.5000 6250 0.7500 . 8750

Sq 70 4.375 13 0.10938 0.1458 2917 0.4375 0.5833 0.7293 0.8750 1 . 0208

B 80 5 000 11 0.12500 0.1667 0.3333 O.50O0 . 6666 0.8333 1.0000 1.1666
i^.B 90 5.625 10 0.14063 0.1875 0.3750 0.5625 . 7500 0.9375 1.1250 1.3125

horses, temporary benchesj makeshift miter boxes and many
other things that have consumed time and lumber in the

making and which have to be made for the next job if not

saved. Another indictment is the lack of system In getting

material on hand to keep the workmen employed. Time is

lost by failing to order lumber, doors, sash and trim promptly.

The aggregate loss in the country each year because of

these wasteful methods is enormous, and we all feel it In

increased first costs, higher rents and dissatisfaction with

slovenly jobs that have cost more than first-class work should,

• * *

When you start In to fix a machine, first be positive that

something ails It, and then try to make sure of just what alls

It,

Fig:. L V-die for Bending Sheet Metal. F g. 2 Radii to which Comers are
bent. Fig. 3 Illustrating the Meaning of the Sum of, the Outside Bend Di-

mensions

lutely accurate data for this work cannot be deduced, as the

stock varies to a great degree as regards material, hardness,

etc., though experience has shown that the figures given may
be safely employed for sheet steel, aluminum, brass and

bronze. In the use of the table, caution should be exercised

In the choice of the proper gage, for on account of the differ-

ences in the gage systems the results might be erroneous.

It is therefore advisable to use the decimal equivalent.

The bends made in a V-die will be the first considered. The

manner of forming and the radii to which the outside corners

are bent are shown In Figs. 1 and 2. From experience it has

been found that for the semi-square corners, such as are

formed in the V-die, the amount to be deducted from the

sum of the outside bend dimensions

represented in Fig. 3 by the sum of

the letters from a to e. is as follows:

X= 1.67 BG
where X Is the amount to be de-

ducted; B, the number of bends;

and G, the decimal equivalent of the

gage. The values of X for different

gages and numbers of bends are

given in the accompanying table. Its

application may be illustrated by an

example: A strip having two bends

is to have outside dimensions of 2,

li/i and 2 inches, and is made of

stock 0.125 Inch thick. The sum of

the outside dimensions is thus 5%
inches, and from the table the

amount to be deducted is found to

be 0.4167; hence the blank will be

5.5 — 0,4167= 5. 0.S33 inches long.

The latter part of the table has been developed for square

bends which are either drawn through a block of steel made
to the required shape, or else drawn through rollers In a

draw-bench. The pressure applied not only gives a much
sharper corner, but it also elongates the material more than

in the V-die process. In this case the deduction is

X= 1.33BG

In making aluminum castings of complicated shapes, the

sand should be rammed as soft as possible in order to allow

the shrinkage of the metal in cooling to take place without

rupture of the casting.

' Address : Art Metal Construction Co., Jamestown, N, Y,
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ECCENTRICALLY LOADED RIVETS
By JESSE LONG

Mr. M. Terry in his article on "Eccentrically Loaded Bolt

and Rivet Groups" in the August, 1910, issue of Machinery,
engineering edition, states that in the case of the cantilever

shown in Fig. 1, the moment of resistance of the four rivets

on the circle of 3-inch radius equals that of the rivets on the

circle of 414-inch radius. To prove this, he assumes that the

pressure on each rivet varies inversely as its distance from
the center; this assumption is correct only when the rivets

are at equal distances from the center, as in Fig. 2. In this

case

Wl
Wl:^ 4 rp; or P =z ;

4r
that is, when r increases P decreases r being the radius and
P the load on each rivet.

But is it true when the rivets are not at equal distances

from the center, which is the case in Fig. 1? Consider Fig. 3;

Fig, 1. Eccentrically Loaded Rivet Group

here is a cantilever pivoted at A, and held by rivets 1 and 2.

The dotted lines show strain caused by load, exaggerated for
the sake of clearness. It is evident that the strain is pro-

portional to the distance of the rivets from the center; but
stress is proportional to strain, within elastic limit; there-

fore

/.
__ A . fi ih

where A and /, are the stresses per square inch, and y, and
1/j, the distances from the center, for rivets 1 and 2, respec-

tively. Referring now to Fig. 1,

WL =if,ay, + if, ay,

where /, and /. are stresses per square inch; y, and y,, radii

for outer and inner circles of rivets, respectively; and o, the

Fig. 2. Eccentrically Loaded Rivet Group—Rivets all at Same Radius

area of each rivet. Substituting the value found for /- the

equation becomes

WL = Af, ay, +

This may be expressed as

4/, n

2/1

That Is, the moment of resistance of each rivet varies with
the square of its distance from the center. The last equation

gives

WLy,
A a =

4 (2/.' + y,')

Fig. 3. Cantilever with Rivets at Unequal Distances to represent
Intensity of Stress

Using the figures given in Fig. 1 in the above equation

5000 X 18 X 4.25

/,a=-
4 (18.06 + 9)

= 3536 pounds.

This is the shearing load on each rivet In the outer circle.

WL = (2/.

2/1

2/a=);

Fig. 4. Rivet Group with Vector Diagrams showing Load on Each Rivet

due to moment of W. The shearing load on each inner rivet,

due to, moment of W is

/, (( ya 3536 X 3

.A « = =
y, 4 25

= 2495 pounds.

The direct and tangential shearing loads on each rivet are

shown in Fig. 4, and also the geometrical sum of the loads

on each rivet. The greatest load is on rivets 1 and 4 and

amounts to 3950 pounds, or slightly less than the 4400 pounds

allowed as the safe load for a %-inch rivet.

* * *

The Boston & Maine Railroad is gradually substituting th»

telephone for the telegraph for train dispatching. It now uses

the telephone on lines over 230 miles in length. The New-

York, New Haven & Hartford Railroad has also equipped

about 100 miles with a telephone system.
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THE CUSTER PROCESS OF CASTING IN
PERMANENT MOLDS

ITS HISTORY, THE METHODS EMPLOYED, AND ITS
EFFECT UPON THE METAL CAST

By ERIK OBERG*

From time to time articles have appeared in the engineer-

ing press describing different pliases of the Custer process of

producing castings in permanent molds—that is, molds made
of metal, and hence of a permanent nature, as distinct from

the sand mold which disintegrates for each casting made.

This process has been developed by Edgar A. Custer, presi-

dent of the Tacony Iron Co., Philadelphia, Pa., and the articles

60 far published have mostly been in the nature of abstracts

of papers read by Mr. Custer before various societies. Many
of these papers were prepared and published while the pro-

cess was still—to some extent—in its experimental stage,

and while many isolated examples illustrating the applica-

tion of the process were given, it is only recently that data

indicating the full scope of its possibilities, and the effect

upon the metal thus cast, have been available for publica-

tion. The development of this process may be considered

as one of the great epochs in the history of the iron industry

—this development opening the way for unheard of possibili-

ties in the future metho Is of foundry as well as machine
shop practice, the e.xtent of which it is at this stage impos-

sible to fully appreciate or foresee. For this reason it has

been deemed advisable to present in Machinery a complete

account of the present state of this process—revolutionary

alike from the molder's and the machinist's point of view.

In order to make the following article authoritative, the

writer was sent to obtain, from the inventor personally, the

information contained in the following; at the same time

an opportunity presented itself for the writer to personally

see the process in use, for demonstration purposes, at the

plant of the Best Mfg. Co., of Verona, near Pittsburg, Pa.,

where the half-tone illustrations of the machines exhibited,

which accompany this article, were obtained.

History of the Process

It cannot be said that the permanent mold, or the process

of casting in permanent molds, is new. For many years

small iron castings have been produced in metal molds

with comparatively good success. It must be remembered,

however, that the castings produced were chilled to an ex-

treme hardness, and that they were invariably very small.

On account of the hardness of the chilled metal it was not

possible to machine the castings, and hence the process had

only a very limited application.

In 1902, Mr. Edgar A. Custer began to undertake extensive

experiments at the Tacony Iron Works, in order to ascertain

if it were not possible to produce a soft iron casting in a

permanent mold. As the main product of the company is

sewer pipe, the experiments were conducted with castings

of this type. At first various coatings were used in the

molds, such as a mixture of oil and graphite, for example,

but without success. The castings produced were too hard

to permit of machining. As a result of the continued experi-

ments it was finally found, in 1906, that a soft "machin-

able" casting could be produced in a simple cast-iron mold,

if no coating at all were used in the mold, and if the cast-

ing were removed from the mold as soon as it had set and

while it was still at a high red heat. As a result of the suc-

cessful method thus developed, a machine for casting pipes

in permanent molds was designed in which 240 pipes an hour

could be cast. This machine, together with the method for

operating it, was described in Machi.n-ery, September, 190S,

engineering edition, and it is, therefore, not necessary to

again describe it in detail. It may be mentioned, however,

that the machine consisted of 30 molds; each mold was
poured every 7% minutes. A core consisting of a cast-iron

hollow arbor covered with sand w-as used. The process

proved successful for the casting of pipes and suggested the

casting of fittings in permanent molds as well.

• Associate Editor of Machineey.

The problems met with in the casting of pipe fittings were
of a somewhat different nature from those met with in the

casting of pipe. The fittings, in general, were of a more
complicated shape, and the coring of them presented dldi-

culties. It was found impossible to use sand cores success-

fully in the casting of fittings, owing to the irregularity in

the form of the cores. It was practically decided to dis-

continue the experiments for producing cast-iron fittings in

permanent molds, when, as a last resort, plain cast-iron cores

were suggested and tried. The very first experiment with
cast-iron cores proved successtul, and the w-ay was now open
for a practically limitless development and application of

the process. With a cast-iron mold, requiring no coating,

and a cast-iron core, practically any casting of not too com-

plicated a shape could be successfully made in a permanent
mold, both from an engineering and a commercial point of

view. Since that time, when the governing principles of

casting by this process were thoroughly established, the

process has been gradually developed so that now castings

of a variety of shapes—fittings, flanges, brake shoes, cast

gear wheels, both of the spur and bevel type, truck wheels,

mining car wheels, etc.—are produced successfully by this

method.
The Mold and the Cores

The molds and cores are made from ordinary gray cast

iron, of the same kind and quality as that ordinarily used

for sewer pipes and fittings. One of the most important

considerations with relation to the mold is, of course, its

life. As yet, no definite answer can be given to the question

of the life of a permanent mold of the type described, be-

cause no molds have as yet been in use long enough to have

outlived their usefulness. Some have been used continu-

ously for five years and are still in good condition. The
only points where the molds will disintegrate are in the

runners and the gates. After from 7000 to 10,000 castings

have been made in a mold, the gates are generally renewed

by inserting new blocks containing the gates. In doing

this work, it is of especial importance to see that no joints

are made at any point where the molten metal strikes when
in its most liquid state, as this quickly causes disintegra-

tion of the mold. In general, the molds should have as few

joints as possible; that is, they should not consist of any
more parts than is absolutely necessary. Usually, the mold

is simply made out of two solid blocks of cast iron, each

containing about one-half of the mold. One reason for avoid-

ing joints is to prevent deterioration, and another important

reason is that the heat conduction is retarded by a joint

a great deal more than by solid metal. The necessity for

a rapid distribution of the heat into the mold itself, and

for radiation of the heat, is self-evident.

It might be suggested that some system of water cooling

w-ould aid in rapidly cooling the molds. This has been tried,

but found unsuccessful. The effect of water cooling was

to produce a tendency of the molds to crack toward the

water chamber. A uniform cooling of the mold could not

be effected, and strains were set up in the mold itself.

The cost of the repairs necessary with relation to the

gates amounts to about 10 per cent of the original cost of

the mold. The matrix of the mold has not as yet, in any

case, shown signs of wear or disintegration. In one mold

21,000 castings have been made, these castings weigliing

10 pounds each, and the original tool-marks are still visible

in the matrix. One very interesting and important feature

in this connection is the fact that the life of the mold does

not depend so much upon the number of castings made in

it as upon the number of times that it is permitted to become

cold after having been heated by pouring the molten metal

into it. A mold which is worked continuously will last for

about four times the number of castings before repairs are

required, as compared with one that is used at intervals

only.

In making the molds, several points must be considered.

Loose parts, if inserted in the mold, must be held as lightly

as possible, as otherwise the mold will be destroyed by the

effect of the expansion due to heat. All joints directly acted
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upon by the hot metal, or influenced by the expansion due

to the heat, must be of the expansion type. The molds them-

selves are made of large bulk so that they will have a great

heat capacity. Another object of making the molds of large

bulk is to prevent distortion from the heat. A small vent is

provided in the top of the mold to permit the air to escape.

The general construction of the molds, as shown in the ac-

companying illustrations, also aids the air in escaping easily.

Operating the Molds

The operation of the molds was described by Mr. Custer

in a paper read before the February meeting of the New

Fig. 1. Permanent Mold for Castlngr Bevel Gears

England Foundrymen's Association. The operation is very

simple, and requires little or no training or skill.

In practice, the molds are placed in batteries. Eight and
ten molds constitute a battery, and at each of these batteries

a gang of men, generally tour or Ave laborers, is placed. A
large ladle, holding 150 to 200 pounds, usually sufficient to

pour all the castings in one battery, is pulled on a trolley,

and the ten molds poured as fast as the pourer can fill each

mold and move to the next one. The other men follow up
this operation and take out the castings from the molds, see-

ing that the latter are thoroughly cleaned and closed, ready

for the next operation. By this method ten castings are gen-

erally poured, in from two to four minutes, and the time ne<;es-

sary to make one casting is the time that is necessary to

pour this one casting and move to the next mold. If iron be

continuously supplied to the batteries the work can go on all

day without interruption.

In the earlier experiments, the molds as well as the cores

were occasionally coated with a thin mixture of oil and
graphite, but at the present time no coatings are used, as

they tend to prevent the rapid conduction of the heat from

the surface of the poured casting, which is one of the most

important of the principles involved. No special care need

be exercised to prevent the castings sticking to the mold.

They are very easily removed, and the only portion that

may stick to some extent is the sprue in the gate, but even

this is removed in an instant by a suitable tool.

The rapidity with which castings can be produced by

tnis method is remarkable. Very small castings can be cast

at the rate of four a minute. Small pipe fittings can be cast

one every two minutes, but for medium-sized castings, weigh-

ing from 10 pounds up, it is not recommended to pour oftener

than every four minutes into the same mold. With a battery

of ten molds, however, 150 castings can be produced per

hour. In the case of large pipes, one casting out of every

mold for every eight minutes is considered a practical aver-

age. The molds are, in general, designed to produce 1000

pounds of castings per day, in the case of comparatively

small castings. In the case of large castings, much better

results can be obtained. As an example, it may be men-

tioned that in one case IS tons of castings were produced

in 37 molds in 10 hours in a floor space of 60 by 26 feet.

To produce the same tonnage of the same castings in sand,

a floor space of 400 by 105 feet would have been required,

or an area about 27 times as large.

When a casting is made in a permanent mold, the cores

must be withdrawn quickly as soon as the metal has set, as

otherwise the iron will shrink and grip the core so that It

cannot be withdrawn. This condition, however, is not as

serious as might be at first assumed, because If. the cores

should be gripped by the casting, all that is necessary to do
is to open the mold and break the casting with a hammer.
This releases the core without injury to either the mold or

core, and the only loss is that of the labor required to pro-

duce the casting, which is of little account. In this connec-

tion it may be of interest to point out the difference between

the loss of a casting made in a permanent mold and one
made in sand. In the former case, the mold remains intact,

and all the loss involved is that of the labor required for

pouring and making the casting lost, which is a question

of a minute's time, perhaps, at most. In the case of the

loss of a sand-molded casting, the mold itself is lost and

the labor expended in making it, which is a very consider-

able item. To further emphasize the difference, it may be

mentioned that the amount of bad castings when made
in permanent molds is only 1 to 2 per cent, while with a

similar class of castings made in sand molds, the loss In

bad castings is from 5 to 15 per cent. The loss from bad

castings in the permanent mold process may, theretore, be

considered as of hardly any account.

Principle of the Process

The reason that it is possible to produce soft castings In

a permanent metal mold is due to the fact that a certain

time elapses between the point at which the molten metal

will set and the temperature at which it will begin to chill.

This interval is long enough to give the operator of the mold
time to remove the casting from the mold before chilling

begins. At this time the casting is still at a bright red heat,

but the sudden contact with the cooler surfaces of the mold

Fig. 2, Mold for Casting a 5- by 4-incb Reducer

has made the surface of the casting sufficiently hard so that

it can be handled without fear of distortion or breakage.

It has been definitely determined that the iron does not

chill until some time after it has set, and the main point

in the design of the molds is to have them so arranged that,

in the first place, the iron will set quickly, and in the sec-

ond place, the operator can then quickly remove the casting

from the mold before chilling begins. In general, the cast-

ings are removea from the molds about five or six seconds

after the pouring has been completed. When castings are

of such a nature that permanent cores are used, the cores

are withdrawn immediately after the completion of the

pouring, and then the casting is removed from the mold after

six to ten seconds.

When the molten metal is first poured into the mold it

swells until that point has been reached at which it begins

to set. The bulk of the metal remains at this volume for
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a short period of time, and then begins to shrinlc. In the

liermanent mold, however, the metal on the surface sets

tirmly at the moment it has reached its largest volume, and
remains in the shape and volume thus assumed, because

the interior metal is now so much softer that it adjusts itself

to the condition and form of the outside. As will be later

referred to, it is a remarkable condition that castings made
by this process have apparently no shrinkage strains set up

in them. As the metal sets when it has assumed its largest

volume and completely filled the mold, the casting becomes

an exact duplicate of the mold, and even the toolmarks in

the mold are frequently visible on the casting.

Characteristics of Metal in Castings made by this Process

We now come to one of the most remarkable facts in con-

nection with the process described. The characteristics of

the iron in the castings made in permanent molds are en-

tirely different from those of sand castings. Although the

same pig iron is used in producing castings by the two

processes, the qualities of the iron in the castings are en-

tirely different, and no direct comparison can be made be-

tween the quality of the. products. The casting produced in

a permanent mold is a different metal, so to speak, from the

casting made in a sand mold, although both may be poured

from the same ladle. The difference, however, is not chemi-

cal, but of a purely physical nature. Mr. Custer himself

refers to the properties of the permanent mold casting as

follows:

The permanent mold castings differ from the sand castings

not only in their physical structure, but also in their character-

istics. A soft, open pig iron, high in graphitic carbon, be-

comes a close-grained iron, showing no traces of the graphitic

flakes, but having the same amount of carbon as existed in

the original pig iron. This close-grained iron is capable of

being magnetized, permanently retaining the magnetism; it

can be tempered and hardened precisely the same as a bar

of tool steel, and, when tempered, will make a cutting tool

equal to the best non-alloy carbon steel. This latter fact is

true, irrespective of whether the original pig iron is high

or low in silicon. There are no spongy spots, and the cast-

ings are free from shrinkage strains. The castings can be

Fig. 3. Mold for Pipe Bends—Mold closed ready to pour

taken from the mold at a bright red heat and plunged in

water until cold without showing a sign of cracks. High

shrinkage does not begin in a permanent mold until a very

low heat is reached, 1200 degrees to 1400 degrees F. being the

point at which the casting must be removed to prevent crack-

ing the undercut parts. Again, when a permanent mold cast-

ing is hardened until it is "unmachinable," it only requires

heating once to a red heat to restore it to a soft, strong metal.

None of these characteristics is shown in sand-made castings,

and it must be borne in mind that these characteristics are

invariably present in a permanent mold casting.

It might be inferred from the foregoing paragraph that

the process of casting iron in permanent molds may en-

tirely revolutionize the present method of making cutting

tools from carbon steel. It would seem that lathe tools,

planer tools, milling cutters, etc., could be cast in per-

manent molds and give as good service as those made from
ordinary carbon tool steel. This is, however, not possible, at

least not at the present stage of the development of the

process. While the Iron cast in permanent molds possesses

hardening qualities equal to tool steel, the cast metal still

retains the brittleness of cast iron, it has not the tenacity

or ductility of steel, it cannot be forged, and if used as a

cutting tool, it is liable to chip and break if subjected to

shocks. Nevertheless, milling cutters have been made from

Fig, 4, Mold opened, Cores withdrawTi and Casting removed

the metal for demonstration and experimental purposes, that

have given proofs of possessing the required cutting quali-

ties.

In case milling cutters were to be made by this process,

it might also be inferred that the teeth could be cast right

iu the mold, and merely ground after hardening. This, how-

ever, would be impracticable, because the thin edges of the

teeth would cool so rapidly as to be chilled in the mold,

after which all the properties referred to as present in the

metal would be lost. If it ever should prove practical to

make cutters of this metal, it would be likely that only the

blanks would be cast, and then the teeth cut as usual. It

must be remembered that even in this case a material sav-

ing would result. The material in the blank would be as

cheap as ordinary cast iron, and the teeth could be cut at

a rate, perhaps four times as fast as the teeth in a tool

steel blank, because the metal is very soft before hardening.

It is not possible to go further into this phase of the sub-

ject at the present time, however, because further investi-

gations will have to be made before any practical commer-
cial results with this metal used as a cutting tool can be

expected.

The hardening qualities of the permanent mold cast iron

are, however, of great importance, even though the metal

may not be suited for cutting tools. When hardened it is

an excellent substitute for hardened tool steel in cases

where it is required to stand steady wear. It presents the

same hard surface, and if not subjected to severe shocks,

will give satisfaction. The hardness of the metal depends

upon the temperature to which it is heated before quench-

ing. It will not harden at all if heated only to a dull red

heat. If heated to a bright cherry red heat, it will become

as hard as hardened and tempered tool steel. If heated to

a yellow heat, it will become glass hard; in fact, it is pos-

sible to obtain a sufficient hardness to make it capable of

scratching glass. The temper is not drawn, as the desired

degree of hardness is governed by the hardening temperature.

When hardening permanent mold cast iron, it must be

quenched in ice-cold water. If quenched in boiling water, it
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will crack almost invariably, and dipping it in oil has no

hardening effect whatever. To anneal the piece, after it has

been hardened, all that is necessary is to heat it to at least

the hardening heat, or to a slightly higher temperature,

and permit it to cool in the air. The effect of the harden-

ing is to slightly lighten the color of the section, but there

is apparently no change in the grain or physical structure of

the metal.

Effect of Impurities

As to the effect of impurities in the pig iron, Mr. Custer

said before the New England Foundrymen's Association that

the hardening elements which make it difficult to produce

a "machinable" casting in permanent molds are sulphur and
manganese. Phosphorus has little or no effect; it produces

no weakening of the metal even when used In quantities as

high as one per cent. The function of silicon is simply that

it lengthens or shortens the interval between the setting

point and the chilling point, according to whether the silicon

content is low or high. Manganese, in excess of 0.60 per

cent, is a detriment. It does not increase the strength of

the casting, but it renders it brittle and weak. It is to the

permanent mold process what sulphur is to the modern foun-

dry.

Absence of Shrinkage Strains

Castings produced in permanent molds have no shrinkage
strains. Molten iron is homogeneous and if this iron were
instantly chilled beyond the setting point it would still be ho-

1
i

Fig. 5. Cores in Position, Mold open

mogeneous; there would be no chance for segregation. The
sulphur, phosphorus and carbon would remain in the same
relative positions that they occupied when in the molten state,

but since the mass was all cooled at precisely the same rate, it

becomes evident that no shrinkage strains could be possible.

It is obviously impossible to cool iron Instantly, but approxi-

mately the same result can be obtained if it can be chilled

fast enough to prevent segregation. It a casting, say one
square inch in section, be made in sand, it would require at

least a minute before it could be removed from the sand with-

out breaking or distorting. In this time the different ele-

ments segregate and different portions of the bar are cooled

at different rates. Consequently, shrinkage strains are set up
that become more marked when a portion of the casting Is

much thinner than the other, or when a thin section is Joined

to a heavy section at right angles. A permanent mold cast-

ing of this thickness, however, can be removed from the mold
within two seconds after it is poured and the time in which
segregation is possible is reduced from 60 seconds to 2 sec-

onds. Hence, all the ingenuity of the designer is bent toward
the construction of a mold for introducing the metal and
removing the casting in the least possible time.

As an example of absence of shrinkage strains, the follow-

ing case may be cited. A piece 2% inches in diameter and

% inch long was cut off from a cast-iron fitting, cast in a

permanent mold. This piece was bored out with an eccen-

tric hole, so that the thickness of the wall was % inch on
one side, and % inch on the opposite side. Then a thread

was cut on the inside, and the dimensions of the piece care-

fully measured. Now the piece was heated ten times to a

bright red heat, and dipped each time in cold water, but no

distortion could be detected. After fifty repeated heatings

and coolings, a distortion of 0.002 inch was recorded in the

diameter of the piece. An ordinary sand casting made from

the same Iron, and prepared in the same way cracked to

pieces after the third cooling. The permanent mold casting

thus differs from the sand mold casting also in that it does
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Tig. 6. Mold for Mining Car Wbeels. ready to pour

not "grow" when subjected to repeated heating and coolings.

This is one of the valuable characteristics of this product.

The reason for the peculiar properties of the iron cast in

permanent molds Is to be found in the fact that the carbon

in it Is not found in the graphitic form, as In ordinary cast

iron. The absence of shrinkage strains is explained by ref-

erence to the method of cooling the casting. The phenomena
are explained by Mr. Custer as follows: Carbon exists io

molten iron in solution, and is then in the combined form.

If molten iron is instantly chilled and solidified, all the car-

bon will still be in the combined state, and there will be no
free carbon in the metal, assuming that the metal could be

chilled Instantly to a black heat. In actual practice, when
the Iron is chilled swiftly from the molten state, as in the

Fig. 7. Mold for Milling Oar Wlieel, Mold open, Casting removed

permanent mold, all the carbon at the time of setting Is In

the combined form, but as it cools a certain proportion of

the carbon is changed into the free state, although not to

the form which is commonly known as "graphitic." The free

carbon collected after dissolving the iron will be found to

exist in such a fine powder as to have no crystalline forma-

tion, even under a high-power microscope. This form of

carbon is commonly known as "annealing" carbon and will be

found in malleable castings. It is a desirable form of carbon,

and In order to get it in as large a proportion as possible It

becomes necessary to chill the metal swiftly, and to do this
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it is necessary to use large iron molds of so great a bulk
that their heat capacity is sufficient to accomplish this re-

sult and, at the same time, not overheat the molds.

The point next to be considered is that while it is evident

that this sudden chilling can be accomplished with castings

having a thin section, with castings having a thick sec-

tion, say two inches square, it would be necessary, in

order to set them to their full thickness, to hold them
in the mold so long that the outer portion would be-

come chilled. Here is where the well-known fact that iron

increases in bulk from the molten state until it reaches the

Fig. 8. Mold for Casting Heavy Pipe Flanges

point of setting is taken advantage of. Thus, when a casting

of large section is poured in an iron mold of the required

bulk, the outer portion, say % inch in depth, sets almost in-

stantly, and the interior of the casting remains molten. At

this point it is removed from the mold and the casting now
has a hard set exterior with the interior in the molten state,

and, as it loses its heat, the molten iron in the center tends

to expand. This expansion is held in check by the hard

walls. The force, therefore, is turned back upon the molten

metal, and this produces, when cold, a uniform, fine grain

from the center to the outside of the casting. There can

be no chilling of the metal, since the casting is removed
from the mold before the chilling point is reached and the

natural physical force of cooling accomplishes the desired

result. It is well known that it is almost impossible to cast

a ball 6 inches in diameter, in a sand mold without the

Interior being more or less spongy. When the same ball is

cast in a permanent mold, the whole ball is of a homogeneous

structure throughout.

Economy and Scope of Process

It is evident that where a great many duplicate castings

are to be produced, the process of casting in permanent
molds makes it possible to produce castings very much
cheaper than by sand molding. Ton for ton of castings pro-

duced, the first cost of the molds is ordinarily only one-half

of the cost of patterns, cores, sand and flasks; and the labor

cost Is very much less, because the skilled molder required

for sand molding can be substituted by a laborer, so that

this cost, on a tonnage basis, can often be reduced to one-

third.

As an example, it may be stated that in a case where a

good molder can cast, in sand, about 900 pounds a day, the

production of one laborer w-orking with permanent molds
averages one ton a day. As the molder's wages are nearly

double that of the laborer, the difference in cost, on a ton-

nage basis, is considerable. When using permanent molds
it is, of course, necessary for economical production that

iron be furnished to the molds continuously, and the great

advantage of the process as regards quantity of product

lies in the fact that castings can be made continuously all

day. The only skill that is required in working with the

molds is that of pouring the metal at a uniform rate, but
this skill a man can acquire in a short time. The castings
come out of the molds with a very clean surface, and no
chipping is required except to remove a slight fin formed
where the molds come together, similar to the fin on a drop
forging.

It is evident that small castings can be produced at a
more rapid rate than large ones, because they do not heat
the mold so fast. It has been found that the molds will

deteriorate quickly if raised to a red heat, so the time elaps-

ing between each pouring must be gaged according to the

size of the casting and its consequent heating effect on the
mold.

The heaviest casting that has so far been made by this

process weighs 209 pounds, but there is apparently no good
reason why much heavier castings cannot be produced by
the process. In fact, molds are now being made for a cast-

ing which will weigh 750 pounds. As examples of work cast

in permanent molds, may be mentioned 6-inch sewer pipes,

5 feet long, weighing 100 pounds; mining car wheels weigh-

ing 100 pounds; and heavy 6-inch T-castings weighing about
200 pounds.

The process is not applicable to the making of a few cast-

ings of a kind, on account of the expense of the molds. It

occupies in this, as well as in many other respects, the same
relation to the regular foundry practice as the drop forging

process does to ordinary blacksmith shop work. If the cast-

ing is small and simple, it may pay to make a mold for a

couple of hundred castings, but, in general, the process is

only used where several thousand duplicate castings are to be

made. It is at the present time being used by two large con-

cerns besides the Tacony Iron Co., and efforts are being made

jU^iu.urj.X.Y.

Fig- 9. Section ot Mold shown in Fig. 8

to interest several other firms in securing the rights to use the

process in their plants.

Experiments have also been carried on with the perma-

nent molds for making castings of steel, brass and bronze.

With manganese bronze the same success as with cast iron

has been attained, but the other experiments have not as

yet been carried to a point where any definite statements

as to the application of the process can be made. The ex-

periments, however, are continued, and judging from the

results so far obtained with cast iron, it is rearonable to

expect that, with certain modifications, perhaps, it can be

used for other metals as well.

Advantages of the Process

To sum up, the main advantages to be gained by casting

in permanent molds are the uniformity of the metal cast,

the absence of shrinkage strains, the exact duplication of
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the mold, and the cheap -production cost. The molds them-

selves are made comparatively cheaply for most shapes. The

matrix is milled and bored out, and ordinary machine finish

is all that is required. The process also introduces another

possibility not found in the sand molding method. It is

possible to produce a casting partly soft and machinable,

and partly chilled and hard. This effect is accomplished by

removing the mold from contact vrith the iron at such points

as are required to be soft almost immediately after pouring,

but permitting the parts to be chilled to remain in contact

with the mold for a somewhat longer period. An example

of this will be referred to in the following concrete ex-

amples of actual work done.

Examples of Molds and Castings Made

The accompanying illustrations show a number of the

molds used. The mold shown in Fig. 1 is used for making

two bevel gears at one pouring. The gears are 8J^ inches in

diameter and weigh IY2 pounds each. Two gears, one show-

ing the face and one the back side, will be seen in the illus-

tration. One of the requirements for these gears is that the

teeth shall be as hard as possible, while the hub part must

be soft so as to be easily machinable. This is accomplished

in the following manner: About two seconds after the metal

Fig. 10, Mold for a Heavy T-castlcg

has been poured into the mold, the cores are withdrawn by

operating the smaller of the two hand levers shown to the

left of the mold. The mold is also slightly opened so as to

remove the back of the gear from the chilling influence of the

mold. This is done by operating the larger of the two hand

levers. Then about four seconds is allowed for hardening

the teeth, after which the larger lever is operated to open

the mold as far as its design permits. In doing so, the two

large center plugs, one of which is clearly shown in the illus-

tration, are forced forward, throwing out the casting between

the molds, from where it is then removed by a pair of tongs.

The whole operation, from the beginning of the pouring

until the casting is removed from the mold, does not occupy

more than 15 seconds. A mold of this type can be poured

about every four minutes, and about ten molds would be

used in a battery, thus producing 300 gears an hour. The

gate of this mold is placed in the center, and the metal flows

from the common gate to the gear-molds on each side. Small

vent holes are provided in the face of the left-hand mold as

shown. There is very little trouble with entrapped air, how-

ever, on account of the fact that the molds are made in two

sections separated vertically, which permits the air to escape

between the halves of the molds as well as through the vent

hole. Practically all the molds are made so that they part

in a vertical plane, this being done especially in order to

facilitate the operation and the rapid removal of the finished

casting.

In Fig. 2 is shown a mold for making a 5 by 4 inch reducer,

the metal in this being % inch thick, and the casting weigh-

ing about ten pounds. In this case one-half of the mold is

hinged so that it can be easily opened and closed. The cores

are shown parted from each other, but not fully withdrawn.

When the mold is closed, ready to pour, the strap shown
bolted to the top of that part of the mold which is swung out

in the illustration, rests on top of the stationary part of the

mold, thus preserving the alignment. When in operation, the

vertical lever to the right is thrown back immediately after

the pouring Is finished, this motion withdrawing the two

cores. Immediately after having withdrawn the cores, the

mold is opened and the casting is taken out. The total time

required from the beginning of the pouring until the casting

is taken out from the mold is about eight seconds.

Figs. 3, 4 and 5 show different views of a mold for making
2-inch eighth bends. In Fig. 3 the mold is shown closed,

ready to be poured. In Fig. 4 it is shown open, the cores

having been withdrawn and the casting removed. In Fig. o

the cores are shown in position for the next pouring, it only

being necessary to close the mold before making a new cast-

ing. The block bolted to the base of the machine supports

the hinged half of the mold when it is in its closed position.

The metal in this casting is % inch thick. Its shape re-

quires that the cores be withdrawn one from each end. The
metal is poured, the cores withdrawn, the mold opened, and

the casting removed, as fast as the operator can work. The
time elapsing from the beginning of the pouring until the

finished casting is removed in this case is about eight sec-

onds. It will be noted that the metal enters into the mold

from the gate by means of two channels, this being done

because it has not proved successful to permit the molten

metal to strike and pass by the joint of the cores as it must

do if supplied from one channel only. There is no special

locking device for holding the two halves of the molds to-

gether. In the case of small molds like the one here illus-

trated, the weight of the mold itself is enough to prevent

opening up when the metal is poured.

In Figs. 6 and 7 is shown a mold for casting a mining

car wheel 16 inches in diameter, and having a section of "^

inch; this wheel weighs about one hundred pounds. The
tread is chilled, but the center is soft. This is accomplished

by first removing the core by means of the center lever to the

left, within about two seconds of the pouring of the metal;

then the lever at the right is operated, withdrawing the

large plug, shown in Fig. 7, w'hich forms the spokes in the

wheel. This removes any chilling influence from the center

of the wheel, but the outside or tread part remains in the

mold for about six to eight seconds longer, at which time the

plug in the right-hand half of the mold is moved forward

again, throwing the casting out of the mold. The whole

cycle of operations requires 40 seconds.

In the case of a big mold of this type it is necessary to hold

it together while pouring. The two parts of the mold are

held together by means of a bent rod or hook, as shown on

the side of the mold in Fig. 6. It will be seen that this

method of holding the two halves of the mold together per-

mits of a slight expansion, which is absolutely necessary on

account of the expansion of the parts due to the heat.

In Fig; 8 is shown a large mold for making a ten-inch

extra-heavy pipe flange, 17 inches outside diameter and 2%
inches thick, this casting weighing about 130 pounds. As

soon as the casting is poured, the large center core is with-

drawn, and then the mold thrown open. The casting is then

removed by pushing the center plug or core in again, which

forces it out, the same as in the case of the mining car wheei.

When taking out the casting a hook is used for lifting it out

and laying it on the floor. The two halves of the mold arf-

held together by a bent hook or rod, the same as in the pre
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vious case. The leverage arrangement used to the left in

Fig. 8 for withdrawing the core is of special interest. The
levers are so arranged that considerable power and very
little motion results when the lever is first pulled backward
towards the operator. This is necessary in order to provide

for the power that is required for starting to remove the

core from the casting. Then, as the lever gradually descends

to a horizontal position, the rapidity with which the core can be
moved out is greater, as may be seen from the illustration.

The strength and the hulk of metal in the molds are the

two main features to be taken into account in designing these

machines, and they must be arranged so that they can be

easily manipulated. In the case of the heavier molds it will

be seen that the movable half of the mold is mounted on small

wheels. lu Figs. 3, 4 and 5 is shown how an extension lever

is applied so as not to necessitate having so long a lever

provided for every one of the molds in a battery.

If the mold should rust, the first few castings do not come
out very well, the rust causing air holes. The casting pro-

cess, however, is carried right on, and after a few castings

have been made the difficulty will be overcome. For this

reason the' first castings in a new mold that has been shipped

for some distance are often not satisfactory, because there is

likely to be more or less rust formed in the mold in spite of

the precautions that have been taken to prevent it. In the

mold shown, castings are made having a thickness of from

% inch up to. 2% inches. This gives a good idea' of the range

and possibilities of this process for castings of various types.

In Fig. 9 Is shown a line engraving of the mold illustrated

in Fig. 8. The part constituting the mold itself is shown in

section, and the action of the device is clearly indicated. The
plunger A is the core, B is the stationary, and C the mov-

able part of the mold. The actual construction of the lever

arrangement to the left, previously referred to, is also clearly

indicated. Ample clearance is left in the mold C for the end

of the core, and a hole D is provided for letting out the air in

front of the core.

In Fig. 10 is shown a section of a mold for a 6-inch flanged

extra heavy T; this mold is not shown in the half-tones. In

this case three cores are used, one entering from the top, one

from the bottom, and one from the side. The top and bottom

cores are operated by the same lever, and the side core by an

independent lever. The mold is then opened by a separate

lever system, pulling the molds apart in a direction towards

the observer in Fig. 10. The T cast in this mold weighs about

200 pounds. The molds shown in Figs. 9 and 10 were made
for the Tacony Iron Co. by the Morris Engineering Co., Phil-

adelphia, Pa., and the engravings are reproduced from draw-

ings furnished by this company.

A convenient tool indexing system is used by the Acme
Machine Tool Co., Cincinnati, Ohio. The tools, jigs and fix-

tures used in the manufacture of the company's product are

placed on shelves, each tool being numbered separately. The

numbers of the tools to be used for any particular piece of

work are marked directly on the drawing of that piece, so

that when the workman is given the drawing, he also knows
immediately what tools to call for from the tool-room in

order to complete the work in hand. This has been found

a very convenient system. It saves a great deal of clerical

work and eliminates mistakes. If the tools used for making
any given pieces should be changed, it is a small matter to

change the number on the tracing and make a new blue^

print, or to change it directly on the blueprint, if desired.

* ^ *

Foreign users and builders of machinery seem to be much
more particular about the proper location and cutting of

oilways than they are in America. So little attention is

given to this important detail here that there is no general-

purpose ollway cutting machine on the market that meets

with the approval of foreign manufacturers. 'We infer that

a simple, low-priced machine adaptable to grooving large

and small cylindrical bearings, either axially or helically,

and also fiat ways, would meet with considerable sale.

SYSTEM, EASY MONEY AND HONESTY
By A. TRAVELER

"The big plant of the Titan Engine Co. over there seems
to be running pretty quiet now."

"Yes," said the Man 'Waiting for a Car, "they are practically
down and out. The engine and boiler business has gone com-
pletely to smash. They are working now mostly on auto
parts."

"What's the n. alter—thought the company was one of the
biggest and strongest in the world?"

"It was and so it would be still if they'd let old Nat Greene,
the superintendent, alone. You see he was a bit old-fashioned,
and when the company became rich a number of youngbloods
were brought in who thought they must have up-to-date meth-
ods and management. What did they do? 'Well, it's a rather
long story, but I guess I'll have time to tell it—these cars run
on a go as you please schedule and the next one may not be
along for ten minutes yet.

"In the first place the president, Hugh Bishop you know,
had to go to Florida two- years ago for his health. He was so
bad off that he had to give up everything. He left the secre-
tary in charge, and say! he and his clique didn't do a thing
to the business. About the first shot out of the box was hir-
ing one of them systematizers from Erie, to modernize the
plant. This fellow put in what they called a premium system.
I don't know just how it was supposed to work, but it worked
out here to be a premium on dishonesty. Those boiler-makers
pitched right in, and the way they turned out boilers was
a caution to cats. Some of them made $8 a day right along,
and they turned out boilers so fast that the company couldn't
get cars enough to take them away.

"In the oflice things was just humming, too. The systema-
tizer put in the most wonderful accounting system you ever
heard of. He could tell to the tenth of a cent at any minute
day or night what a governor ball cost, and could show you
what It cost last month, the month before and so on ad infini-

tum. Gee! it was great! You ought to have seen the clerks
—one hundred and fifty-seven of 'em—working away like mad
tabulating statistics, filing cards, making out reports and other
forms too numerous to mention.

"Old Nat Greene was just about crazy. He didn't know what
to do or what his place in the new system was, but he knew
things were going bad. All the men were eaten up with the
idea of making big money and the systematizer and his crew
was just pushing 'em along. 'Twas a good thing that Nat up
and died from worry when he did for they'd have 'dumped'
him anyway, and that would have broken his heart.

"After they had been working the new system for about
six months the men didn't like things so well; the premium
rates were changed and you can bet they weren't changed for

the better. It was cutand-cover then to keep up their pay
anywhere near what it was before. You see the scheme was
about like this. The head ones in the system were given big
bonuses to secure a certain production and they took the profit

out of the men.

"Well, about this time those boilers built under the new sys-

tem began to give trouble. When they were set up in the
power plants and fired up some of them leaked at every joint.

It was terrible. Fifty of the best men had to go out on the
road to fix up botched work, and then some of the boilers

w^ouldn't stay sold! You can see a lot of 'em right over there
now.

"But the boilers weren't any trouble at all compared to the
engines. Along with all the other changes, they'd designed -

a new engine that was going to be a world beater, and they
w^ere so confident that they went right ahead and took con-

tracts from nearly everyone in sight, putting up power plants.

You ought to have seen some of the guarantees—they cer-

tainly did read fine. They say there is over a million dollars

worth of them engines waiting to be hauled out and sold

for scrap. They're absolutely no good.

"Well, after all these troubles things got real interesting in

financial ways and the bankers took a hand in the business.

The president got wind of the trouble and came hustling home



730 MACHINERT May, 1911

sicker than ever, I can tell you when he found out how things

were, but it was a case of take the helm or go to smash en-

tirely. Some of the items he found on the books about the

City Hall boilers and bribing the city fathers he told about

right out in Sunday school, and they sure did make a sensa-

tion. Two of the head men skipped out and went to Europe

and several others resigned in a hurry."

"You don't think the system was to blame, do you?"

"Well, perhaps not, but it seemed to make everybody crazy

for easy money and when men get after that, honesty and

morality seem to sort o' fade away. Hello, here comes my
car at last. Goodby."

* » «

LUMINATOR TREATMENT OF WATER
A very novel treatment of water, the invention of a German

scientist, Herr Brandes, is being promoted in this country

by the Luminator Water Co., 24 Cedar St., New York, this

company holding the American patents.

This treatment of water for the prevention of scale in

boilers without the use of chemicals consists in simply al-

lowing water to run down an aluminum plate of special di-

mensions, with corrugations of a particular size, according

CORRUGATED SHEET ALUMINUMimmmm
><St ^ ^— WATER SURFACES -*^WATER SURFACES

M(ichi)tfrj/. y. Y.

Fig. 1. Cross-section ot a Luminator Plate, corrugated longltudinaUy. the

Water to be treated passing down in the Corrugations

to the character of the water to be treated. The cross-section

of one of these luminators is illustrated in Fig. 1, and a typi-

cal installation of a battery applied to softening water for

railway service is shown in Fig. 2, which represents an in-

stallation on the Philadelphia & Reading Railway.

As shown in Fig. 1, the water passes down corrugated sur-

faces, inclined at a slight angle to the vertical; the corruga-

tions present a large surface of contact between the aluminum

and the water. No chemicals are required, it only being neces-

mill Ml
WL
Pig. Installanoii of a Battery of Luminators on the Philadelphia and

Reading Railway

sary to brush off the corrugations at more or less frequent

intervals, in order to clean and free them from deposit.

The discovery of the luminator was somewhat of an acci-

dent, and the phenomena accompanying its operation have

been explained as follows: The passage of the water over

the metal channels at certain speeds Induces a very slight

current of electricity, the water being negative and the

plates positive. This causes the salts to ionize, and instead

of taking a crystalline form they become amorphous; at the

same time a new and particular action goes on, for the

aluminum, by friction and electrical action, is abraded from
the surface as a colloid, which after a period undergoes

changes in the water.

Another remarkable feature of the luminator is that the

best results are obtained when it is facing either north or

south and exposed to direct light. The north and south di-

rection is explained by the fact that when in this position the

lines of force of the earth's magnetism are cut at right angles

by the passing water, thereby inducing a small E. M. F., with

the result that a slight electrolysis occurs, precipitating alu-

minum hydroxide in the solution. The presence of light is

necessary to polarize the salts in the solution.

The action of water thus treated within a steam generator

is somewhat obscure, but it is thought that the colloidal

aluminum acts as centers for the evolution of carbon dioxide

and the crystallization of salts; also the aluminum particles

will combine with the dissolved oxygen of the water causing

a marked de-oxygenation.

* * *

BARBERS' CLIPPERS NOT MACHINE TOOLS
The following United States Customs rulings made March

29 and reported in the New York Times are of considerable

interest to those who are endeavoring to formulate a con-

cise and comprehensive definition of the term "machine tool."

The Board of United States General Appraisers decided that

hair-clipping instruments used by barbers for cutting hair

are not "machine tools" within the meaning ot the Tariff

Act of 1909. The merchandise in controversy was entered by

Sears, Roebuck & Co., of Chicago. The Custom House authori-

ties classified the articles as "manufactures ot metal" and
imposed a duty of 45 per cent. Under the claim made by

the importers the duty would be 30 per cent. The written

decision of the board states that the tribunal is not satisfied

that the articles under consideration are machine tools, it

being maintained that the hairclipper is an instrument of

manual operation and would answer in that respect to the

definition of a "tool." At the same time the board takes the

view tliat the article in no way partakes ot the character of

power tools and is not within any of the definitions of the

term "machine tools" as given by the lexicographers. The
importer's claims were accordingly overruled.

Another claim involving the aforesaid tariff paragraph for

machine tools was filed by the American Steel & Wire Co.

The Collector of Customs at Cleveland assessed a 45 per cent

duty on cast-steel rolls for rolling mills, on the ground that

the rolls are for "manufactures of metal." It appears from

the testimony that the articles are merely hardened cast-

steel tools. The decision of the board states that while the

articles may be parts of machine tools, they are not entitled

to classification under the provision for machine tools. On
this point the decision reads:

"The cold rolling mills of which these rolls are to form a

part would, if imported, be subject to the classification at

the rate claimed, but the steel rolls considered separately

would no more be entitled to such consideration than would

the gear wheels if imported alone. The protest is overruled

and the decision of the collector affirmed."

« * *

TO MILL LONG NARROW SLOTS ACCURATELY
A valuable wrinkle worth remembering when milling long

narrow slots in steel is that the feed should be In the same

direction as the cut if absolutely straight slots are required.

The reason is that thin slotting saws or cutters, which are

very limber and easily sprung sideways, "track with the slot"

when the feed is with the cut. The teeth strike into the metal

fairly and there is no tendency to run. If the feed is against

the cut a hard spot in the steel is likely to throw the cutter

over to one side, and the teeth begin to run out of line. The

portion of the slot already cut tends to guide them farther

and farther away from the line of the slot, the result often

being that the teeth are broken off. Feeding with the cut

means a straight slot; feeding against the cut often means a

spoiled cutter and a spoiled job.
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A STAMPING PUNCH AND DIE
Among the numerous articles manufactured by Adolph

Muehlmatt, Cincinnati, Ohio, are screw backs for lapel buttons

of different kinds. These button backs are made of two pieces

of sheet brass, the inner one being held in place by the edges

of the outer disk which

are cup-rolled over it in

a punch press. Many
of these button backs

are stamped with the

name of the purchas-

ing firm when ordered

in a suflSciently large

quantity, the stamping

being done immediate-

ly after the blanking

operation.

As the time taken to

place and remove these

disks from a common
hollow stamping anvil-

die was too great for

economical production,

the mechanism shown

in the illustrations was
designed to automatic-

ally drop the stamp

disks as the press
arose. By some, a disk

feed might be p r e-

ferred, but save for a

little greater safety in

operation, the mechan-

ism shown has every

advantage over the
disk feed, when only a

few thousand are to be run through at a time; nor is the

factor of safety low, for as the stamping punch is consider-

ably smaller than the disk, and also because of the squared

outer corners of the plate, a sufl5cient margin is left for the

fingers to drop the disks into place. Figs. 1 and 2 clearly

show the construction of this mechanism, while Fig. 3 shows

it in place in the punch press.

In Fig. 2, the anvil block A is shown partly drawn back,

that its action may be more clearly illustrated. The anvil

slide is made of machine steel with a piece of hardened tool

steel B set into it directly in line with the stamping punch

C. It is operated by the finger D pulling up on the hook E

by the springs G. The spring H is used to cause the hook B
to catch promptly, as gravity alone will not bring it back with
sufficient rapidity. Plunger I in the end of the punch C is a

A;^f^^
^/^^ .0
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Fig. 1. Plan and Side Elevation of the
Stamping Punch and Die

Fig. 2. Stamping Punch and Die with Samplee of Work

as the ram rises, which causes it to push out on the pin F.

drawing out the slide and thereby letting the stamped brass

disk drop down through the bed plate into a box below. The
continued upward movement of the ram releases the hook E
from the finger D and the anvil flies back into place propelled

Fig. 3. stamping Punch and Die In Position on the Punch Frees

knock-out to prevent the punched disk from sticking to the
lettering as the punch rises. e. V.

SQUARE-THREADED TAPS
The making of taps which will cut a good square thread In

a nut is a very difficult proposition, and, in fact, it has been
found almost impossible to cut what might be called a perfect
thread in a nut with a square-threaded tap. The usual way,
and, undoubtedly, the best method of cutting threads of this
kind is to use a set of taps, usually three or more, each one
of these taps being passed through the nut successively.
The taps should all be provided with a pilot at the end, as
shown in the accompanying illustration Fig. 1. This tends
to guide the tap straight, and improves its cutting qualities

Machinery, .V. F.

Fig. 1. Set of Three Taps with Square Threads

in general. The diameter of the pilot on each succeeding tap
should be about 0.005 inch smaller than the full diameter on
the top of the thread of the straight portion of the preceding
tap. It is advisable to provide the first tap in a set with a
left-hand spiral flute, to make it cut more freely. In Fig.

1 a tap having eight square threads per inch, 9/16 inch In
diameter, is shown, and the proper proportions for a set of
three taps of this diameter and number of threads are
indicated.

When it is required to thread only a comparatively few
nuts, it is possible, however, to do the work with but one
tap, made as indicated in Fig. 2. When the tap is made in the
manner indicated, as good a thread wll result as if a set of

taps were used, but, of course, the tap does not cut as freely

and easily, owing to the fact that it removes considerably
more metal in a shorter space of time, and with a smaller
number of cutting edges. In this case the threads of the tap
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are chamfered on the top as usual, down to a few thousandths

of an inch over the root diameter of the thread. The reason

for not chamfering the threads on the top fully down to the

root diameter is to make it possible for the tap to "take

hold" immediately in a plain hole. The tap is also tapered

in the bottom of the thread for about one or one and one-

half inch from the end of the threaded portion, and afterwards

the square corners of the thread are removed by a 60-degree

V-tool, having a fiat equal to the ilat at the bottom of the

square thread. When chamfering the square corners of the

JfacVi/ifr>;. -V. Y.

Fig, 2. Single Tap designed to perform the same Work as the
Three Taps In Fig. 1

threads with this tool, the taper attachment should be so set

that while the tool enters clear to the bottom of the thread

at the entering end of the tap, it gradually recedes so that

at the upper end of the chamfered portion of the thread it

does not enter any deeper from the top of the thread than it

does at the beginning of the cut. This is indicated at A. in

the illustration. Taps made by this method have given

satisfaction, and as one tap made in this way is considerably

cheaper than a set of three taps made as outlined in Fig. 1, a

considerable saving results In cases where only a compara-

tively few holes are to be tapped. Correspoxdext

"A NEW CIRCULAR-ARC ELLIPSE
CONSTRUCTION"

The article entitled, "A New Circular-Arc Ellipse Construc-

tion," which appeared in the March number of Machinery,

engineering edition, interested the writer to such an extent

that he investigated the subject still further, the results of

his investigation being embodied in this article.

In the illustration AB and CB are the major and minor

axes of an ellipse, equal to 2a and 26, respectively. On AB,

lay off BE equal to OG; and bisect OB at F, erecting the per-

c
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Circular-arc Ellipse Construction

pendlcular FH. Draw- CK and BE, respectively parallel to

AB and CD, and join EE, producing it to cut FH at H. With

center E and radius equal to one-half OE. draw the circle

FM ; also draw the semicircle HME on diameter HE, and

through the point of intersection of these two circles, draw

the line EPMQ, cutting AB at P, and CD produced at Q. P
and will then be the centers of the component circular arcs,

having common tangents at S.

For the proof, the problem will be divided into two parts;

the first part considering the condition to be fulfilled when

the two arcs BS and CS shall have tangents in common with

the ellipse at B and C. and also have a common langent at

5. From the similarity of the triangles EBE and EFH. and
also as BE equals BE, FH equals FE. But FE is equal to

OB— OC a—b a — b
=:

; therefore FH^ , which makfs the
2 2 2

radius of this circle dependent only on the axes, so that the

only condition for these three points being in the same line

a — b
is that this line be tangent to the circle of radius .

o

Also the line that bisects and is perpendicular to the chord
BS, must bisect the angle OPQ and contain P; and similarly

the bisecting perpendicular to the chord CS contains Q. The
intersection of these two lines would be at H, which must be
the center of the inscribed circle in triangle OPQ.
The second part of the problem is to locate point S so that

the compound curve will approach as nearly as possible to

that of the ellipse. For the matter of proof, consider that

the point S is contained in the ellipse. Let SQ and SP be
represented by R and r respectively. In the triangle OPQ,
QP'= OP- + QO'

(R - )•) = (o - i-y + (ie - i,y
Hence

2 (R h + )• fl) = o« + 6» + 2 ft /• (1)

The triangles STQ. SRP and OPQ are similar; therefore

(R - b) r

and //

R - r R - r

When the ellipse contains S, the equation to the ellipse

must hold good at that point; or

— + — = I

a> b'

Substituting the. above values of x and y in this equation

gives
(«' + b°-) R r + 2 a' b' = 2 a b {R b + r a)

which by introducing the value of Rb + Pa above, reduces to

Rr= ab (2)

The condition to be tulfiUed when the meeting of the two
arcs is a point of the ellipse will therefore be that the line

containing the two centers cuts the axis in points P and Q
so that PB and 6 are inversely proportionate to QC and a.

This will occur when the tangent PMQ passes through E.

By solving Equations (1) and (2) the values of the radii

are deduced as follows:

R =

mil

(<t+hy + (fl -b) 1^ a' + b' — <( /<

lb

{fl + by -f- (ft - b) \/ «' -1- h' ^ Ha b

4 (/

In practice, this construction may be simply done in the

following manner: When the lines CE and BE are drawn,

draw lines through and E, forming an angle of 45 degrees

with AB. With their point of Intersection as a center and

the distance to one of the axes as radius, draw an arc at M.

Drawing a tangent to this arc at 31 from the point E locates

the two centers P and Q. J. H. V. Bbammer
Duquesne. Pa.

USE OF RUBBER STAMPS ON TRACINGS
The accompanying description is of a method which has

been successfully used by the writer for over five years for

the purpose of stamping tracing linen. Any kind of rubber

stamp that is made for use on fiat surfaces is applicable, for

success lies merely in the way the ink is applied.

The method is as follows: Take some "Original Nubian

Black," No. 6729 printing ink, wuich may be obtained in very

small cans, and put a very small portion on a piece of plate

glass; about one-quarter the amount that can be put on a

dime will be sufficient. Spread this small amount of ink

with hand roller, such as are furnished with small name

card printing presses. Continue this process until the ink

is of an even thickness all over the roller; the latter should
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then be run over the face of the stamp until the types are

evenly covered with ink. An impression can now be made
with the stamp. After doing this, take a can of cheap com-

mercial talcum powder and sprinkle a very small quantity over

the impression, spreading it lightly with a cloth. Dust off all

the surplus that is not absorbed by the ink; this dries up

the damp surface and keeps it from blurring. It can now be

used for making blueprints and there will be no danger of

the Ink smearing if it has not been put on too thickly. This

latter can be best determined experimentally.

This ink is a very deep black, but is soluble in gasoline;

and consequently, if an unsatisfactory impression is made on

the tracing cloth, it may be easily washed off. In the use of

this process, it is advisable also that all ink be washed off

the stamps and roller before putting away. The glass plate,

however, need only be washed off once a week, or as often as

experience dictates, provided however, that it is kept from

the air and dust while not in use. W. G. W.

RAIL FASTENINGS FOR CRANE RUNWAYS
When designing a shop that is to have runways for over-

head cranes, the use of Bethlehem beams or I-beams will be

found practical. Up to the present time, Bethlehem beams
have not been used to any great extent for this purpose on

account of the great cost of making holes in the flanges for

<g>

itacM'tery.y. Y-

Rail Fastening for Crane Runway

bolting or riveting on the rail. These holes would have to be

drilled, as the flanges are too thick for punching. By using

a clip such as shown in the accompanying sketch, a Bethle-

hem beam can be used, and punching or drilling done away
with. For a 40-pound or heavier rail, it would be advisable

to use %-inch round iron for the clips and place them at 18-

inch alternate spaces. A washer can be put under the nut

of the clip to make a flat bearing surface on which the nut

can turn. By loosening one clip and tightening the opposite

one, the rails can be straightened or adjusted to the proper

gage. Edwtn J. Knapp
Cleveland, Ohio.

TAPPING A LEFT-HAND THREAD WITH
A RIGHT-HAND TAP

One of the men in the shop performed a little kink a short

time ago which was so novel to the rest of us that the writer

thought It was worthy of further publicity.

A %-16 left-hand tapped hole had to be made in a piece of

work and as there were no •''s-inch left-hand taps in the shop.

and also as the swinging of the piece on the lathe was out of

the question because of the bulkiness of the work, some

SECTION ^

A-B
;threads ground off

mmm. 3a
FACES GROUND

ilachitiery.S. F.

Pig:. 1. Right-hand Tap ground in Such a Manner that it will tap
a Lef^-hand Thread

means of doing the job had to be improvised. This was accom-

plished by taking a %-16 right-hand starting tap and treating

it as shown in Fig. 1. Two of the opposite lands had their

threads completely ground off and the edges of the two re-

THREADS PRODUCED

ONE OF THE LANDS OF
A RIGHT HAND TAP

Machinery, S. Y.

maining lands were so ground towards the point as to leave

just a narrow section of thread. This narrow section of

thread, therefore, conformed quite closely to that of a similar

section in the left-hand tap.

In tapping the hole, the tap was entered gradually by turn-

ing It to the left, as little pressure as possible being exerted,

thereby preventing the tap

from reaming or cross

threading. The tapped
hole showed a clean thread

which satisfactorily a n-

swered the purpose for

which it was intended.

Chas. Doesciiei!

Waterbury, Conn.

[As might be inferred

from the method of tap-

ping, the thread produced
will not be perfect. The
reason for this is graphic-

ally shown in Fig. 2,

which is a somewhat ex-

aggerated representation

of one of the lands of a

right-hand tap. In cutting in its normal manner, i. e.. cutting
a right-hand thread, the helical movement will be as shown.
The projection of the teeth on a surface normal to the helical
direction is the same as the cross-section of the teeth, and
therefore a perfect thread is produced, all as represented on
the left side of the illustration. On the other hand, if the same
tap be used to cut a left-hand thread, the helical movement
will be around a helix ascending in an opposite direction. The
projection of the right-hand teeth of the tap on a plane nor-
mal to this left-hand helical direction will be as shown. The
face of the teeth will cut a perfect thread but the rear portion
of the land, being helical in a different direction, will drag,
making the bottom of the thread flat and scraping the side off

of the adjoining teeth, which condition is represented in the
upper right-hand corner of the illustration. However, for the
purpose for which it is intended it seems to have given satis-

faction. A sample cast-iron nut sent for inspection with the
tap, showed a very nearly perfect thread, having the general
characteristics of the U. S. standard; for, while theoretically
it should not flatten at the top of the thread, it apparently
has done so, though to nothing like the exaggerated extent
represented in Fig. 2 for the thread bottoms.—Editor.]

Fig. 2. Diagrammatic Representation
of the Cutting of a Left-hand Thread w-lth
a Right-hand Tap

A TAP PLUMB
The accompanying illustration shows a simple device for

use when tapping holes in work which has previously been
leveled, and on which it is

impossible to use an ordi-

nary square for determining

whether the tap is going in

square or not. This device

consists mainly of a band A.

which is bent into a circu-

lar shape to fit the shank of

the tap. A pointer B is

riveted to this band, but is

allowed to swing freely, so

that it can register whether

the tap is going in square

or not. An index line is

scribed on the projection

C of the band A. and
when the pointer registers

with this line the tap is in
^pp"<=^«<'° ^°<' ^^^^^ <>• Tap piumb

a perpendicular position in one plane. Of course this device
cannot indicate when the tap is out of plumb on the side to
which the pointer is attached, as is shown clearly" at D where
the tap is slightly inclined to the left, but it can be turned to

any position. The band is made from sheet steel and tem-
pered, and the pointer is also made from sheet steel, but not
tempered. j_ e. C.
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LEAD
SCREW

A FRICTION CLUTCH
The accompanying illustration shows a friction clutch de-

signed by the writer for starting, stopping or reversing. This

clutch was made for a drilling machine and it will easily

transmit the power delivered by a 3-inch belt, running on a

14-inch pulley, at any speed up to 500 or 600 revolutions per

minute.

In the particular machine for which this clutch was designed,

the clutch-shaft was entirely independent of the rest of the

machine (being coupled to the clutch

body), so that to save machining the shafi

was cast integral w-ith the clutch body, as

shown in Fig. 1.

The friction rings were first made of

mild steel, but we found that cast iron

was preferable. It may also be interest-

ing to know that the 42 by 6 pitch miter

gears by which the clutch was driven

were also made of cast iron.

The levers which expand the rings are

of tool steel, hardened at the wearing end,

this hardened end pressing against the

hardened tool-steel pads which are dove-

tailed into the rings. Fixed on the inside

of the sliding collar A is a hardened tool-ateel cam or wedge

B, which provides the necessary movement to the levers,

through small screws having rounded ends, these screws be-

ing checked by locking-nuts. The cam, or at least the work-

ing face of it, forms part of a circle so that the motion of

the levers is a harmonic one; that is, the leverage increases

as the friction rings begin to take hold. This is required to

prevent the clutch from slipping, and also to keep it from

working out of engagement by vibration.

Another detail (not shown in the illustration) is the milling

of, say, a dozen grooves about 1-4-inch wide and 1-16 inch

Now in all cases the pitch of the w-erm (lead of the worm -;-

number of threads) and that of the lead-screw bear a definite

relation to each other; and if it is desired to use the lead-

screw for the purpose of spacing the threads, then, generally

speaking, either one or the other of the following conditions

must be satisfied: (a) The pitch of the worm must be equal

to, or a multiple of, the pitch of the lead-screw; or (b) In the

case of fractional pitches, the distance represented by the least

common multiple of the pitch of the lead-screw and the

product of the pitch of the worm and a whole number—either

/LEAD PITCH
IK f 2% 3X

£
6K TH
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Pig. 1

Pig. 1. Cutting a Triple-thread Worm having a 1 l/4-Iiich Lead ^vith a 6-pitch Lead-screw. Fig. 2.
Impossible Conditions of Cutting a Tiiple-thread Worm having a 2 5/8-inch Lead, with a Lead-screxr
having a 3/8-inch Lead

one more or one less than the number of threads in the lead

of the worm—must not be a multiple of the lead of the worm.
In all other cases, the required division must be obtained,

either by "chalking the change gears," or using some one of

the different methods described in Machinery's Reference

and Data Sheet Series.

Multiple-threaded screws which satisfy (a) will also sat-

isfy (b), and present no serious difficulty when cutting;

but those screws which meet the requirements of (b) only.

are more troublesome to deal with. The following example

quoted by 0. G. will be worked out: The lead of the worm
is given as IM inch and it is

triple threaded; therefore the

1% 5

pitch is equal to or — inch.

3 ll

As the pitch of the lead-screw is

not given, assume it to have six

threads per inch or a 1/6-inch

pitch (a reasonable assumption

for American practice) so that

from (b) it is required to tiad the

5

least common multiple of

:m.

--6H^

HARDENED TOOL STEEL
CAM B

Fig. 2 Machhiery. .V. 1'.

and

— X2
13

5 X 1

which is equal lo

Fig. 1. DetaU of Shaft and Clutch Body. Fig. 2. Assembled View showing how Clutch Is operated

deep, across the face of the rings. This increases the pulling

power of the clutches considerably. Racqttet

CUTTING A MULTIPLE-PITCH WORM
Being particularly interested in the cutting of multiple-

threaded screws in the lathe, the writer would like to add a

further contribution to what has already appeared in the

November and February issues of Machinery under the head-

ing of "Cutting a Multiple-Pitch Worm."

Both contributors have given a rule whereby, under certain

conditions, the lead-screw of the lathe may be employed for

the purpose of dividing the lead of the worm being cut; but

in neither of the two articles has any reference been made

to the pitch of the lead-screw, and as this is one of the chief

factors in problems of this kind, the rules which have tieen

quoted must be considered as incomplete.

=— inch.

6

This, distance of 5/6 inch not

being a multiple of IVi Inch (the

lead of the worm), the division

of the lead may be obtained from the lead-screw from rule (b)

as follows: After taking the first cut and stopping the lathe,

the screw-cutting stop must be set a distance from the end of

the saddle equal to 5/6 inch multiplied by any whole number

such that the product is not a multiple of the lead of the worm.

This distance depends, of course, on the length of the worm, as

for example, if the length of the worm were 3 inches, then the

5

stop would be set back a distance of — x 4 = 3 1/3 inches

6

where it will be found that the clasp-nut will gear in, and

when the lathe is again started a second thread would be

formed, and so on until the worm is completed. This wll)

be readily seen from a reference to Fig. 1, which consists of

two scales, the lower representing the threads of the lead-

screw, and the upper, those of the worm; the lead of the

worm is shown by full and the pitch by dotted lines.
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As the distance the saddle may be moved for the clasp-nut

to engage is always equal to a complete number of the threads

of the lead-screw, if the tool is to generate a second thread

the scales must coincide at some other points besides those

of the lead of the worm; otherwise, the division is impossible,

as in Fig. 2.

In Fig. 1 the threads coincide every 5/6 inch, and It is ob-

vious that after the first thread has been generated It the

clasp-nut were engaged at any of the circled points, the lead

would be divided as required. These distances, measured

from the zero of the scale, correspond to the results ootained

from working out the example.

Consider next the worm example given by S. H. C. Here

the length of the worm is 4% inches, lead 2% inches, and it

is triple threaded. Assuming that the pitch of the lead-

screw is % inch (frequently the case in English lathes), it is

2%
necessary to find the lowest common multiple of X 2 and

3

3 14 X 3 42
—, which is =— =514 inches. But 5% inches is

8 8 8

twice the lead of the worm; in other words, it is a multiple

and does not satisfy the conditions of (b), so that the di-

vision in this case is impossible, as may readily be seen by

referring to Fig. 2. It will be noticed that by taking other

pitches for the lead-screws the rules obtained by S. H. C.

and O. G. will be reversed, showing the nee4 for the more ex

plicit statements given in (a) and (b).

While in no way detracting from the truth of the above

statements, it may be observed that when the lowest common
multiple obtained is great in comparison to the length of the

screw, it is a questionable policy to adopt this method, as

probably more time would be taken in traveling over this

distance than would be by adopting other methods.

Belfast, Ireland. G. H. Loxgwoeth

ORGANIZING A DRILLING DEPARTMENT
How to malie the drill gang pay, was for a long time a big

question in our shop. High-priced men were found to be ac-

curate, careful mechanics, but much too slow, spending al-

together too much time grinding their drills to standard

plug when they were to be used for such purposes as clear-

ance bolt holes, etc. Low-priced men were equally unsatis-

factory for the opposite reason; but the real difficulties oc-

curred when an attempt was made to mix the two kinds of

mechanics.

After many trials the drill gang was arranged as shown
in Fig. 1, and has given very satisfactory service, no trouble
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Fig. 1. ^Manner of Arranging DriU Presses to expedite Work

being experienced from the different qualities of labor. The
gang is what the "old man" calls "self-driven," and every-

one is satisfied. In this arrangement there are six drill

presses with accompanying tool-stands or tables, an extra drill

press and the laying-out table, as Fig. 1 shows. Numbers 1

2, 3, 4, etc., designate the machines in their order of impor-

tance, the most important being nearer the laying-out table

so that any information may be obtained from the "layer-out."

The better mechanics are placed at this end, grading down
to the less skillful ones on the farther machines. This ar-

rangement gives the operators of the lower-priced machines an
incentive to work up, as the better job is alw-ays just ahead.

To consider the system in operation, the production of a

sample piece, such as is shown in Fig. 2, might be followed

through. Suppose ten of these pieces are to be produced.

The pieces are brought, in a rough state, and placed upon the

laying-out table where they are laid out, and dropped on the

floor at A, the drawing being tossed over onto the tool rack

in front, where the first drill-press hand has an opportunity

to examine it. The operator on the first drill has instructiona

to drill all holes which are 1% inch and over. He sets

up, drills, and reams the 2 1/16-inch hole shown, and throws

the piece down at B. N'umber 2 being instructed to drill

all holes which are 1% inch and under, sets up, drills and

reams the 1%-inch hole shown, dropping the piece at C;

i^KEAIt

i(.y T.

Pig. 2. Sample of Work serving to illustrate the Operation of the System

Number 3 drills the 27/32-inch hole, dropping the piece at D.

Number 4 places it on the counterboring block and faces

the two large bosses, omitting the small boss, and then

drops it at E. Number 5 clamps it to an angle-plate and
taps a 5/8-inch hole, dropping it at F; and Number 6 drills

and countersinks the oil hole, finally dropping the piece at G.

At this point the apprentices get their practice, for they face

off the small boss and pile the work up. The drawing, which
has proceeded from the lay-out table down to the sixth drill,

has been sent on with the first piece passed along. It Is

finally taken away with the work. Holes that would inter-

rupt the series in this rapid passage are passed through the

bank of drills and left for practice by the boys. Where
there are two reamed holes in a piece, both of which would

be within the range of the first drill, this operator has in-

structions to do only one, leaving the other hole for the

second drill. Sometimes as many as three drills may have

to be assigned to reamed holes, a matter which, of course, is

determined by the conditions of the work. In the use of this

system it will be found advisable to employ apprentices

in carrying drills back and forth for the drill press hands,

as under this system the drill-men will be busily engaged all

the time.

It might at first appear to the uninitiated that this system

does not balance properly; that is, that all the drills will

not be fully employed; one may be working at its top notch,

while another is only working at part of its capacity. This

largely depends upon the "layer-out," who should also be the

gang foreman. It is his duty to distribute the work when
there would not be suflicient work on one series for the whole

"bank" to be engaged upon. It may sometimes be necessary

to lay out straight drill work, tap holes, etc., for the men on

the low-grade machines—a matter that depends entirely upon
the judgment of the foreman. Chips

PHYSICAL INJURY FROM DRAFTING
After reading the article by B. L. W. in the January, 1911,

issue of Machinery, engineering edition, we would naturally

arrive at the conclusion that drafting work is literally "slow

death," that it would work havoc with the most robust of

constitutions, and that internal members are sure to show the

harmful effect. If the calling is pursued in the manner In-

dicated, these facts cannot be disputed, but the writer is of

tne opinion, taken from personal experience and observation.
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that conditions normally should not be as deleterious as those

cited, in a profession requiring mainly brains, sight and

touch.

Undue pressure, or in fact any pressure against the drawing-

board, is absolutely unnecessary. The work does not call for

such use of this portion of the anatomy, and its application

rather denotes laziness on the draftsman's part; for him to

inflict self-injury in this manner is an act of indiscretion.

The drafting-board should be of sufficient height so that either

in standing or sitting the workman has access to it without

any effort; it should allow bending at the proper line, the

waist, and should offer positive freedom from contact. With

large drawings, covering the entire board m width, such as a

machine assembly, etc., it is difficult to work on the farther

side, and it is far better to kneel on the stool, keeping the

. body clear of the board, than to create a strain or pressure

on the abdomen. The practice, however, of using small draw-

ings in sets, which is rapidly becoming universal, makes such

an incident as this rather infrequent. The vertical board,

so often recommended, hardly ever finds a place in large

drafting-rooms, except for sketch making; it does not seem

conducive of accurate work.

The greatest injury due to. drafting work is apparently

neglected in this article—^that to the eyes. This occupation,

more than any other form of clerical work, requires excessive

application, and the draftsman should use the utmost care;

the light should fall on the work properly and with sufficient

volume: artificial light should be used as little as possible,

and should never be resorted to throughout a bright day

—

the effect of this practice will soon become noticeable. The

stooping tendency, or round shoulders, which easily grows

on any one no matter in what w^lk of life, is easily corrected

with proper treatment. Drafting work requires of its fol-

lowers a steady hand and a clear brain, and he who would

be successful must regulate his life accordingly.

The drafting-room is usually the starting place for a suc-

cessful career in the mechanical and kindred trades, and such a

training invariably, makes a far more efficient man in line

for a position "higher up." To the young draftsman setting

out in life, it is not very encouraging to see held up before

him as in a mirror the detriments of his profession, es-

pecially through misuse of a portion of the body which should

be inactive. b. R. W. Allison

Los Angeles, Cal.

WORM VS. CHAIN DRIVE FOR AUTO
TRUCKS

The attention of the writer has been directed to the editor-

ial on "Worm vs. Chain Drive for Auto Trucks" which ap-

peared in the March number, engineering edition, and as the

statements made are opposed to the experience of the very

considerable number of engineers who have now for years

been engaged in building automobiles, both pleasure cars and

trucks, equipped with worm drive live axles, some remarks in

reply seem necessary.

It must be understood, that unless the best workmanship is

available, any kind of worm gear is best left alone, and in this

matter the writer is entirely in agreement with the editorial.

The latter, however, proceeds to state that the efficiency is at

best "still relatively low." At this point it becomes evident

that modern practice and modern engineering literature have

alike been overlooked. The efficiency of worm gears prop-

erly designed and correctly mounted is as high as 95 per cent.

This statement is made from the writer's own observation

and can be calculated from the formula:

P
1 - fi

JT D
e
—

1 +M
P

T D
where ;u= coefficient of friction,

P= axial pitch of worm, and

D= pitch diameter of worm.

On page 746 of the "Automobile Trade Directory" published

in January, 1911, will be found a table by Worby Beaumont,
an engineer of high professional standing in England; as

consulting engineer to the Royal Automobile Club, he may be

supposed to speak with some authority. This table gives the

efficiency of various types of transmission mechanism. Here
it will be found that one set of gears will absorb 5 per cent

of the efficiency and two chains 6 per cent, or a total of 11

per cent, giving for a bevel and chain transmission of the

usual type a total efficiency of 89 per cent against 95 per cent

for a worm transmission.

Were it possible to employ for a large truck a single final

bevel reduction, the efficiency of the bevel gear would be

equal, but not superior to, that of the worm gear; owing to

the size of gear which this would involve, such an arrangement
is not possible, however, and chains must be employed, making
the further reduction in efficiency referred to. Beaumont's
figures, however, are for new chains, and it is a fact well

known to all engineers that their efficiency falls oft rapidly

as they become stretched and their sprockets become worn
from use, so that the 89 per cent efficiency when new, is prob-

ably as low as 75 per cent long before the chains are worn
out. It is therefore difficult to see in what way the efficiency

of the worm gear is "relatively low" particularly when it is re-

membered that the wearing of a worm and worm-wheel does

not reduce its efficiency at all. owing to the fact that the tooth

sides are flat and remain so in spite of wear.

The article next makes mention of the "self-locking feature"

of worm gears; it is not a little curious that this point is so

frequently brought up; it is so obvious that no automobile

(ould exist with a worm gear were it not possible to "coast"

as freely as with a bevel, that it Is difficult to conceive any

engineer building such a machine unless he had first proved

the fallacy of this impression.

Irreversible worm gears are so common in such mechan-

isms as elevators, and the dividing heads of machine tools,

that the uninitiated are apt to overlook the geometrical prin-

ciples on wiiich the operation of any worm gear depends, and

which make it an easy matter for the designer to make the

gear reversible or otherwise at his option; it is only a question

of varying the gliding angle, which is always a function of

the spiral angle, though never equal to, but always greater

than this.

As to durability, which is the next point raised, It is prob-

ably not generally known that heavy trucks fitted with the

worm gear are in general use in England and have been for

the last 7 or 8 years. In London omnibus work, where three-

ton chassis are employed in what is admitted to be the most

severe work to be found, worm gtars have given satisfactory

results for the last five years.

The writer has before him at present, a letter from the

operating engineer of Thos. Tilling, Ltd., the owners and

operators of a large number of public service vehicles in

London, in which is the statement: "The average life of a

worm drive on a omnibus is between 28,000 and

30,000 miles; now that we have re-designed the torque-rod,

the life should be 40,000 miles." The writer has yet to find

any chain which will in average working approach one-half

this distance.

Reliability is much the same as durability, but as the two

are mentioned separately in the editorial they will be dealt

with in the same manner here. To take only one example,

Messrs. Dennis Bros, who were the pioneers of the worm
drive for trucks have always given a specific guarantee of

two years with every worm-driven rear-axle they have made,

and their range of models has for five years included those

of five tons capacity. Has any manufacturer of other forms

of drive exceeded this?

Lastly the editorial introduces the old argument of com-

plication and unsprung weight and all the disadvantages

thereof. This is such an old friend; those of us who have

had some experience in the automobile industry have lively

recollections of precisely similar objections when the gear

drive was first substituted for chains in the lighter vehicle;

those familiar with present-day practice know how far they

were removed from fact.

The analogy between pleasure cars' and trucks is largely in
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favor of the latter, inasmuch as their slower speed is in their

favor size for size, the destructive effect of shocks, etc., being

measured by the energy stored in the vehicle. Since Energy
WV-

= foot-pounds, it follows that destructive action will
64.4

vary directly as the weight and the square of the velocity.

Hence it is simpler to make a live axle for a truck than a

pleasure car because of its lower speed.

With regard to repairs, it is obvious that a broken chain

can be easily repaired; it is equally obvious that such re-

pairs are unnecessary if no chains exist. If a worm gear will

last from 30,000 to 40,000 miles as it does, it may be assumed
that roadside repairs are not a frequent occurrence, and as

far as the axis itself is concerned it becomes a problem of

every-day mechanical engineering to design what will be

strong enough for the purpose.

I^astly, the whole question of worm drive for automobiles

is regarded as a new and obscure thing—not fit to be under-

stood. That this is the case in this country must be the re-

sult of accident or prejudice; it w-as past the experimental

stage ten years ago in England, and such names as Lanches-

ter, Napier and Daimler in pleasure cars and Dennis, Halley

and I>eyland in trucks, not to mention many others, should be

sufficient guarantee that the worm axle is a practical and

reliable proposition. H. Kere Thomas
Buffalo, N. Y.

AN EXPERT MACHINIST AND ENTER-
PRISING INVENTOR

I notice the announcement of the recent death of Henry D.

Dunbar, inventor of the Dunbar steam-adjusting piston pack-

ing. I came in contact with him for a short time about

fifty years ago, and have always remembered him as an ex-

pert machinist, so it would seem to be eminently proper to

say a few- words about him, and what he did within my own
knowledge.

He came to the Starbuck Iron Works, Troy, N. Y., in 1S61,

and personally introduced and applied his recently patented

piston packing, which was at that time a novel departure in

that line. The Starbucks were then the builders of tugs for

river service, and steam engines, both portable and station-

ary, so they had considerable use for the packing. Dunbar

had been introducing his packing in railroad shops in the

South, but when the war began they at once ignored his

patent, and made packing ad libitum, so he was driven North

to see what he could do with it.

When he went to an engine works of any kind he only

asked an opportunity to put in a set of the packing, and to

show how perfectly it would work; and incidentally he

showed how cheaply it could be made. At the time he came
to Starbuck's I was running a 20-inch screw-cutting lathe with

a swing head, tilting rest, etc., and doing an endless variety

of work. In front of me and back to back to my lathe was a

30-inch lathe, strong enough in pull, but rather awkward to

handle, none too reliable in any of its movements and with

no cross-feed.

One morning when work began there was Dunbar with a

"chunky" ring casting near him, and entirely without help

he soon had it chucked and started to make a set of packing

—

bull ring and the small rings, as shown in the accompanying

illustration, which were for a 16-inch piston. A little before

6 o'clock (of a ten-hour day), the entire job was completed,

the rings sawed, the stop-pins inserted, one in each ring, so

as to make them always break joints properly, the plain round

wire springs which hold the ring out when the steam was

not on were bent and cut to length, and the whole job was

laid out in good shape on a board.

It was all done so easily that no one at the time thought

it anything remarkable, but when we tried it later no one

was able to come up to it. He turned out probably about half

a dozen sets while he was working at Starbuck's, and the

time made on the first set was about the average for any

that he completed. He carried about three special lathe tools

in his kit; he also had a circular saw on an arbor with a dog

on all ready to stick on the centers, which he used in a small

lathe. These were all the special tools that he had.

The Starbucks used this packing on all the engines that

they turned out for years, but some changes were later made
in it. The two pieces for each section—the rings being sawed
in six pieces—^were riveted together, and a flat spring was
fastened by a screw to each section; but I doubt whether
after all, they worked any better than the original Dunbar
packing. Dunbar at that time was less than thirty years

of age; it is to be hoped that he was fairly paid tor his in-

Section of Ori^nal Dunbar Packing

vention and for his pushing of it, but it soon began to be

crowded and pushed out by improvements, and so it goes.

Mr. Dunbar later and for many years was erecting engi-

neer for the Baldwin Locomotive Works, and it has been

stated that it was while holding this position he invented

his piston packing; but that cannot be correct. The date of

his patent was August 14, 1S60, and his residence then was
Memphis, Tenn., which corroborates my statement above.

Mr. Dunbar died at Evarts, Vt., January IS, 1910, in his 78th

year. Fba:<-k Richards

New York.

AUTOMOBILE MATHEMATICS
Let V =: driver of motor,

and y= velocity.

If a sufficiently high value be given to V. it will finally

reach P. C.

y instantly becomes zero.

For low value of V, P. C. may be neglected ; but on the

contrary, if V be high it is usually best to square P. C, for

by Euclid (Book No. ?) P. C. + £. s. d. = p7c.'.

If the value of £. s. d, be sufficiently great P. C. will vanish,

and y may be extended indefinitely.

Should the difference betwe n U and P.O. be great, J.P.

may be substituted for P. C, in which case the problem is

difficult of solution, because no value of £. s. d. has yet been

found to effect the elimination of J. P. J. P.' is, in fact, an

impossible quantity. P. H.

[We would suggest that in following out the above rea-

soning, police constable, the English term for policeman, be

substituted for the expression P. C. Other substitutions be-

come self-evident.

—

Editor.]

HACKSAW KINKS
The manipulation of a hacksaw is pretty familiar to all me-

chanics, yet there are some little points that may be unknown

to some. For example, when attempting to saw a piece of

tubing, if the blade is reversed in the frame, no trouble will

be experienced, as the blade will operate smoothly. Also if it

is desired to saw a piece of sheet metal, by placing a piece of

inch board behind the sheet in the vise, the plate can be sawed

through as readily as the board alone.

St. Paul, Minn. Joel C. Stuart
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HOW AND WHY
DEPARTMENT INTENDED TO CONTAIN COBBECT AN-

SWERS TO PRACTICAL QUESTIONS OF
GENERAL INTEREST

Olve det&Ua and name and address. The latter are for our own convenience
and will not be published.

GASHING WORM-WHEELS
R. H.—How is the cutter for gashing worm-wheels se-

lected? How should one proceed in gashing worm-wheels?
How deep should the gashing cutter be sunk?

A.—The process of gashing worm-wheels was described In

detail in the January, 1909, issue of Machinery in an article

entitled "Machine Shop Practice—Gashing and Hobbing a

Worm-wheel," and in the Shop Operation sheets, Nos. 85, 86

and 87, accompanying the same issue.

ELECTRIC WELDING OP SHEET STEEL
J. S.—Can 30 gage, tin-coated, lead-coated, zinc-coated (gal-

vanized), or plain black sheet metal be either lap welded,

spot welded or butt welded electrically?

Answered by Toledo Electric Welder Co., Cincinnati, Ohio

A.—It is not a practical proposition to butt weld sheet steel

less than 16 or possibly 18 gage. In regard to spot welding

sheets which have been tin coated, lead coated or zinc coated,

it is more difficult than to weld the plain sheet metal. We
have experimented to quite some extent with tin and find that

strong welds cannot be made without interposing a thin piece

of plain steel. The piece is interposed to increase the resist-

ance at the point of the spot weld. We believe that any of

the above metals can be spot welded successfully in this way.

RELIEF OF TEETH OF CUTTERS AND REAMERS
R. H.—In grinding milling machine cutters, should or should

not the teeth be backed off up to the cutting edge, or should
enough of the cylindrical surface be left back of the cutting

edge to support it? Are reamers backed off or relieved on
the same principle?

A.—When grinding milling cutters, the teeth are backed

off clear to the cutting edge, there being no part of the cylin-

5 TO 7 DEC.
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drical surface left on the teeth. The cutter teeth should be

60 milled and ground that the width of the land A, shown In

the accompanying illustration Fig. 1 has the values given

below for cutters of different diameters:

Diameter of Cutters

2 to 3 inches
3 to 5 inches
5 to 7 inches
7 to 10 inches

A, inches

1/32
3/64
1/16
5/64

The angle of the clearance or the "backlng-off" of the mill-

ing cutter tooth should be such that a tangent to the cylin-

drical surface of the cutter would form an angle of from 5

to 7 degrees with the line of the backed-off surface of the

tooth, as shown in Fig. 1. Reamers are frequently relieved

In the same manner, although in the case of reamers the

width of the land is usually greater. Instead of a flat relief,

as shown exaggerated by the dotted lines in the. illustration

Fig. 2, an eccentric relief, as shown by the full lines, is fre-

quently used. This relief is produced by placing the reamer

in a grinding machine as usual, but not on regular centers in

line with the spindle, but on auxiliary centers, so that the

reamer is held eccentrically. A rocking motion is then im-

parted to the auxiliary centers, and in this way the grinding

wheel, traveling back and forth along the reamer, produces

the eccentric or curved relief shown. This relief is particu-

larly suitable for hand reamers which are not intended to

remove a great deal of material. When reamers are to remove
a considerable amount of metal, the flat relief should be used.

A PROBLEM IN SHEET METAL DRAWING
By A. C. R.

In reply to the query by H. W., with reference to the draw-

ing of a rectangular shell, which appeared in the How and
Why columns of the March number of Machinekt, will say

that the shell cannot be safely made as required by his speci-

fications, as will be seen by the accompanying illustrations.

The nature and thickness of the material to be used, which
he specifies as steel and No. 20 gage, or about 1/32 inch thick.
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makes it absolutely Impossible to draw a rectangular shell

of the depth he mentions—6 inches—with practically sharp

corners at both base and sides, and the leaving of a uniform

flange of % inch all around, the corners included. Fig. 1

represents the shell desired as per specifications, and shows

the corners, both base and sides and the flange. In drawing

a rectangular shell, the concentration of the metal at the cor-

ners in going down is very severe and the radius as given,

1/16 inch, prevents the metal from reducing properly and the

result is that the shell is torn at this point In the operations

previous to the last, on account of the peculiar shape of these

previous successive operations. The corner at the base Is

entirely too sharp also, as the punch or plunger in drawing

will force this bottom through, as the metal Is so thin, and it

will not stand the strain in reduction.

Fig: 2 shows how this shell can safely be made as to depth

and flange. The material is heavier, Nos. 18 or 16 gage being

FLANGE
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t
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r BOTTOM OF SHELL GOOD CORNER -
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used, and has a corner substituted, with Vi-inch radius at the

sides and %-inch at the base. In bringing this shell down to

size there is a peculiar condition at the corners, and as this

flange has to be flattened or straightened at this point before

being trimmed, a corner such as shown In Fig. 2 is safe and

will not split or crack.

Possibly your correspondent can change the specifications

to conform to Fig. 2, and if so, the writer will be pleased to

furnish particulars to accomplish this. As the matter stands

now the shell he specifies is out of the question entirely and

practically Impossible.

[The query as it appeared in the March number did not

give all the data shown In Fig. 1, which was ascertained on

further inquiry.

—

Editor.]
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A MONTHLY RECORD OP APPLIANCES FOR THE MACHINE SHOP

ComprlBlngr the description and illustration of new designs and improvements in American metal-working macbinery and
tools, published without expense to the manufacturer, and forming- the most complete

record of new tool developments for the previous month

LARGE TOLEDO SINGLE-CRANK PRESS
The manufacturers of sheet-metal products, as well as the

builders of machinery of various types, will undoubtedly be

interested in the illustrations and description given herewith

of a single-crank belt-driven press of enormous size and
weight, recently built by the Toledo Machine & Tool Co.,

Toledo, Ohio. This press is capable of exerting a pressure of

approximately 2000 tons, and it is intended for use in the

manufacture of heavy steel products such as embossed plates

for burial vaults or caskets, steel doors, parts of Pullman cars

and passenger coaches, steel axle housings, large brake drums
tor automobiles, and other work of a similar nature.

This machine, which is illustrated in Fig. 1, weighs, com-

plete, 27.5.000 pounds. The slide and connectiors are provided

with the usual threaded pitman screw, fitted with a power
elevating attachment. This attachment is controlled by a

lever on the left side of the press and it is operated through

a pair of friction clutches, (not visible in the illustration)

that are attached to the arch in the rear of the press.

Power is transmitted from these clutches by means of miter

gears to a shaft connecting, hy a second pair of miter gears,

the gearing is in the ratio of 54 to 1. The back shaft, to

which is attached the steel pinions that mesh with the large

twin gears on the crankshaft, is large enough to prevent any
possibility of torsion between the main gears. This construc-

tion equalizes, between the main gears, the great driving
power required for obtaining the necessary pressure on the

ram or slide.

P'lg- 2. Assembled Slide and Pitmau

Pig. 1. 275,000-pouiid PredS, built by the Toledo Macliine &, Tool Co. Fig. 3. The Pitman Screw

with a vertical shaft in front which, in turn, connects with
the pitman screw through spiral and worm gears, as shown.

Provision is also made for applying a handwheel attachment
for obtaining a very close adjustment of the slide when neces-

sary.

The press itself is operated by a very large and powerful

friction clutch that is attached to a shaft running in pedestal

bearings mounted on an extension that is accurately fitted,

doweled and bolted to the main frame of the press. With this

construction, a true alignment of the shafts for tne pinions

and gears is maintained. The press is double back-geared and

The main frame of the press is reinforced by four steel

rods 8% inches in diameter, which extend from the bottom,

of the bed to the top of the arch. The press was com-

pletely assembled and tested in the works of the manu-
facturer before shipment was made, but the tie-rods were

not shrunk into position, as the entire press was afterwards

dismantled and the frame taken apart for convenience in

shipping. The shipment comprised six carloads. After the

press was received at the customer's works, the parts of the

frame were assembled and the large steel rods previously re-

ferred to were then heated, placed in position in the frame
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and allowed to cool, thereby shrinking the frame solidly to-

gether.

Some idea of the enormous size of this press may be ob-

tained by referring to the accompanying illustrations and

comparing the height of the parts illustrated with the men
standing by them. Fig. 4 shows the crankshaft with the two

main gears attached. The forging for this shaft weighed

Fig. 4. Crankshaft and Main Gears of Toledo Press

14,000 pounds, and the diameter of its bearings is 16 inches.

The two main gears are 123 inches in diameter, and the

castings for them weighed 19,000 pounds each. The crank-

shaft and also the pitman screw are made of high-carbon steel

forgings. Fig. 5 shows the friction clutch and shaft for car-

rying the belt pulleys and balance wheel. This frictloii

clutch is operated by a steel spider which has a double facing

of hard wood and is keyed to the shaft. The driving pressure

or friction is obtained by means of powerful bell-cranks that

are connected to the sliding spider or collar, as shown. Fig.

Pig. 5. Press Clutch and Shaft

2 shows the slide and pitman assembled, and Fig. 3 illustrates

the size of the pitman screw.

The over-all height of this press is 23 feet. The w-idth be-

tween the housings is 60 inches, and the stroke of the ram,

18 Inches. The belt pulleys are 60 inches in diameter, 12V2

inches wide, and are intended for a 12-inch double belt. This

press was designed for the Youngstown Iron & Steel Co.,

Youngstown, O.

CINCINNATI PORTABLE REAMING AND
DRILLING MACHINE

A new design of reaming and drilling machine of the por-

table electric type, recently brought out by the Cincinnati

Electrical Tool Co., Cincinnati, Ohio, is illustrated herewith.

The machine is especially intended for drilling and reaming

in structural work and bridge building, but can, of course, also

be used wherever a portable tool is required. The special

feature is that the gearing, which runs in grease, is entirely

enclosed, so that there is no chance for the lubricant to work

into the armature winding. On the left-hand handle a quick-

acting switch is provided, actuated by the corrugated sleeve

shown. This sleeve slides back and forth, cutting out the

current when in an outward position and closing the connec-

tions when moved inward.

The motor is series-wound, and of the air-cooled type. Small

holes are provided in the frame for cooling the motor. The
latter is geared down to the proper speed for the drill or

reamer, the spindle speeds being 200, 350 and 500 revolutions

per minute, respectively, for the three sizes manufactured.

These sizes have a maximum capacity of V2-. 1-. and IM-inch

diameter drills or reamers.

The gears are made of high-carbon steel and hardened, and

as they constantly run in grease, they will wear indefinitely.

The spindle in the largest of the three sizes made, has a hole

for a No. 4 Morse taper shank, the medium size for a No. 3,

and the smallest size for a No. 2 shank. The two largest

sizes have screw-feed for the drill spindle, the spider tor the

screw-feed being shown beside the tool in the illustration. In-

Electrlcally-driven Reaming and DrlUlng Machine

Stead of the Morse taper, the smallest size may also be pro-

vided with a chuck.

The machine is equipped with Hess-Bright ball bearings

throughout, no bronze bushings being used for any of the

bearings. The weight of the three sizes is about 25, 70, and 85

pounds, respectively.

HAUCK PORTABLE HEATING OUTFIT
In the department of New Machinery and Tools for June,

1910, we illustrated a kerosene blow torch made by the

Hauck Mfg. Co., 140 Livingston St., Brooklyn, N. Y., that is

adapted to brazing and general shop work. This company
has added to its line the poi table outfit shown herewith, which

Hauck Portable Kerosene Oil Heater with Two Adjustable Burners

also uses kerosene as fuel. This outfit consists of a seam-

less tank, equipped with a hand air pump and pressure

gage, two sets of burners which are connected with the tank

by 12-foot lengths of hose, and two adjustable stands for hold-

ing the burners in the proper working position. The par-

ticular equipment illustrated is recommended where it is de-

sired to heat both sides of the work simultaneously.
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The burners are comparatively simple in construction and

so designed that they give a powerful, clean flame which can

be easily regulated. This heater is adapted to all kinds of

machine shop work, such as melting soft metals, brazing, pre-

heating and general repair work. The torch is so arranged

that the tank remains perfectly cool while the burners are

being used. It is claimed that these kerosene burners pro-

duce a more intense flame than can be secured with gasoline.

In preparing the heater for use, it is simply necessary to

operate the hand air pump a few minutes, after having first

filled the tank with kerosene oil. As the whole outfit weighs

less than 100 pounds, it can easily be carried from one place

to another.

NARRAGANSETT DISK GRINDING
MACHINE

A disk grinding machine that is designed for grinding both

accurately and economically all parts within its range, has

been brought out by the Narragansett Machine Co., Provi-

dence, R. I. This machine is especially adapted to the grind-

ing of disks, thrust-washers, piston rings, saws, and work of a

similar nature. By referring to the accompanying engraving

It will be seen that the wheel-head is mounted on a sliding

table and is traversed instead of the work-head which is car-

ried on a cross-slide in the rear. This arrangement facilitates

Narragansett 12 by 2-lnch Disk Grlndia^r Machine

the operation of the grinder and enables the operator to see

the work without difficulty.

The sliding table, which is heavily constructed, has an auto-

matic traverse in either direction that is controlled by adjust-

able dogs operating against a reversing lever in the usual

manner. A spring plunger in this reversing lever can be

withdrawn and the table run beyond the reversing point with-

out interfering with the adjustment of the dogs. The table

has three feeds for every work speed.

The wheel spindle is hardened ground and lapped and runs

In phosphor-bronze bearings. It is provided with means for

taking up wear, and it is self-compensating for changes in

temperature. The boxes have hinged caps which allow the

spindle and wheel to be quickly removed.

The work spindle is threaded on the end to receive a mag-
netic or other type of work-holding chuck. Its bearings are

hardened, ground and lapped and run in phosphor-bronze
boxes. Means are provided for taking up wear, both longi-

tudinally and radially. The spindle is driven by a friction-

clutch pulley which allows the chuck to be started and stopped
independently of the feed or wheel. This clutch is operated
by the lever seen to the left of the head, and when used in con-

junction with the knob in the center of the traverse handwheel,
the work can be placed in position or removed without stop-

ping the countershaft. The spindle has five speed variations

ranging from 40 to 263 revolutions per minute. The work
head is pivoted so that it can be set at an angle to the ways
for grinding conical or concave surfaces. The position of the

head is indicated by suitable graduations. This angular ad-

justment is particularly useful for grinding saws, milling cut-

ters, etc. A taper dowel pin positively locates the head in

the zero position. A fine adjustment is obtained by a screw

and hand knob. A diamond-tool holder is attached to the side

of the work-head allowing the wheel to be trued witnout re-

moving the work. The work is moved laterally by a hand-

wheel at the front of the machine, graduated to read to thou-

sandths of an inch and equipped with a suitable stop for siz-

ing duplicate pieces.

The feed mechanism is mounted on a plate attached to the

front of the machine and is self-contained. When the feed

is disengaged by a knob in the center of the traverse hand-

wheel, the table can be quickly traversed by hand. The re-

versing mechanism is of the well-known "load-and-fire" type.

It is positive in its action and will reverse with accuracy at

the same point for each stroke. The tripping plates are ad-

justable for wear and adjustment can be easily made witnout

removing the mechanism.

When so ordered, this machine will be equipped with an

automatic cross feed. This feed is varied by simply turning

a knob, and can be set to indicate one-quarter thousandths

on the work. There is also an adjustable stop which disen-

gages the feed when the work is ground to the size for which

the stop is set. This automatic feed is recommended where

more than one machine is used.

The base of tnis grinder is of a T-section and supports both

the table and work-head fiom the floor. The interior is fitted

with shelves, thus forming a closet for small tools, wrenches,

etc. There are three contact points with the floor so that

any unevenness will not influence the machine's accuracy.

These machines are furnished either with or without a pump
and water connections. The pump is of the centrifugal type

and revolves in a horizontal plane. It is completely immersed,

and is, therefore, always primed and does not require stuffing-

boxes or packing. The water is returned to a sediment pan

in which the particles of emery and steel settle, instead of

being carried into the tank. Traps are also proviaed for catch-

ing any oil before it passes into the tank.

This grinder has a capacity for work up to 12 inches in

diameter and 2 inches thick. The hearings and working parts

are carefully protected and well lubricated. The ways of the

cross-slide and bed are always covered and the top of the bed

is enclosed to protect the feed piechanism. Dust caps are

provided for the spindle bearings and feed shafts, and all

oilers are self-oiling and dust-proof.

"LIBBY" 18-INOH TURRET LATHE
The International Machine Tool Co., Indianapolis, Ind., has

brought out an improved design of the "Libby" turret lathe,

views of which are shown in Figs. 1 and 2. This machine is

driven either by belt or motor and it is equipped with a power

rapid traverse for each carriage; automatic trips for each

position of the turret; automatic trips laterally for the tool-

post; positive geared feeds, and other features to facilitate

the rapid and accurate production of work.

The Turret

The turret is of the hollow hexagon type with six holes

bushed to 314 inches and the faces drilled to receive the va-

rious tools. TTie center of the turret hole is 9 inches above the
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ways, and a 10-;nch die-head will swing clear. The lock-pin

is of hardened tool steel and the lock-pin hole is lined with

a hardened steel bushing. Both the lock-pin and clamp are

operated by one lever. The turret is operated by hand and

as one revolution of the pilot wheel gives a movement of 1

inch, the operator has a good leverage for feeding against

heavy cuts. The power rapid traverse for the carriage oper-

ates in either direction at the rate of 40 feet per minute, re-

to take care of the cross strain. By transferring one bearing

to the lower part of the bed instead of having it on the rear

v.ay, the full swing capacity of the lathe is obtained. This
construction also permits the toolpost to pass the chuck and
the turret to come up flush with the chuck, thus doing away
with long overhanging tools. The feeds for this carriage

range from 1/128 to % inch. The cross feeds for the tool-

post are one-half the longitudinal feeds on a standard machine.

Fig. 1. Elghteen-inch "Libby" Turret Lathe, built by the iDtematloDal Machine Tool Co.

ga'dless of whether the feeds are on or off. The automatic

feed trips are positive and disengage the feed at any prede-

termined point with accuracy. After these trips have operated,

there is an index pointer and graduated scale on the turret

which can be used to indicate the depth of the cut being

taken; this is a convenient feature when forming work to an
accurate depth or thickness. The feeds for the turret carriage

but they can be made the same as the longitudinal feeds If

desired. Hand feeds are possible on both carriages, one revo-

lution of the wheel moving the carriage one inch.

Rapid Power Traverse

The rapid traverse for the two carriages operates at the
rate of 40 feet per minute, and when disengaged, stops in-

Fig. 2. Rear View of

are independent of those for the toolpost carriage, both as to

amount and direction, and are reversible. The feed varia-

tions range from 1/256 inch to 1/4 inch.

Carriage and Toolpost

The toolpost carriage is of the side type, having a bearing

on the front way with a long taper gib on the inside. It is

also gibbed to a 60-degree angle on the lower side of the bed

"Libby" Turret Lathe

stantly. The traverse for the two carriages is also independ-

ent, and it can be operated in either direction regardless of

what the other carriage is doing, or with the feed on or ofL

None of the headstock gears or feed gears are used in th"

operation of this traverse, so that neither the pilot wheel on

the turret slide nor the handwheel on the toolpost carriage,

turn when the traverse is engaged. The drive is obtained

from the main shaft of the machine.
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Driving Mechanism

The single belt driving meclianism is separate from the

headstoclv proper, and is fitted into a housing cast integral

with the bed and headstock, so that the whole mechanism can

be removed in case of repair or adjustment. This mechanism

is composed of two friction gears, and drives onto an inter-

mediate shaft giving two forward speeds which, together with

the four mechanical changes in the headstock, makes eight

forward speeds in all. There are two double frictions in the

headstock, one being a band friction in the driving mechan-

ism, and the other a cone friction on the intermediate shaft.

In both cases the locking mechanism is such that it gives the

effect of a positive clutch, without its disadvantages. All the

wearing parts of the friction dogs are of hardened tool steel.

These frictions give the operator absolute control of the spin-

dle and chuck.

Bed-lubricating System

The bed and the headstock housing are one casting. The

bed has heavy flat ways and, in addition to a rib extending

longitudinally through the center, it has cross ribs every 13

inches. The width of the front way is 5%
inches, and the back way 314 inches.

The lubricating system is as complete

as possible. The main bearings have, ring

oilers and reservoirs with sight gages. The

oil is carried forw-ard and back on the shafts

by means of spiral grooves. All parts in the

apron, feed box and rapid traverse requiring

lubrication have tubes leading from the out-

side to the bearings. All oil pans drain into

a large pan in the center of the machine con-

taining a strainer. The lubricant flows from

this pan into the base beneath the headstock

end. which forms a reservoir, and from which

the oil is pumped back to the work by" a rotary

pump. This pump is located in the rear of

the machine and is driven from the rapid

traverse shaft. A pressure valve causes the

oil to be pumped back into the reservoir

when the flow is shut off from the work.

Miscellaneous Equipment

The main chuck is 16 inches in diameter

and of the three-jawed universal type built

especially for heavy service. A two- or four-

jawed independent or combination chuck can

also be used, and a collet chuck can be fur-

nished for bar work. When a steady-

rest IS lequiied, it is feathered to a heavy

shaft at the back of the machine, in such a way that It rests

firmly on and is clamped to the back way when in use, and

can be thrown out of the way when not required. This rest

is not fastened to and does not interfere with the use of any

other part of the machine. This lathe will swing 18 inches

over the ways and 16 inches over the carriage. The travel of

the turret Is 40 inches, and the hole in the spindle is 3%
inches in diameter. The shipping weight of the machine is

COOO pounds.

The work saddle is so gibbed to the housing that the work

arbor and blank do not drop out of parallelism when the

clamps are loosened for adjusting the work to the tooth depth.

The power elevating device for the work saddle is operated

in either direction by a single lever, and, as the power is

taken from the machine pulley, no separate belt is required.

There is also a hand adjustment and a micrometer collar

reading to thousandths of an inch.

The work arbor is journaled in bronze bushings and it has

provision for taking up wear. The arbor is drawn in and

forced out by a threaded shaft and handwheel. The faceplate

has concentric T-slots, as shown, which are turned from the

solid and contain the slotted dogs and jacks. This arrange-

ment enables the dogs and jacks to be clamped in any posi-

tion. The outer work arbor support is counterbalanced by a

weight guided in a dovetail slot.

The cutter slide has rectangular guiding surfaces and long

taper gibs for taking up wear. The length of the guiding

siirface is five times its width thus reducing any binding

action. The tappets or dogs for adjusting the length of the

CINCINNATI NO. 5 AUTOMATIC GEAR-
CUTTER

The gear-cutting machine shown in the accompanying en-

graving is a 48- by 16-inch size, now being built by the Cin-

cinnati Gear Cutting Machine Co., Cincinnati, Ohio. This

machine has been designed rigidly, with large wearing sur-

faces, and with parts of simple construction.

The power is transmitted through a single pulley which

runs at a constant speed, and the various speeds and feeds

are obtained by transposing conveniently-iocated gears. All

gibs are of the taper type and are adjustable from the ends.

The shafts and spindles are all ground and journaled in

bronze bushings. The movements are entirely automatic and

each movement is dependent on the preceding one so that it

cannot take place until the other is completed.

Cincinnati 48- by 16-inch Automatic Gear-cutter

cutter slide feed, are operated by a crank-wrench from the

front of the machine. A retractable tappet is provided for

the dogs so the slide can be run to the extreme backward

position for removing blanks without disturbing their posi-

tion. A disengaging crank-wheel is provided for moving the

slide by hand. The return speed of the cutter slide is con-

stant, regardless of the rate of feed. There are two series

of slide feeds, each of which has twelve variations with ex-

tremes of y, iuch and 1.5Vo inches per minute. The cutter

spindle is large in diameter and has convenient means for

taking up wear. The spindle is journaled in a bronze bear-

ing that is adjustable endwise for centering the cutter with

reference to a gage furnished with the machine. The drive

is through worm gearing and there is means for taking up

end thrust wear of the worm. The cutter end of the spindle

has a No. 11 B. & S. taper hole for the cutter arbor; this

arbor is keyed in the spindle and is drawn in or removed by

a threaded bolt. A removable bearing is provided for sup-

porting the outer end of the cutting arbor. One arbor having

a diameter of 1% inch Is regularly furnished, but others can,

of course, be substituted. The cutter spindle has six changes

of speed varying from 24 to 120 revolutions per minute.

It is claimed that the indexing mechanism of this gear-

cutter has less gears in the index ti-ain than any other ma-

chine on the market. The indexing worm can be disengaged

from the wheel quickly and be brought back to the exact
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meshing depth, or the worm can be disengaged from the

index gears and be rotated any desired amount for re-

setting worlc and again secured to these gears. This mechan-

ism is so interlocked with the cutter slide feed that it is

impossible for the cutter to advance until the work is prop-

erly indexed. It is also impossible for the indexing move-

ment to take place while the cutter is feeding, so that work

cannot be spoiled. The work spindle can be made to space

once, or be revolved continuously by hand movement. Index

change gears are furnished for cutting all numbers of teeth

from 12 to 100, and, with the exception of prime numbers

and their multiples, from 100 to 450. In addition, special

gears for cutting other numbers of teeth can be supplied

extra.

A countershaft is regularly furnished with the machine,

though, if desired, tight-and-loose pulleys will be mounted

on the initial shaft. Tlie machine can also be arranged for

a motor drive.

STANDARD ELECTRICALLY-DRIVEN
ROLLING MILL

The rolling mill illustrated in Figs. 1 and 2 is a recent addi-

tion to the extensive line of rolling mills manufactured by

the Standard Machinery Co., 7 Beverly St., Providence, R. I.

The mill as illustrated has regular square-section roll hous-

ings fitted with rolls 12 inches in diameter and 20 inches wide.

The roll journals Lave heavy phosphor-bronze bearings with

crucible steel adjusting screws, but patented roller bearings

can also be provided. The upper boxts are supported by side

yokes which straddle the adjusting screws that are connected

to the boxes by straight rods for lifting purposes. The top

of the upper box has a hardened and ground tool-steel washer

to take the thrust of the screw. The outer housing for the

rolls is attached to the bed with T-bolts so that it can be

adjusted in and out, thus permitting the use of rolls having

different lengths. The minimum length is 10 inches and

diameter 12 inches.

The rolls are driven through cast-steel wabblers and cast-

steel wabbler couplings directly connected with herringbone

and do not transfer the movement to the rolls, which would

result in unevenness in the stock.

This machine is adaptea, when equipped with rolls of spe-

cial form, to the rolling of copper of large section, moldings,

automobile rims, etc., and it is also applicable to the rolling

of sheet steel, sheet copper, zinc, German silver, nickel, gold

plate, and gold. When used on precious metals, the ingots

Fig. 1. Electrically-driven Rolling Mill, built by the Standard Machinery Co.

pinion shafts in the gear housings. These herringbone pinions

have a pitch diameter of 13 inches and a face width of 14

inches. They are forced onto crucible steel shafts which have

bearings in the housings. These pinions are made of forged

steel and the teeth are cut, thus giving a uniform drive to the

rolls. This is a very important feature, as it makes possible

a uniform rolling of the stock without any wrinkles, waves or

other Imperfections caused by speed variations or 'jumping"

of the roll surfaces. If any back-lash in the gearing is trans-

mitted to the herringbone pinions, they act as compensators

Fig. 2. End View of Rolling Mill, showing Driving Oears

are reduced to a thickness of about % inch after which they

are transferred to finishing or mirror-lapped rolls. It is cus-

tomary to equip the machine with chilled iron rolls, although

when specially ordered, they are furnished with solid hard-

enec and ground steel rolls. Instead of solid tteel rolls, those

of the shell type are someti-aes made by forcing a shell over

hardened arbors. The roll ends are threaded to permit the

use of cooling water when necessary, the water being forced

through special chambers made on the inner sides of the roll.

These chambers for chilled iron rolls are cast with two ports

on the inner part of the body, and the

water is forced in one and "out of the

other, thus keeping it In continual cir-

culation. When water is to be used

with a hardened steel roll, it is neces-

sary to make the roll of the shell type,

and the water chambers are cut in the

arbor.

The illustrations Figs. 1 and 2 show

front and end views, respectively, of

an electrically-driven machine, and Fig.

3 shows the same type of mill equipped

with a friction clutch. This view also

shows the herringbone pinions. The

motor-driven mill has a variable speed

arrangement consisting of a controller

mounted in a panel attached to the side

of the mill. This is advantageous for

operating the mill quickly', as well as

for providing variations in the peri-

pheral speeds of the rolls.

Exclusive of both the motor drive and

herringbone pinions, the mill is triple

trained, and when the motor gears and

herringbone pinions are considered, it

is five trained. The total ratio includ-

ing all the gears is 84 to 1, and the ratio between the

driving shaft of the mill and the rolls is 35 to 1. When

roller bearings are employed, this ratio is reduced to 24

to 1. The necks of the rolls are chilled, as well as the

body, when roller bearings are used, though sometimes they

are made of steel and welded into the body of the roll. The

roll journals are 9 inches in diameter and 9 inches in length.

The main driving gears are made of gun iron and shrouded,

and the two trains of gearing contained in the mill proper

have cut teeth and are of cast steel.
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The adjustment of the rolls is controUod by a spanner ar-

rangement and, for heavy strains, by offset wrenches which

are brought down to the height of a man's shoulders. The
total weight of this machine including the bed-plate and

motor is 27,500 pounds, and it is made in various styles, hav-

Fig- 3. Rollingr Mill equipped is-ilh Friction Clutch

Ing both single and double housings. The mill is also fitted

either with a friction clutch drive, chain drive or direct gear

drive as illustrated.

DAYTON PNEUMATIC CHIPPING HAMMER
An addition to the line of pneumatic hammers known as

the "Dayton" and "Green" types has recently been brought

out by the Dayton Pneumatic Tool Co., Dayton, Ohio. This

new hammer (see accompanying illustration) is called the

"Xo. 44 Dayton" and differs from the Green type only slightly

in design, the main difference being that the Dayton type has

Pneumatic Chipping Hammer manufactured by the Dayton
Pneumatic Tool Co.

an outside trigger, whereas the trigger of the Green type is

on the inside. The new hammer is intended especially for

use in steel foundries, where the requirements are more se-

vere than in cast iron foundries.

One of the features which especially adapts this hammer to

the work for which it was designed, is the long plunger or

piston with which it is provided. The object of this is to

obtain more bearing and consequently greater wearing surface,

which is desirable and necessary in a hammer for steel

foundry use, on account of the fine dust which in these places

penetrates into the barrel of even the best protected tool, and

which in a short time affects the fit of the cylinder surface

and consequently causes leakage. The longer piston makes

it possible for the tool to stand up for a much longer time.

Another feature is the poppet style of throttle valve intro-

duced in this hammer, which has been thoroughly tried out

for a year past in the company's hammers. This throttle

valve is guided by, but not fastened to, its stem, so that in

this way the valve has perfect freedom to adjust itself to its

seat at all times, and no leakage is possible when the valve

is closed. The lower part of the valve body has slots of

various depths milled through it, so that a gradual inlet of

air is provided for, and thus a perfect regulation is obtained.

The main valve is made of alloy steel and hardened by a
process which makes it almost impossible to break It, the

hardening method providing for the most effective combina-
tion of hardness and toughness. In fact, the company guar-

antees that the main valve will not break during the life of

the hammer. The general simplicity of the hammer, and the

few parts of which it consists, makes it very easy and cheap
to repair, w'hen necessary.

The sizes of this new design are the Nos. 33 and 44 Dayton
and Green chipping hammtrs, having strokes of 3 and 4

inches, respectively.

PATTERSON ADJUSTABLE ELECTRIC
LIGHT BRACKET

Proper lighting facilities are, of course, very esstntial to

any shop, as poor light breeds spoiled work and also affects

the rate of production. As artificial light is ne.cessary during
certain periods even in shops that are well lighted naturally.

Fig. 1. Aeyustable Light Bracket attached to a Lathe

it is important to have such light as effective as possible.

The electric light bracket illustrated in Figs. 1 and 2, which

is now being marketed by the Patterson Tool & Supply Co.,

Dayton, Ohio, is universally adjustable so that the light can

be directed anywhere it is needed. This bracket is so ar-

ranged that it can be attached to a machine, as illustrated in

Fig. 2. Adjustable Bracket \^-1th Base for Bench "Work

Pig. 1, or by the addition of a heavy cast-iron base, it is

adapted to bench work, as shown in Fig. 2.

The adjustable arms of the bracket are made of sheet steel,

and the disk joints connecting them operate on leather fric-

tions and are bound together by strong rivets. The base

pieces for machine brackets are made in different forms and

have V2 inch holes in which retaining bolts can be placed as
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Illustrated in Fig. 1. These bases are also provided with

four screw holes for locating the brackets permanently. This

view also shows how the bracket can be adjusted to throw

the light directly in a hole being bored, or at any other

point. Fig. 2 shows a bench bracket arranged to direct the

light on the face of the work to enable the lines on that

side to be seen. If, in this case, it should be preferable to

have the light come through the opening from the rear, this

adjustment could, of course, easily be made.

The electric lamp is held in the bracket by a screw clamp or

with a spring clip. The bench bracket is 23 inches high, and

when the first adjustable joint is in a right-angle position,

the distance from the center of the stand to the light is 16

inches. The machine bracket has a radius of 21 inches from

the center of the base to the light, and it will, therefore,

cover a circle of 42 inches in diameter.

From the cone-gear shaft, the feed motion is transmitted

to the carriage of the lathe by means of a pair of bevel gears,

universal-joint shafts and a worm and worm-wheel, as indi-

cated. The universal joints between the bevel gear shaft and

the worms, permit swinging the table for turning the crowned

faces of pulleys. This feature of the design constitutes a con-

siderable improvement over previous methods used for trans-

mitting the teed, and provides for a positive feed motion at

all times.

The power cross-feed is obtained directly from the feed

gearing. The shaft of the worm for the longitudinal feed mo-

CINCINNATI 20-INCH HEAVY-DUTY
PULLEY LATHE

The Cincinnati Pulley Jlachinery Co., Cincinnati, 0., has

recently placed on the market a 20-inch heavy-duty pulley

lathe, embodying features net found in previous designs. A
general view of the machine is shown in Fig. 1. The par-

ticular feature in which this design differs from the com-

pany's previous machines is the feed arrangement which is

entirely new; in addition, a power cross feed has been pro-

vided.

In Fig. 2 is shown a view of the feed gearing and trans-

mitting mechanism, the headstock of the machine having been

removed to show these features clearly. The feed mechanism

is driven from a gear on an intermediate shaft, located just

above the pulley shaft, as shown in Fig. 1. This intermediate

shaft has its bearing in the headstock and is, therefore, re-

moved in Fig. 2. The gear on the intermediate shaft meshes

with the intermediate gear A, which, in turn, meshes with

gear B, and the latter is fastened onto the projecting hub of

the clutch gear in the feed box at the end of the machine.
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Fig. 1. Pulley Lathe, built toy the Ciucinnati Pulley Machinery

One set of feeds is obtained by direct drive through this gear,

and one set of feeds through the feed box gearing by chang-

ing the position of a lever on the feed box at the end of the

machine. The change gearing underneath the headstock,

which is of the well-known tumbler gear design (as shown

in the dismantled view), provides for six changes, so that, in

all, twelve feed changes are available. The ratio of the small-

est to the greatest feed Is as 1 to 16, so that ordinarily a feed

range of from 1/64 to 1/4 inch is obtainable. The driving

feed gearing can, however, be so modified, if desired, that a

feed range of from 1/32 to 1/2 inch may be obtained.

Fler. 2. Vie\F of PuUey Lathe with Headstock removed to expose
Feed Mechaaistn

tion projects beyond the worm-gear, and on its end is placed

a bevel gear meshing with another gear on the feed rod. The
feed rod has a worm mounted on it inside of the apron, and

this worm meshes with a worm-wheel on the friction shaft,

on the end of which is the friction knob shown on the apron

in Fig. 1. The friction shaft also carries a cone friction, en-

gaging with the worm-wheel, the friction

having ke.ved to it a spur gear meshing with

the tumbler gears used for reversing the feed

motion and which, in turn, mesh with the

gear on the cross-feed screw.

As in previous designs, the spindle has six

speeds, obtained by means of a two-speed coun-

tershaft and the three-step cone pulley. The
range of spindle speeds is from 7 to 30 revo-

lutions per minute. The ratio of the gearin.s

from the cone pulley to the spindle is 18.1 to 1.

The table of the machine swivels about its

center, and a series of holes is drilled on one

side so that a different pre-determined taper

will be obtained from each hole. Thus, when
the table is adjusted, both rails are set simul-

taneously.

As will be noted, all gearing is provided

with suitable guards, and the worm and worm-

wheel operating the feeding mechanism, an'l

all other feed gears, are entirely enclosed.

The machine is especially intended for turning

and facing pulleys, gears, flywheels, couplings,

and work of similar character. This machine

is provided with an ordinary engine lathe tail-

stock, which was not regularly furnished with

° previous c'.c signs. The capacity of the machin"

adapts it to the turning of pulleys from 4 to 20 inches

diameter, and up to 18 inches face. The floor space occupied

is 8 by 5 feet, and the weight of the machine is 4500 pounds.

DRESES DRILLING, BORING, FACING AND
TAPPING MACHINE

The Dreses Machine Tool Co., Cincinnati, Ohio, is now

building the 60-inch drilling, boring, facing and tapping ma-

chine, illustrated herewith. This machine is intended for

heavy drilling or tapping operations, for machining holes in
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steel plates, bars, or connecting-rods, and tor boring and fac-

ing parts that cannot conveniently be machined in a lathe or

boring mill.

The driving mechanism of this machine is similar to that

of an upright drill, but it is provided with a frictional start-

ing, stopping and reversing device that is operated by the

handle located at the side of the head. This handle is ad-

justable so as to be always within easy reach of the oper-

ator. The horizontal bar to which the fork and friction

clutch arrangement is attached, is balanced with a weight

as shown, and there are also spring dowel pins so that the

clutch cannot engage itself. The, back-gears are operated by

steel clutches, and engagement or disengagement is effected

by the vertical lever seen to the left of the column.

As the illustration shows, the feeding mechanism of the

head is connected with the spindle by two vertical shafts.

arranged on each side, which connect through bevel gearing

with the worm-shaft for the feed. This arrangement gives

two different kinds of feeds. The rod to the left operates

four fine feeds that are used for ordinary drilling and boring,

whereas, the right-hand rod gives a feeding movement equiva-

lent to the leads of standard pipe threads.

A facing head that is used on this machine is shown at-

tached to the nose of the spindle in the illustration. This

Heavy Drilling. Tapping. Boring and Facing Machine, built by the
Dreses Machine Tool Co.

head is operated by a star feed and its construction is ob-

vious. Both the spindle and its head are balanced by a

weight located inside the column. The table is of the com-

pound type and has a longitudinal movement of 40 inches

and transverse movement of 8 inches. The machine illus-

trated is driven by a multi-phase, constant-speed, twelve-horse-

power motor, and the speed changes are obtained by a five-

step cone and the back-gears.

HENRY & WRIGHT HIGH-SPEED RADIAL
DRILLING MACHINE

The Henry & Wright Mfg. Co., Hartford, Conn., has de-

signed a highspeed radial drilling machine especially tor

driving small drills that depend more on speed than feed for

efiicient operation. E.\periments made by this company show
that when drilling holes % inch or less in diameter, power
can be more economically and efficiently used by dividing it

so that the greater part is expended in the form of speed, and

Henry & Wright Kadial Drilling Machine, designed especially
for Drilling Small Holes

the least in the form of feed. In other words, the power tor

speed should be greatest for driving small drills and grad-

ually decrease as % inch is approached; a point is then

reached where to obtain the highest efficiency, the power
should be divided equally in the form of speed and feed.

Prom this turning point, power should be used in an
increasingly greater proportion in the form of feed with

a corresponding decrease in the form of speed. These

results indicate that machines for driving drills larger

than % inch, should be built much stiffer and heavier

than for driving smaller drills, whereas a machine used for

holes averaging less than y^ inch, should be constructed for

fast operation and without those features which make the

heavier design cumbersome and inefficient for small work.

The light high-speed radial machine shown herewith is de-

signed especially for drilling small holes, and it is not in-

tended for the field covered by heavier machines. This ma-

chine can be driven much faster than the more powerful de-

signs, and it uses only a traction of the power which the

heavier types require. It is equipped with ball bearings

throughout, including the swinging column, thus reducing

friction and wear to a minimum. The column and table are

equipped with locking screw's so that they can be rigidly held

in the desired position. The overhang of the arm is 30 inches,

but as the table revolves on ball bearings, the operator can

frequently reach a point 60 inches away from the column by

simply revolving the table with the foot. The machine is

driven by a 2-inch belt which connects with the spindle, as

shown, and there are eight speed changes.

A new feature of the spindle drive is the method of

transmitting power to the spindle below instead of above the
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pulley, which allows the use of a shorter and stiffer spindle.

The spindle pulley is enclosed in a bracket so as to eliminate

as far as possible all belt strains. This machine has sufiScient

power to drive drills up to 1V4 inch in diameter, and it can

be used for tapping holes up to Vi inch in diameter.

The equipment includes a countershaft with a clutch, and

a sub-table for handling small parts. This machine is es-

pecially efhcient for drilling small holes in bulky parts, and

the swinging spindle in conjunction with the rotating worK
table, enables the drill to be quickly located.

REED HIGH-SPEED DRILLING MACHINE
A high-speed sensitive drilling machine of the straight-line

box type has been designed by Francis Reed Co., 43 Ham-
mond St., Worcester, Mass., to meet the demand for a machine
that is both sensitive and capable of driving comparatively

large drills. During the test to determine the machine's capac-

ity, a 1-inch hole, was drilled through an inch of cast iron in

eight seconds, and
a i/i-inch hole was
drilled through an

inch of cast-iron In

three seconds, high-

speed drills being

used in both cases.

This machine has

a cone belt shifter,

a belt tightener

and a line belt
shifter. The cone

belts are shifted

mechanically by a

lever located on

the right side of

the column. This

lever is moved ver-

tically to shift the

belt, which passes

through eyes in the

ends of the shift-

ing levers. These

eyes or guides are

located near the

cones and the belt

is easily changed

from one step to

another.

The belt tight-

ener swivels about

the vertical driv-

ing shaft in the

rear, and, in addi-

tion to increasing

the belt tension, it

also increases the

arc of contact, thus

giving greater pulling power. This tightener is operated

by a handwheel on the left side of the machine, through

a rack-and-pinion movement, and it is interlocked with

the belt shifting device so that the initial movement

of the shifter releases the belt tightener, thus making it

unnecessary to shift a tight belt. The belt itself is of

special heavy leather, and endless. The line belt is shifted

by two pedals located on each side of the base as shown;

a slight pressure on either one starts the machine, and

a repeated pressure on either stops it.

This machine has been designed with a view to accessibility

and convenience, and it is easily controlled by the operator

from the working position. The table tightening handles, the

elevating crank, the cone belt shifter, and the line belt shifters

are all operated from the front. The spindle is bored to re-

ceive a No. 3 Morse taper to accommodate all drills up to the

full capacity of the machine. The spindle cone has a heavy

top support to relieve the spindle of strain. All shafts are

ground, and fast-moving shafts run in bronze boxes of large

16-itich High-speed DriUing Machine, built by
Francia Reed Co.

area and are interchangeable. The bevel gear on the vertical

driving shaft at the rear is made of composition fiber to in-

sure a noiseless transmission. These machines will be built

with from one to four spindles. The weight of the single-

spindle type illustrated is 480 pounds.

Some of the principal dimensions are as follows: Vertical

feeding movement for the spindle, 6^4 inches; vertical adjust-

ment of the head, BVo inches; vertical adjustment of the table,

30 inches; size of table, 12 by 16 inches; maximum distance

from spindle to table, 36 inches; diameter of spindle in the

quill and cone, respectively, 1 inch and 15/16 inch. The ma-
chine will drill CO the center a 16-inch circle.

CENTERING TOOL FOR THE LATHE
The illustration Fig. 1 shows a tool for centering work in

the lathe known as the "Sure" center finder. The body of this

centering tool contains a combination drill and countersink

at one end and it

has an enlarged 60-

degree center at the

other which fits on
the regular tailstock

center of the lathe.

When it Is held

against the tailstock

center as illustrated ^«- ' ^"'"' ceutering tooi

in Fig. 2, it aligns itself, and the combination drill can be
used for centering by feeding it against the work with the tail-

stock in the usual manner. The friction between the body of

the tool and the lathe center is sufficient to hold It for drlUin.!;

and countersinking, so that it is simply necessary to steady

the tool with the hand. Each center finder is provided with

a combination drill and countersink which are stock sizes

with many manufacturers.

These tools are made in four sizes having drill diameters

ranging from 3/64 inch to 1/S inch. The first two sizes have
a single-end drill and countersink to make them more com-
pact, though the double-ended type may be used if desired.

Fig. 2. Method of using Centering Tool

The two larger sizes are regularly supplied with the double-

ended drill and countersink. This tool is manufactured by

W. A. Peck, 141 Brewery St., New Haven, Conn.

LE BLOND HEAVY-DUTY CRANKSHAFT
LATHE AND EQUIPMENT

An improved form of lathe with special equipment for rough

turning gas engine crankshaft pins, is shown in Fig. 1. This

lathe is a heavy-duty type built by the R. K. LeBlond Machine

Tool Co., Cincinnati, Ohio. It is equipped with special adjust-

able headstock and tailstock fixtures designed to take crank-

shafts having strokes up to about 6 inches. There is also a

heavy carriage carrying a three-tool turret toolpost with in-

dividual cross-stops for each tool; a roller steadyrest; auto-

matic stops for longitudinal feed; and a pan bed with pump

for supplying cutting lubricant.

The headstock fixture is carried on a faceplate mounted on

the spindle and so arranged as to be adjustable for different
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throws. When the proper adjustment for a given throw has

been made, the slide is secured by four T-bolts. A graduated

scale and adjusting screw permit of accurate adjustments.

The revolving fixture is accurately indexed by a hardened

steel plunger in the slide which has hardened bushings in the

fixture. The index is so divided that the fixture may be

rotated 120 or 180 degrees, making it adjustable for 2-, 4-, and

6-throw cranks. After indexing, the fixture is clamped by two

T-bolts which engage a circular T-slot. The revolving fixture

is equipped with removable split bushings which can be re-

placed to fit the line bearings of different sized crankshafts.

The work is driven by a V-shaped dovetail piece, having a

hand-nut adjustment, which also centers the pin by the cheek

or web. The crank is held in position by a hinged clamp on

the fixture.

The tailstock fixture is also adjustable and it is mounted

on a spindle which revolves in a bushing in the tailstock

barrel. The adjustment is obtained in the same manner as

on the headstock fixture, and removable split bushings as

w'ell as a hinged clamp are also employed.

The method of chucking a crank is as follows: The two fix-

tures are brought into alignment by two locking pins. One of

these is located in the head and enters a bushing in the

large faceplate, and the other is in the tailstock and engages

the tailstock fixture. The crankshaft is delivered to the ma-
chine with the line bearings rough turned, and it is clamped

and crank are turned 180 degrees or until the index plunger

drops into place. The crank is then clamped at the tailstock

end and the revolving fixture is secured by the two T-bolts

Fiff. 2. Tool Equipment for Crankshaft Turning

previously referred to. After the locking pins are withdrawn,
the lathe is ready to turn the two opposite pins.

The tool equipment on this machine, which is illustrated

in Fig. 2, is something new in

crankshaft lathe construction.

Instead of using front and rear

tool-blocks as with the old equip-

ment (illustrated in the depart-

ment of New Machinery and

Tools, October. 1909), all the

tools on this machine are car-

ried in a three-tool turret tool-

block. This gives a more sub-

stantial tool support, as all the

stress is downward on the

shears during the heavy filleting

operation, thus eliminating the

tendency to lift the carriage, as

was the case when the filleting

tools were mounted in the rear.

The method of turning a

crankshaft is as follows: A
Fig. 1. Le Blond Heavy-duty Crankshaft Lathe rOund-UOSed turning tOOl is first

by the hinged clamp previously referred to and centered by fed into a cross stop as illustrated in the plan view, Fig.

the V-shaped driver. The locking pins for both fixtures are 3, which gives the proper diameter. The feed is then en-

then withdrawn and the machine is ready to turn two of the gaged and the tool feeds across the pin until the auto-

I
Pig. 3 Fie. 4 FIB. 5

Jliichiiicry. y. Y.

Figs. 3, 4 and 5. Plan Vle-ws showing Arrangement of Tools In Turret Tool-block of Crankshaft Lathe, and Successive Steps in finishing Pin

pins. After these have been machined, the fixtures are again matic stop lever engages the first stop, wliich throws out

aligned by the locking pins, the two T-bolts of the headstock the feed automatically. The carriage is then moved against

fixture and the hinged clamp at the tailstock are released, a positive stop by means of the handwheel. The roller

the indexing plunger is withdrawn and the headstock fixture back-rest is next adjusted against the work by" the cross-
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feed handwheel operating through a telescopic screw,

and the filleting tools are brought into position as in Fig. 4.

These are run in against a stop, removing the part left by

tiie turning tool and giving the pin the proper width and

fillets of the correct radius. If the crankshaft has straight

webs which must be finished, two- tools are used as in Fig.

5, which face the webs to the correct width. During these

last two operations, the cranio is supported by the roller back-

rest, thus eliminating any tendency of the work to spring.

After one pin is finished in the manne'r described, the back-

rest Is moved out of the way, the automatic stop lever raised

and the carriage shifted to the next pin, and the operation

repeated.

The tools are held in position on the turret by studs, and

they can be moved and other tools quickly substituted, for

pins of different widths. In fact, the equipment is designed

so that the adjustment and changes for crankshafts of differ-

ent sizes and styles can be easily and quickly made. The

turret and principal parts of the fixtures are made of steel

castings, and the index plugs and bushings are hardened. Tlie

lathe itself has a new form of compensating V and a single

casting box-type of apron. The feed box has sliding gears

and gives eight feed variations. All the gears in the apron

Fig. 1. Rowbottom 26-liich Disk Grinder

and feed box are of steel. This machine is furnished either

with a three-step cone and double friction back-gears, or with

a single-pulley drive.

ROWBOTTOM 26-INCH BALL-BEARING
DISK GRINDER

The Rowbottom Machine Co., Waterville, Conn., is now manu-
facturing an interesting design of disk grinder which em-

bodies in its construction a self-contained dust exhauster,

counterbalanced work tables, and ball bearings for the spindle.

Fig. 1 of the accompanying engravings is a front view of this

grinder, and Fig. 2 is a view of the rear which shows the ex-

hauster.

Each table is counterbalanced, for convenience in making
vertical adjustments, by a weight suspended on two chains that

pass over sprocket wheels and connect with the table on each

side, as shown. These tables can be given a rocking motion

across the face of the disks or can be fastened in a stationary

position. They also have an angular adjustment with rela-

tion to the faces of the disks. The weights are kept in align-

ment with the tables by guides which prevent any swinging

movement. The right-hand table has a sliding motion to and
from the disk, operated by the hand-lever shown and controlled

by an adjustable stop-screw graduated in thousandths of an
inch. This table also has two T-slots for attaching angle-plates

or fixtures. The left-hand table is equipped with an adjust-

able gage for locating work in an angular position horizontally.

The dust exhauster, which is bolted to the pedestal, is driven
from the same countershaft as used for the grinder. All

sparks and dust are drawn by the exhauster fan down through

FigT- 2. Rear View of Dtslc Grinder, showing Self-contained
Dust Exhauster

the disk guards and the machine pedestal, into a removable

water box. This box is located just beneath the fan, as shown,

and it can easily be withdrawn for cleaning, when necessary

The exhauster enables the grinder to be placed adjacent to

other machinery without danger of injury to the bearings be-

cause of dust. As the exhauster is self-contained, piping to

independent exhaust systtms is unnecessary, and it also meets

the approval of the fire insurance inspectors.

The ball bearings for the spindle are of the Hess-Bright

Fig. 3. Sectional View of Spindle and Bearings

type and are shown in the sectional view. Fig. 3. This con-

struction gives durability and effects a considerable saving

in power. The bearings also require little attention, as they

are constantly supplied with lubricating grease from the cups

shown.

The disks of this grinder are 26 inches in diameter, and the

spindle pulley measures 8 by 5V^ inches. The speed of the

disks is 1200 revolutions per minute. The work tables have

a width of 13 inches and a length of 17% inches, and a vertical

adjustment of 7% inches. The equipment regularly furnished

with each grinder includes all necessary wrenches, four steel

disks, countershaft, cementing press, one dozen emery cloth

disks, and one gallon of cement.
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BAIRD SINGLE BALL-BURNISHING BARREL
The latest addition to the line of tuiubliug barrels manu-

factured by the Baird Machine Co., Oakville, Conn., is shown
In the accompanying halftone. This is a single-barrel ma-

chine designed particularly for small concerns, and also for

handling special or experimental work. It is equipped with

a friction clutch drive, "tiltable" barrel, a brass cover, a

wood-lined barrel, and other features common to the duplex

Baird BaU-buroishing Barrel

machine built by this company. The friction clutch pulley

allows the machine to be belted direct to the main shaft, and

either parallel or at right angles to it. Tliis single-barrel

type is built in two sizes, designated as Xos. 1 and 2. The

barrel of the No. 1 size is WK inches in diameter and 24

inches long on the inside, and the Xo. 2 size is 16 inches in

diameter and 30 inches long.

PEASE COI^ITINUOUS BLUEPRINT
MACHINE

As the tendency of manrfacturers is toward the use of

small blueprints for shop use, the C. F. Pease Co., 166 W.
Adams St., Chicago, 111., has brought out the improved design

of continuous blueprint machine illustrated herewith, which

is made in 24- and 30-inch sizes, to meet the demand for a

small machine. The illustration shows a .'lO-inch size or one

Blueprmc Machine built by C. F. Pease Co.

for tracings up to 30 inches in width. This machine has

three arc lamps of low amperage, and the 24-inch size, two

lamps. The smaller size has a capacity for printing from

fifty to seventy-flve 24- by 36-inch prints per hour, or double

that quantity of IS- by 24-inch prints. It occupies no more

space than an ordinary desk or small drafting table, and can

be placed in a corner of the drafting-room without annoyance,

as it is practically noiseless.

All tracings are fed over the feeding table on top of the

sensitized paper and right side up. There is no slipping of

the tracings, and a good contact is obtained. The paper and

tracings are carried down past the bent glass, by means of

an endless canvas belt, into a tray below, from which they

are removed by the operator at the front of the machine.

This form of printer can be used for printing either from

sheets or rolls, as desired. Any size sheet can be printed,

from the very smallest up to the maximum width of the

machine, with equal facility, and prints can be made to any

length in one piece. It is also possible to print any portion

of a tracing without running the entire tracing through.

The machine is rapid in its operation, and the light is such

that prints of any kind can be made. These printers are

also furnished in any width up to 54 inches, with lamps

corresponding in number to the size of the machine.

SIBLEY STATIONARY-HEAD DRILLING
MACHINE

The distinguishing features of the new stationary-head

drilling machines with geared feed (the first lot of which the

Sibley Machine Tool Co., South Bend, Ind., has just com-

pleted) are simplicity and rigidity. The design of the ma-

chine and the geared feed, adapt it to the heavy duty inci-

Sibley Stationary-head DriUiner Machine

dent to modern manufacturing methods. While having the

same range as similar models formerly made by this com-

pany, this machine, a view of which is shown herewith, is con-

siderably lower in height.

It will be noted that the feed mechanism derives its power

from the top driving shaft, and all the gearing is completely

enclosed and runs in an oil bath. Four changes of feed and

a neutral position are effected by moving the small knob seen

in the center of the handwheel; the convenience of this ar-

rangement is obvious. An automatic stop collar on the spin-

dle sleeve, trips a latch at the desired depth of hole and the

worm swings away from the worm-gear. This feed has been

given unusually severe tests, and the results were so success-

ful that it has been adopted for the entire line built by this

company, excepting the 20- and 221^-inch sizes.

This machine will drill to the center of a 2414-inch circle.

Xhe maximum distance from the spindle to the base is 42 Vb

inches, and to the table, 27 inches. The table has a traverse
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on the column of 16 inches, and its diameter is 21 Inches.

The spindle has a feed of 9 inches, and the four variations

range from 0.007 inch to 0.020 inch per revolution of the spin-

dle. The diameter of the column is 7 inches, and ol the spin-

dle IVo inch. The. height of the machine is 6 feet lOy™ inches

and the net weight. 1400 pounds.

ALINER-BOSWELL RADIUS PLANING
ATTACHMENT

Various attachments have been devised for machining the

links of valve operating mechanisms to the proper curvature

or radius, especially in locomotive shops where links fre-

quently have to he machined. After a careful study of prac-

tically all these devices, the radius planing attachment shown

in Fig: 1 applied to a planer was designed. It is built by

H. B. Underwood & Co., 1024 Hamilton St., Philadelphia, Pa.

In the construction of this attachment,

the aim was to build a tool capable of

rapid operation and one so arranged

that wear would not affect the accuracy

of the work.

This attachment, the construction of

which is more clearly illustrated in

Fig. 2, has a plate A which is fixed to

the planer table and has integral with

it a square projecting block B. This

block fits into a cross slot in the ring C,

which has an annular bearing in the

top plate Z). The latter forms the work
table, and it is attached to a radial bar

that passes through a double-trunnionerl

bearing mounted in an adjustable stand

E. The ring C is kept down by a

central plate, as shown, and the work
table is provided with a retaining ring

F. The movement of the planer table

is transmitted by square projection B
to ring C, which, in turn, imparts a

circular movement to the work table;

this is accompanied by a lateral move-

ment of ring C with relation to the

square driving block. With this arrangement the driving

power is transmitted to the work table in the direction of

the reciprocating movement of the planer, and the thrust of

planed, the edges milled, and the clearances for the planing

tools, drilled and slotted. The work is then placed in the

attachment and the slot is rough planed by using two parting

tools simultaneously. These tools cut narrow slots on each

side, and the central part of the slot is removed in the form
of a solid block. This parting operation, including setting

up the link and removing the block, has been done on a 15-

horsepower planer in thirty-five minutes, the link being of

hammered steel and Zy^ inches deep. After the link is

roughed out in this manner, the slot is finished by side tools.

This attachment can also be used for planing quadrants, dies,

curved stone, etc.

WATSON-STILLMAN HYDRAULIC PRESS
The small hydraulic press which we illustrate herewith

was designed by the Watson Stillman Co., 192 Fulton St., New

c
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Fig. 2. Elevation and Plan of the Radius Planing Attachment

York, for laboratory work and for crushing specimens of

building material. This press is also useful in machine shopa

where small parts are press fitted, or where a high pressure

must be brought to bear on any small article, whether for

bending, straightening or flattening. It can also be applied

to an endless number of odd jobs about any shop.

whrs-Qfy-i
STILLMAN

C O.

T:,/J
Fig. 1. Rati; Attachment for Machining Links, etc.

the tool's cut is also along parallel lines. Owing to the small

amount of stress imposed on the radial bar, the latter is made
comparatively light. This bar is of tubing and the attach-

ment is adjusted for planing different radii by shifting

stand E and its bearing along the bar at right-angles to the

planer table. This radius attachment allows heavy cuts to

be taken, and a link may be quickly located in the fixture

by a center line marked upon the chuck.

Prior to planing the curved slot, the sides of the link are

Small Hydraulic Pre33 foi Laboratory and General Stiop Use

The convenient size permits the press to be mounted on

a light truck and hauled from place to place. The ram is

quickly traversed by the lever and connecting links shown

at the left. The handle at the right on the extension lever
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socket will operate the pump easily where only light pressures

are required. By applying the extension lever, the press will

develop a pressure of 30 tons. The platen is 8 inches square,

the maximum opening is 8 inches, and the ram movement
is 4 inches. The base measures 12 inches by 16 inches, and

the height of the press over-all is 27 inches. The main
cylinder is a steel forging, machined to fit perfectly into the

reservoir, and the pump cylinder is of bronze. This press

Is designed to withstand severe service, and it is ideal for

small work requiring high pressures.

EVANS AUTOMATIC TAPPING MACHINE
The Beaman & Smith Co., Providence, R. I., is manufactur-

ing the automatic tapping machine, front and rear views of

which are shown in Figs. 1 and 2. This machine,

by making certain changes in the equipment, can

be employed as a four-way tapping machine, a bush-

ing machine, a union machine, or one for finishing

valve bodies. The machine is changed for these

various purposes by simply substituting a different

front and head, the main body remaining the same.

The four-way machine is usually' furnished with

three heads, as shown in Fig. 1, for tapping L's, T's

and Y's. For tapping crosses, one side is equipped

with four heads, the extra head being taken from

the opposite side. The work is held in a toggle-

joint chuck which grips the fitting tightly. This

chuck is of the floating type, to allow the taps to

center themselves with reference to the rough cast

holes. The chuck is mounted on a knee and it has

both vertical and horizontal adjustments similar to

a shaper table, which make it possible to tap return

bends.

The bushing machine is suitable for all bushings

except the face type, which can be handled to better

advantage in the four-way machine. The special

feature of this machine is an automatic chuck which

opens, closes, and drops down for clearance, auto-

matically. A plunger which operates the chuck

holds the hushing and centers it. The union ma-

chines are of the same type, but the head, tail and

nut are finished on separate machines differently

equipped. Each part is finished complete in one chucking,

and the work is accurate and uniform. There are no com-

plicated tools, a hollow mill doing the work of reaming and

with the four-way tapping machine, excepting the heads

which carry the tap, reamer and facer, these being provided

with compound spindles. The valve body is chucked in the

usual way, and the taps and facer work simultaneously, so

that the work of tapping, facing and recessing is finished in

the time required for tapping. As the tapping and facing is

done with one spindle, the faces are true with the tapped

hole. The valves are also made uniform, as the spindles

work to a positive stop. The tools required are one set of

jaws, three taps, and three hollow mills.

Fig. 2 shows the driving mechanism, which is the same

for the different machines. A horizontal shaft at the top

connects, through bevel gears, with a vertical shaft in the

rear which transmits the movement through a second set of

bevel gears to a central gear in the front of the machine

Fig. 1. Automatic Tapping Machine, built by the Beaman & Smith Co,

facing, and a single tool the forming for the tail. The threads

are all cut with leaders and Pratt & Whitney dies are used.

The valve machine finishes valve bodies in one operation,

except the seat, which is done in a second operation on

the same or another machine. This machine is identical

Bear Viei^ of Tapping Machine, sho^^ing the Driving and Automatic
Reverse Mechanism

which drives the various tapping heads. The small inner

bevel gear in the rear is for the reverse speed, which is three

times that used for tapping. The change from one speed to

the other is effected by a clutch interposed be-

tween the driving pinions, as shown. This

clutch is operated automatically for the fast

reverse, by the mechanism seen near the

base. Tliis consists of a slide that is moved
vertically by the spur gears and screw shown,

until a dog on it comes in contact with an

adjustable screw, which causes the clutch to

shift from the regular driving pinion and

engage the reversing pinicn.

By means of the adjustment connected with

this mechanism, the number of revolutions

for tapping a fitting can be varied to obtain

any desired length of thread. For example,

a 1,^-inch fitting is usually tapped with nine

turns of the tap, and three turns are added

to give clearance. In this case the increased

reversing speed would remove the tap in four

revolutions. A patent tap-holder is used for

these machines, which allows the cheapest

forms of taps to be used. The tap is held

by the thread, which insures accurate align-

ment. The jaws of the tap-holders are inter-

changeable, so that changes for different sizes

can be quickly made.

On these machines the heads can be ad-

justed to any angle, permitting L's or T's of any de-

gree to be tapped. Each spindle also has a separate

leader which allows any pitch to be cut. This leader

can be adjusted so that a fitting can be gaged within

a quarter of a turn. Special spindles with dies are used
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to cut nipple L's, nipple T's, or plugs. Pratt & Whitney
dies are used, and a special feature of the spindle allows the

die to be quickly replaced. A special head is made for cut-

ting right- and left-hand L's.

After one of these machines is set and started, the operator

can attend to others, as the machine stops automatically

when the work is completed. The entire time for chucking
the work and starting the machine varies from three to six

seconds, depending upon the size and character of the work.

The chucking is effected by a single motion of each hand,

and while this is being done, an automatic lock prevents the

foot lever by which the machine is started from working,

thus eliminating any danger of accident. The operator is

further protected by cast-iron guards that are provided for

gears, clutches and other dangerous parts.

The four-way tapping machines are built in 1-, 2- and 4-inch

sizes; the bushing and union machines in 1- and 2-inch sizes,

and the valve machines in 2-inch size.

GANG SENSITIVE RADIAL DRILL WITH
ALL-BELT DRIVE

The radial drilling machine illustrated in Fig. 1 has been

designed by William E. Gang Co., Cincinnati. O., for driving

high-speed twist drills ranging from % to 1 inch in diameter.

Fig. 1. Gang AU-belt-driven Radial Drilling Machine

at their maximum efficiency. As this machine has an all-belt

drive, with no gears whatever in the transmission, it is prac-

tically noiseless, even when operated at high speeds.

The power is transmitted from a cone-pulley at the rear,

by a belt which connects with a vertical shaft inside the

column. This vertical shaft, which extends the full length

of the column, is splined to a pulley carried by a bracket

extending in the column from the radial arm. From this

pulley the power is transmitted by a horizontal belt to the

spindle. This belt is so arranged that it encircles half the

circumference of the spindle pulley constantly, and it has

the same tension irrespective of the head's position. This

tension is maintained by the position of the idler pulleys

and without resorting to springs or counterweights. Tbese
idler pulleys are so located with reference to the spindle

pulley that the driving belt has an equal contact on both

sides of the spindle pulley, which exerts a balanced pull

without lateral strains on the spindle annular ball bearing.

Provision is made for taking up the slack of both belts due
to stretching.

All running parts are in accurate running balance, and
are carried on imported annular ball bearings. The mounting
of these bearings was given much thought and attention, the

arrangement being such that no running part rides upon a

stationary part, the ball bearings taking all radial and thrust

loads, thus reducing friction to a minimum. The ball bearings

are encased to protect them from dust or injury, and they

require lubricant only at long intervals. This machine has
driven a %-inch high-speed drill, running 900 revolutions

per minute, through a 2-inch cast-iron plate, at the rate of

25 inches per minute, with a feed of 0.028 inch per revolution

of the spindle, and drills of other sizes in proportion.

A two speed friction countershaft, in conjunction with the

fourstep cone, gives eight spindle speeds, which vary In

geometrical progression from 300 to 1170 revolutions per

minute, giving an average velocity of 80 feet per minute

for drills ranging by sixteenths from H inch to % inch

inclusive, and by eighths from li inch to 1 inch inclusive.

This speed has been found to give good re-

sults under average shop conditions, but, if

desired, the countershaft can be speeded up

to give the highest speeds that modern twist

drills will stand.

The spindle of this machine can be rapidly

traversed by a handwheel at the left of the

head, and it is fed by the lever shown to the

right. This lever has a ratchet so that it

can be placed in the most convenient position

for drilling. When the lever is turned to a

vertical position, the latch automatically

locks it and prevents it from falling, but this

does not release the spindle from the control

of the lever. In other words, the same rela-

tive position of the lever to the drill point

is maintained, thereby avoiding the neces-

sity of resetting it for each hole, when a

number of holes are being drilled in the

same plane. By pushing the lever slightly

beyond this first position of the locking latch,

into another notch, the spindle is released

from the control of the lever so that it can

be moved up or down by the handwheel. The
counterweight directly connected to the top

of the spindle makes the lever feed extremely

sensitive.

The weight of the column is taken by a

conical roller bearing, and the column is

clamped by a quick-acting cam-lever, which,

by the aid of a hexagon nut and draw-bolt,

can be made to clamp in any position found

convenient by the operator. The arm is very

rigid, being made in D-section and strongly

webbed. It is raised and lowered by a crank

at the side of the column which connects,

through bevel gears, with an elevating screw

that engages a stationary nut bolted to the

arm. The thrust of this screw is taken by a

ball-thrust bearing. The arm is clamped by the ball-lever

shown. The head or saddle is moved on the arm by a hand-

wheel operating through a rack and pinion, and it can be

securely clamped in any position.

This machine is also furnished with a tapping attachment

shown in detail in Fig. 2. Like the drive of the machine

proper, no gears are used in connection with this attachment,

the spindle being reversed by a narrow belt located above

the spindle pulley. This belt is driven from the idler pulleys

on the head (which revolve in an opposite direction to the

main driving pulley), and it drives a pulley supported on a

plate directly above the main pulley. Between these upper

and lower spindle pulleys there is a cone-clutch operated by



May, 1911 MACHINERY 755

the bent lever seen to the right of the spindle. This clutch

is normally held in engagement with the forward or lower

pulley, by a powerful self-contained spring, thus causing the

spindle to run forward. When a reverse movement is desired,

the clutch is disengaged from the lower pulley and engaged
with the upper or reversing pulley, by the lever referred to.

As soon as this lever is released, the spring automatically

withdraws the chuck from the reversing pulley, and engages

it with the forward pulley. An adjustable idler is provided

for taking up any slack in the belt due to stretching.

The salient features claimed for this tapping attachment

are as follows: It operates without shock or jar at speeds

as high as 1170 revolutions per minute; it reverses instantly;

is absolutely noiseless in operation; and the spindle alone

reverses so that the machine is equally sensitive for both

drilling and tapping operations. The tension of the belt can

also be readily adjusted so that it will just pull any size

tap, thus permitting the tap to be driven into a "blind"

hole and to strike the bottom, without danger of breaking it

Fig. 2, Tapping Attachment for Gang Radial Drill

or injuring the machine. This machine will pull U. S. stand-

ard taps up to and including % inch. The arms are made in

2%-, 3- and S^.^-foot sizes. The standard equipment includes

belts and a plain round table, as illustrated. Other styles of

tables can also be furnished.

ELECTRICALLY-DRIVEN RADIAL
DRILLING MACHINE

The large radial drilling machine shown in the accom-

panying view is a recent design built by the James Clark,

Jr., Electric Co., 520 West Main St., Louisville, Ky. This

machine has a maximum distance of 72 inches between the

spindle and base of the column, and it weighs, complete,

19,000 pounds. It is electrically driven, and the driving

motors are incorporated in the design, making the machine

compact and substantial.

The motor for driving the spindle is a variable-speed type,

having a 4 to 1 speed variation, and it will develop a maxi-

mum of fifteen horsepower. Twenty spindle speeds are ob-

tained through one back-gear and the motor changes. The
friction back-gears can be changed without stopping the

machine, and all operating handles are conveniently located.

The driving and feed gears are all of steel. The spindle has

a vertical traverse of 19 inches, and its smallest diameter

is 3 inches.

The hoist motor for the arm is mounted on top of the

column, and either upward or downward movements are

obtained by throwing the controller handle shown on the side

of the column, to the right or left. The column turns on
ball and roller bearings, and when the clamping lever is

tightened, the large flange at the base of the column is drawn
down into contact with the bed, thus binding it rigidly. The
arm has long gibbcd bearing surfaces on the column, as the

illustration shows. When adjusting the arm vertically, the

Radial Drilling Machine, built by the James Clark, Jr., Electric Co.

hoisting motor shows no difference in the power consumed
with the head close to the column or at the extreme end of

its traverse.

While this machine was being tested, thirty-five holes were

drilled with a 1%-inch high-speed drill in twenty-five minutes

through two steel condenser heads clamped together and

having a total thickness of 2 inches. TTie actual drilling time

for each hole was thirty-five seconds. This machine has a

total height of 114 inches, and the bed measures 117 by

54 inches.

NEW MACHINERY AND TOOLS NOTES
Forging Machine: Ajax Mfg. Co., Cleveland, Ohio. Up-

setting and forging machine which is said to be the largest

ever constructed. The construction of this machine, which
is a 7-inch size, is similar to the standard line of forging ma-
chines built by this company.

Drill: A. C. Vauclain, 401 North 33rd St., Philadelphia, Pa.

New type of twisted drill with cutting edges which meet in

the center thus eliminating the scraping action common to

the web point of a regular twist drill. Tests are said to show
a very low power consumption.

Pipe Cutting and Threading Machine: Curtis & Curtis

Co., 8 Garden St., Bridgeport, Conn. Electrically-driven pipe

cutting and threading machine. The die cutting head is of

the Forbes pattern and has a range of from 1 to 8 inches.

The machine has a cabinet base which contains the driving

motor.

Duplex Milling Machine: Becker Milling Machine Co.. Hyde
Park, Mass. This machine is of the Lincoln type, the table

of which has a working surface of 11 by 40 inches. The
spindle heads are independent and have micrometer adjust-

ment. The spindle speeds range from 15 to 38 revolutions

per minute.

Combination Drill: Standard Tool Works, Standish, Maine.
Combination drill having a small pilot drill to relieve a cen-

ter of larger size, the same as when a small hole is first

drilled for this purpose. The pilot drill has a taper shank
which is inserted in the end of the large drill, the latter act-

ing as a socket.
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Combination Screw Driver: J. C. Barrett Co., Hartford,
Conn. Combination screw driver set with blades that fold
within the handle similar to a jack-knife and are retained by
a knurled sleeve at one end. These blades are of different
sizes and a quarter turn of the retaining sleeve enables any
one to be quickly brought into the working position.

Quick Return for Horizontal Boring Mill: Cleveland Ma-
chine Tool Works, Cleveland, Ohio. Quick return for hori-
zontal boring mill cutter bars which is effected by operating
a pilot wheel on the head after pulling out a knob conven-
iently located in its center. This arrangement facilitates the
operation of the machine and will be applied to the line built
by this company.

Castellating Fixture: Hendey Machine Co., Torrington,
Conn. Nut castellating fixture consisting of a circular plate
having projections that prevent the nuts from turning while
slots are being milled. Three passes of the gang cutters are
necessary to castellate a plateful of hexagonal nuts. The
work-holding plate is attached to a base by swinging bolts
and it can be quickly indexed.

Steel Clamp: Adell Bros. Mfg. Co., Orange, Mass. Pressed
steel clamp made from sheet steel and designed for the use
of machinists, toolmakers. etc. The screws are long and
have special U. S. standard threads that are fine enough to
insure a powerful clamping action. The standard sizes have
6-inch jaws with a 4%-inch opening; T%-inch jaws with a
5iA-inch opening; and 8%-inch jaws with eVo-inch opening.

Milling Machine: Becker Milling Machine Co., Hyde Park.
Mass. Vertical belt-driven milling machine designed for do-
ing an average line of work without the use of spindle gears.
The machine is driven by a 5-inch double belt and has suf-
ficient power with the open belt drive to take cuts ranging
from 1/16 to 3/32 inch deep in cast iron, with a table teed of
S inches per minute, using surface mills 10 to 12 inches in
diameter.

Cold Saw: Newton Machine Tool Works, Inc., 24th and
Vine Sts., Philadelphia, Pa. Cold sawing machine having an
annular disk blade with internal teeth. The saw has a posi-
tive direct-geared drive, and the power is furnished by a 20-
horsepower motor. Nine changes of feed are obtained
through a gear box, and there is a reversing rapid power tra-
verse. This saw is rated as a 5-inch machine, but it will
clear diameters up to 7 inches.

Cutting-Off Machine: Hurlbut-Rogers Machine Co., South
Sudbury, Mass. Five-inch self-contained motor-driven cut-
ting-off and centering machine of the accelerated-speed type.
The centering attachment is driven from a short shaft under
the main spindle, having a sliding gear at one end which
meshes with one of the driving gears of the machine. This
attachment is mounted on a sliding base and can be moved
out of the way when not in use.

Circular Milling Attachment: Hendey Machine Co., Tor-
rington, Conn. Circular attachment applicable to the No. 3
and 4 milling machines built by this company. The table has
a power feed in either direction controlled by a lever which
luay be placed in a neutral position when it is desired to t\irn
the table by the handwheel provided. The diameter of the
table is 20 inches and it is graduated in degrees. The attach-
ment can be quickly removed, when not in use.

Test Indicator: E. M. Erb Mfg. Co., Jersey City, N. J.
Dial test indicator adapted to general shop and tool-room
work. The dial face is covered with celluloid, and the indi-
cator spindle has a shoulder which prevents accidentally
forcing it in too far and injuring the mechanism. These indi-
cators are subjected to rigorous tests for accuracy, and the
mechanism is compact and simple. A means of adjustment
is provided, if for any cause this should be necessary.

Chuck Mechanism: Adolph Muehlmatt, Cincinnati, Ohio.
Chucking mechanism for engine and turret lathes, bench
lathes, etc. The arrangement is such that the work can be
gripped by the chuck, machined and removed without stop-
ping the spindle. The chuck is actuated by a closing tube
inside the spindle which derives its movement from a lever
located at the front or rear of the head, the position depend-
ing on the type of machine. These chucks are made for
gripping work either internally or externally.

Planimeter: W. L. Durand, 929 K St., N. W., Washington,
D. C. Radial planimeter designed to give the mean value of
the ordinates of circular charts, such as are used for record-
ing! pressure, temperature, etc. The instrument is graduated
to give the mean ordinate in linear inches, so that by applv-
ing the appropriate scale factor, it may be used for all
diagrams, regardless of the character of the quantity re-
corded. The tracing point of the instrument will cover cir-
cles ranging in diameter from 1% inch to 10% inches.

Gasoline Engines: Trump Bros. Machine Co., Wilmington,
Del. This company has placed on the market a line of two-
cycle marine gasoline engines. In designing these engines it

was the aim of the builders to make a simple, reliable and

efficient motor. All parts are easy of access and special at-

tention has been given to the matter of lubrication. The
cylinders, crankshaft, and all inside moving parts are posi-
tively oiled from one source. These engines are made with
single or double cylinders and in sizes ranging from 3 to 12
horsepower.

Special Turret Machine: Pottstown Machine Co., Potts-
town, Pa. Multiple-operation turret machine built specially
for the production of globe valves. This machine can, how-
ever, be used for a variety of work by changing some of the
equipment. It will handle globe valves varying from % inch
to 2 inches inclusive, and will finish '-i-inch brass valve bodies
at the rate of six per minute and 2-inch bodies at the rate
of four per minute. The machine is so arranged that it is

impossible for the operator to move the turret until the au-
tomatic gripping device is released.

Precision Lathe: Rivett Lathe Mfg. Co., Brighton, Mass.
Precision bench lathe equipped with a device for correcting
any errors in the lead-screw when it is desired to cut very
accurate threads. This device consists of a bar that is

mounted in bearings at the back of the lathe bed and con-
nected with the lead-screw at the front. This bar has an arm
attached to it engaging an adjustable slide, which, by its

angular position, governs the compensating movement of
the lead-screw. This attachment is also useful for giving
slight variations in the pitch of threads when necessary.

Automatic Metal Saw: Covel Jffg. Co., Benton Harbor,
Mich. Automatic circular, metal saw sharpener that can be
used to retooth or punch heavy circular saws without retem-
pering. This machine is provided with a patented crosshead
which enables the center of a saw to be adjusted to coincide
with the grinding wheel center at all times. The machine
can be used for grinding new teeth in saws where the old
ones have been broken, and the work can be fed to the
emery wheel by an index plate. All adjustments of rods or
connections are controlled by handwheels and screws, and
adjustments can be made with the machine running.

Bending Machine: Wallace Supply Co., 108 North Jeffer-

son St., Chicago, 111. Hand-operated bar bender, especially
designed for bending the reinforcing bars used in concrete
work. Stock 1% inch in diameter can be bent cold without
difficulty. Either round or flat material can be handled, -and
by substituting higher dies, flat stock 4 inches or more in

width can be formed. The power is obtained by a 36-inch
ratchet lever which operates a small pinion meshing with
a stationary segment gear. By turning the pinion along this

gear, a radial member carrying the bending jaws is given the
required movement. This machine is furnished with or with-
out a stand.

Boring and Turning Mill: Betts Machine Co., Wilmington,
Del. Boring and turning mill designed for heavy duty. The
faceplate is driven by two pinions located on opposite sides
which tends to give- smooth operation. The machine swings
20 feet 3 inches and will take work 12 feet in height under
the tools. A fine tool adjustment on the saddles enables the
operator to adjust the tools either vertically or horizontally
to the exact position required after they have first been lo-

cated apjiroximately by the rapid traverse. The tool spin-

dles are balanced directly on the swivels by means of cast-

iron rings which slide on tubes attached to the swivels. The
total weight of the machine is 373,000 pounds and it is driven
by a 50-horsepower variable-speed motor.

Multiple Injector Sand Blast: J. M. Betton, 178 Washing-
ton St., New York. Multiple injector sand blast designed par-

ticularly for foundries having a large output. The sand is

contained in a vertical tank capable of withstanding a pres-

sure of 80 pounds per square inch. The outlets are attached
to the bottom of the tank and the flow of sand is regulated
by a valve so designed that it w-ill not jam under the sand
pressure. The sand is thoroughly mixed with the air in the
sand blast apparatus and it is discharged through a rubber
hose and nozzle. The flow of sand through each outlet can be
regulated or stopped independently of the others. These
sand blasts are made in capacities varying from 2000 to 16,000

pounds of sand, and with from one to four outlets.

Multiple DVilling Machine: Moline Tool Co., Moline, 111.

This machine is of the independent spindle feed type and can
be equipped with any number of heads desired. It has six

changes of speed by 3-step cone and back-gears. The drive

is the company's standard double spiral type, the main spirals

in the rail being of steel and the spindle spirals of phosphor-
bronze. The spirals and the spindles are all equipped with
ball thrust bearings. The spindle feed is by Sellers' motion,

a bronze spiral working in rack teeth cut in the steel quills,

which are bronze bushed. The bronze spiral mounted on the

inclined shaft which also carries the quick-traverse hand-

wheel, is driven by bronze and hardened steel worm-gearing.
This shaft is pivoted so that the worm-wheels may be dropped
out of mesh with the worms either by the hand latch or by
the automatic stop. The spindles do not run directly in the

heads, but in revolving sleeves on which the spindle spirals
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are mounted. The lower bearings of these sleeves are ad-
justable for wear. The spindles are counterbalanced. The
closest adjustment of the spindles is 6 inches, and the travel
10 inches. They have a No. 5 Morse taper and the capacity
is up to 2 inches.

THE OXY-ACETYLENE PROCESS AND THE
STEEL CAR

It is not so many years since the first steel freight car was
built; to-day, it is the highest type of construction and is in

general use on the best railroads. The steel passenger coach
is still a novelty, although it is evident that it has come to

stay. Three principal problems have arisen in connection
with these developments: (1) the making of a strong joint;

Pig. 1. Welding the Lower Deck Roof by the Oxy-acetylene Process

(2) making this joint invisible; and (3) the performance of

the work by a method which would Involve only the parts in

the immediate neighborhood of the joint. The great strength

of the riveted joint has made it a favorite in many locations

on the steel car; but the riveted joint is not invisible. Braz-

ing is sometimes used with success, but it has two great

objections: (1) weakness of the metal united; and (2) a

different coefficient of expansion.

The new process of "welding" by the oxy-acetylene process

seems to afford a very practical and economical solution, for

the joint has from 80 to 85 per cent of the strength of the

steel, can be made invisible, and the eft"ects of its application

are local. On coaches for one railroad, the joints of the root

plates. Fig. 1, usually made of from 1/16- to 3/32-inch metal,

Ptgr. 2. Lamp Supports located between Head Lining and Roof. Formerly
made in Six Operations on the Powder Press

are being closed by the oxy-acetylene torch. On a standard
car, the roof joints ha;ve a tendency to bend downward and
form a groove with the joint at the bottom. This tendency
is successfully dealt with by using a little T-bar, to the web
of which the plates are riveted, the oxy-acetvlene process ef-

fecting a waterproof closure. The T-bar so Increases the ca-

pacity for heat absorption that a heavy i^-inch wire is used,
but it is not necessary in butt welding such thin sheets to

chamfer the edges. Conditions vary on different parts of the
roof, but a flat labor rate of 4 cents per lineal foot is paid,

while the gas expense is about 1% cent, making a total for the
entire roof of about $12.75.

Another example of welding on steel coaches is found in

the joints of the flat longitudinal panel frieze along the side

of the car molding above and below, made in three sections

of 1/16-inch metal. The separate pieces are straight, but the
joints are so arranged as to give the center an arch of % inch
in the 60-foot length, to provide for spring when under load.

This severely tests the joints. Formerly the joint was made
by brazing, which is not only quite expensive but also gives
a weak joint. By the oxy-acetylene process, a much better

job is produced at about half the cost. In making the weld,
work is begun at a point one-third its width from the side

which is to be uppermost when located, welding this upper
third which forms the camber in the wrong direction. How-
ever, by beginning at the same point and welding the remain-
ing two-thirds, this negative camber is eliminated and the

correct one introduced. The plates are held together by the

weld alone and the joint on the completed car is practically

invisible.

Diamond-shaped window frames used on some coaches,
which are made of 3/32-inch plate and have four mortised
joints each, are jointed by oxy-acetylene welding. Similar
joints in the rectangular deck frames of other cars are also

welded by the same process; in a single car, there are up-

ward of 176 such joints, or about 30 lineal feet of welding.
In a certain construction, the ventilator frames have a cast-

iron fitting which is attached interiorly to each uprigjt. A
bolt and nut do not insure a solid attachment, but with the

^g- 3. Piece of Head Lining made of Patent Level St. .k. .:.._• 1 ..

Oxy-acetylene Welding

oxy-acetylene welding process, the gray cast iron and the hot
rolled plate are readily and firmly bound together.

Another example of welding as a finishing procedure is in

connection with the grab handles, which consist of a steel

tube and two fittings. The fitting when in position has a
vertical projection which is enveloped by the tube end, a
countersunk pin holding the two firmly together. The weld-
ing process is used to efface the joint where the end of the
tube comes in contact with the shoulder on the fitting, the
labor cost of setting and welding these fittings being lii

cent each, or 3 cents per handle.

An interesting application is the making of a kind of sup-

port. Fig. 2, used on certain coaches. In these cars, the roof
sheets and the steel head lining are about 1% inch distant,

and are strengthened at the chandeliers by inserting the box-
like support shown, two for each lamp. Each piece is of a
rather complicated sheet-metal form, and was formerly made
by pressing, in six operations, but as there was a large

percentage of failures through radial cracking at the bends,
they are now formed from three pieces of 3/32-inch sheeting
through the oxy-acetylene process. The estimate4 saving is

50 per cent, with practically no failures.

It is practically impossible to form the complicated depres-

sion at the bottom of the recess for the water cooler used for

drinking purposes, in conjunction with the bottom of one
piece by the use of the press, although the depressed piece

apart from the bottom of the alcove can be so formed. The
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welding process Is used to unite the pressed piece and the

bottom, also uniting the bottom to the vertical part of the

alcove.

Perhaps the most interesting piece of work is the welding

together of sheets to form the seven-foot square units of

head lining, shown in Fig. 3. This patent level stock is not

obtainable in sufBcient width, so, by the use of the oxy-acety-

lene welding process, two strips are so united as to produce

the desired piece without destroying the required flatness.

The stock used is about 1/16 Inch thick and no reinforcing

strip is employed. In carrying out this operation, the two

half-sheets are secured edge to edge on a suitable table by

heavy bars properly clamped. The edges of the sheets are

not prepared, but they are placed in contact on one side and

perhaps % inch apart on the other. The operator begins on

the side where there is contact, using a No. 4 tip and 1/16-

inch wire. At first, the separation of the opposite edges

tends to increase, but as the work advances, they press toward

eacn other. Two or three times during the operation the

clamps on the open side are loosened and the edges per-

mitted to approach a little. As the operator works across the

82-inch seam, a buckle follows, but this disappears as the

weld is finished. Straight ends may readily be obtained by

trimming, and the rough surface of the weld is remedied by

filing. The expense for the labor. Including the filing, is 4

cents per lineal foot, and the gas expense may be taken at

1% cent, so that the weld costs, altogether, about 38.5 cents.

The Davis-Bournonville Co., 97 West St., New York, manu-

factures the apparatus usexi in the operation referred to; this

includes torches and the generators of oxygen and acetylene.

« « •

DISK GRINDING ALUMINUM CHAIN-CASE
CASTINGS

During a recent test in the experimental department of the

Gardner Kachine Co., Beloit, Wis., on the grinding of alumi-

num, the four castings which form the aluminum chain-case

Fig. 1. Aluminutn Case, the Joints of wMch are fiiiisbed on a Dl^
Grinder in about T\penty Minutes

illustrated in Fig. 1, were finished complete in a little less

than twenty minutes. The assembled case measures approxi-

mately 24 inches long; the maximum width is 11 inches, and

the depth about 6 inches. Each of the four castings has two

faces which must be ground flat, to size, and at 90 degrees to

each other. The two adjoining faces of the bottom half of

the case were first ground; tfiey were then clamped together

with patternmaker's clamps, and the top surface of this bot-

tom half was finished. _The two adjoining faces of the top

half were next ground, and, after being clamped together, the

bottom surface of the top half was ground.

In finishing these three joints in the time specified, it will,

of course, be understood that the grinding was done from the

rough casting. The time required for grinding the round
cover shown in Fig. 1, was less than one minute. The re-

Ftg 2, Grinding the Sections of ih- Aluuliiuin Caae

suits of this test are particularly interesting, as these castings

were formerly finished on milling machines and about '^ inch

stock was left for machining. When the disk grinder is em-

ployed, from 1/64 to 1/32 inch has been found sufficient for

finishing. It has been estimated that this difference in

weight would pay for the grinding, making the finished case,

when disk ground, cost less than the rough casting when the

required stock is left for any other method of finishing.

It is the practice of this company when disk grinding alumi-

num, to use soft metal wax in connection with the abrasive

disk. When this is not done, the chips have a tendency to

clog the disk which, of course, would in a short time lose its

cutting efficiency.
* • «

COMMERCIAL SECRBTIVBNESS
At the recent "Congress of Technology," held in Boston

to celebrate the fiftieth anniversary of the Massachusetts

Institute of Technology, Prof. William H. Walker made a

strong appeal to manufacturers for a more generous publica-

tion of the results obtained in modern industrial research

laboratories, the reasons for his contention as to its desira-

bility being given in the following:

"There is a heavy moral obligation on the part of large

industrial organizations having fully equipped research lab-

oratories to contribute their share to the advance of the
world's knowledge. There is in every laboratory much work
which could be published and yet conserve the interests of

the corporation. First—there are the results which may
not have proved valuable to the laboratory in which they
were obtained, but which would be of immense value to

some one else working in an entirely different field. Second

—

there are those results of value to the laboratory possessing

them, but which could be published in an unapplied or 'pure'

form, and which would be an important contribution to

science, without causing the least injury to the company or

corporation most interested. And finally there are those

results of operations and processes, machines and apparatus,

which, if the truth were known, are possessed by a number
of concerns, but are held as valuable secrets by each. Every
one would profit and no one be the loser by so far-sighted and
generous a policy. It requires no extensive mathematical
calculation to prove that the manufacturers themselves would
be the ones to profit by such a liberal treatment of the

results of scientific work. Of one hundred manufacturing
concerns, each one would give but 1 per cent to the whole
fund of information, while it would receive the remaining
99 per cent. It could not in the long run be the loser."

• • •

According to the Scientific American there is a movement

on foot in France to have poles carrying high-tension current

electric cables painted with some distinctive color, so as to act

as a warning.
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AN UNUSUAL GEAR-HOBBING SITUATION
By A WESTERN FOREMAN

One of those out-of-the-ordinary problems that are the spice

of life in the humdrum of ordinary machine shop operations

recently presented itself in an unusual gear-cutting proposi-

tion. The work in question was a 16-tooth pinion, 6 feet

long and IV^-inch outside diameter, as shown in the halftone.

Just how this pinion was to be cut seemed to be a problem

impossible of solution, and about the only suggestions that

were made were along the line of how the draftsman should

have made his design so as to avoid this seemingly imprac-

tical pinion. However, work had progressed too far on the

other parts of the machine of which it was a member, to

allow of any change in the design, even if desirable.

The milling machine was first considered, but the largest

machine at hand would not take work longer than 3 feet

between centers, so that it could not be cut on the centers of

the index head. The only feasible suggestion gleaned from

a canvass of the practical heads of the plant was to rig up

a planer with index centers and plane the teeth with a form

tool. It was decided that this was the only way out of the

difficulty, but it so happened that the planers were, at that

time, very busy, so the job was laid aside until an opening

Cutting a Long Ptnlon on a Barber-Colman Gear-bobbing Machine,
using: a Special Cbuck and Bushing

would occur. The job became the pet problem among the

boys, all trying to think up a good scheme.

A Barber-Colman bobbing machine had recently been in-

stalled, and the new operator became so enthusiastic over

the bobbing process, and was so much "taken up" with the

possibilities of the machine that he naturally could see no

other way of cutting gears. He also was interested in this

job, and after careful consideration, offered to cut the pinion

on his machine. The offer was finally accepted, and the

manner in which he succeeded is the object of this article.

The machine is of the horizontal spindle type, with a IVs-

inch hole through the work spindle, making it possible to

run the pinion blank through the spindle, which was obviously

necessary on account of the great length. The possible length

of cut was about 12 inches, so that the work required shifting

at least six times. To maintain the relation with the hob

when shifting, the pinion blank was splined the whole length,

with a 16-pitch gear-cutter on a milling machine, in the

usual manner, shifting once or twice as necessary. In this

way a straight guide was obtained by which the blank could

be shifted and still maintain an accurate relation with the

index wheel of the bobbing machine. To facilitate this, and
also to act as a driver, a block about 3 by 1% by 10 inches

was made, with a reamed hole through the center of the

flat side to fit the pinion blank, fitted with a key, the latter

being made to fit the spline in the blank so as to allow of

no play. A set-screw was provided to securely hold the blank
after setting. The illustration shows the whole clamped to

the faceplate as when used. The outer support was provided

with a bushing in which the blank fitted snugly. To com-

plete the work Including the fixtures necessary, les8 than
one day's time was required.

The horizontal arrangement of the machine was what made
It possible to do this job, as in this way a pinion of any
length could be cut if sufTieiently small to pass through the
spindle, the outer bearing providing a good support. The
success with which this pinion was cut brought out a number
of schemes for attachments that would automatically shift

the blank or provide a continuous feed to the blank so that

shifting would be unnecessary.

• * •

STANDARDIZATION OF AUTOMOBILE
PARTS

The Society of Automobile Engineers, with a membership
of about SOO engineers and experts connected with the auto-
mobile industries, has within a year accomplished results that
will be found to have made engineering history, for it has
made a very extensive forward movement in the standardiza-
tion of automobile parts. That standardization is a good
thing is realized by many, but the necessity of it would
strike many more if the situation were thoroughly understood.

Few realize the multiplicity of designs that there are for

some of the simplest details around automobiles; for example,
there are from three to four hundred more dimensions and
designs than there ought to be for lock washers between the
sizes of 3/16 and % inch. The explanation of this unnecessary
situation is very simple: it is due to the draftsman exercising
his own judgment with regard to the various details, not
having any standards from which to design the new part. He
may choose a tubing for the steering cross-rod, for example,
that does not exist in stock, or if there is not a table of

tubing sizes before him, it is made to suit his own fancy
so long as it will satisfactorily perform its functions. The
same condition exists for the shapes of the heads of screws
and bolts, and for the size of the holes, for the spring clips,

and for many other details.

The errors due to the designer selecting non-standard parts

cannot be checked until it is too late to do so, for when the

drawing is completed, if the figures correspond and the design

be a good-looking one, the checker passes it and it goes to

the purchasing department, the parts being ordered. Here is

where the trouble arises. The company from which the parts

are ordered will have to perform special work in producing
parts that are not standard, and in this way the cost is

in many cases doubled. The worst feature of it is that the

next time a new model is designed it may be desirable to

incorporate this axle, or parts of it, to save tools and fixtures.

This process is repeated, and it may be several years before

the extra expense due to obtaining special parts is eliminated.

All this arises, not from necessity, but from the ungulded
idea of the draftsman.

Standardization will not be an attempt to throttle original

design, for there is not the slightest danger that this would

ever be accomplished, even if attempted; the parts proposed

to be standardized, such as screws, lock washers, spring parts,

bearing parts, water connections, and many other small pieces

too numerous to mention, would have no possible gain in

originality if designed to meet the individual requirements,

so that this useless multiplication of parts might well be

minimized.

The aim of the society will be to put into the hands of

every designing draftsman an engineer's pocket-book or a

series of sheets which will show him what is available in

these minor parts which have been standardized. This system

already exists in constructional work, such as bridge building,

and has been brought about by the large companies who fur-

nish the materials. The handbooks which they publish show
all the standard sections of structural shapes and the drafts-

man has formed a habit of going to such books to find out

which size of any particular shape he can obtain having a

regular section. He thus manages to incorporate such a

standard piece in his design, with the result that no special

rolls have to be made. The Society of Automobile Engineers

stands ready to assist in manufacturing-difficulties in any

of the many competent engineering fields of automobile pro-

duction.
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N. M. T. A. ANNUAL CONVENTION
The thirteenth annual convention of the National Metal

Trades Association was held at the Hotel Astor, April 12-13.

The presiding officers were Messrs. J. H. Schwacke, president,

P. C. Caldwell, vice-president, and Robert Wuest, commis-

sioner. Nearly two hundred and forty members and visitors

were registered in attendance. The meeting was notable for

the interest and enthusiasm expressed for industrial educa-

tion, workmen's insurance, accident compensation on an

eauitable basis, and labor efficiency betterment generally.

Though the program lacked, perhaps, some of the novelty

characterizing that of last year, it nevertheless included papers

and discussions of much value. A commendable feature of

the papers and discussions on the relations of labor and capi-

tal was the absence of a bullying militant spirit. Although

the policy of resistance to unwarranted aggressions and inter-

ferences with the rights of employers is upheld as strongly

as ever, conciliation and cooperation are being recognized as

more and more important factors in smoothing out industrial

difficulties. TTie program included the following reports

and papers:

"Industrial Education," P. A. Geier, chairman;
"Apprenticeship," E. P. Bullard, Jr., chairman;
"The Employer and Prevention of Accidents," by John

Calder;
"Labor Efficiency Betterment," by H. P. J. Porter;
"Mutuality," by W. A. Grieves;
"Employers' Liability Insurance," Wm. Butterworth, Jr.;

"German Thoroughness," by H. L. Gantt;
"Impressions Regarding Poreign Shop Methods," by Oberlin

Smith;
"The St. Louis Method of Technical Education," by Lewis

Gustafson;
"Sanitary, Safe and Comfortable Working Conditions," by

George Brown.

The following officers were elected:

President, P. C. Caldwell, of the H. W. Caldwell & Son
Co., Chicago, 111.;

First Vice-President. Henry D. Sharpe, of the Brown &
Sharpe Mfg. Co., Providence, R. I.;

Second Vice-President, W. A. Layman, of the Wagner Elec-
tric Mfg. Co., St. Louis, Mo.;

Treasurer, Howard P. Eells, of the Bucyrus Co., South Mil-

waukee, Wis.

* * *

NEW STORE OF PETER A. FRASSE & CO.

Peter A. Prasse & Co. have moved into their new store

and warehouse at 417-421 Canal St., corner of Sullivan St.,

New York, where the main office, steel and steel tube depart-

ments, and wholesale and retail machinery and metal supply

departments are now located. This firm, which was estab-

lished in 1S16, is one of the oldest supply houses in the city,

and Its move further north from the Fulton St. district,

where many of the machinery supplj' houses have been located

for years, is significant of the up town trend of mercantile

business generally. The move takes the company into an

excellent location in the heart of the steel district. Canal

St. being one of the few through cross town streets in the

lower part of the city.

The new structure, named the "Brion BIdg." by the directors

as a mark of appreciation for the services rendered by the

president, Mr. A. B. Brion, has eight stories and a basement.

The frontage is G5 feet on Canal St. and 100 feet on Sullivan

St. The front of the main floor is the retail supply depart-

ment and the rear, the wareroom for Shelby steel tubing.

The tubing is stored in compartments on sheet metal shelving,

the shelving having an advantage over racks in that both

long and short lengths can be stacked on it with efficient

utilization of space. A 3000-pound capacity traveling crane

serves the tube wareroom, transporting material from a side

entrance at which trucks are unloaded, clear through to

the front, if required.

The executive offices are at the front of the second floor

and the wholesale supply department at the rear. The offices

of the department managers are on the mezzanine floor,

the retail supply manager's office being at the front where
the retail floor can be seen.

The basement is the storeroom for Poldi tool steels. Ten

racks are provided in which there are 1000 vertical bins
for storing the bars on end. The bins are formed with long

screw studs projecting from horizontal channels about five

feet above the floor. A steel rib is laid in the floor to keep
the bars in place. An overhead track and trolley serves
the basement floor, connecting with the three elevators. The
street elevator is of ample capacity to carry steel stock lying

flat. An inclined chute from the street level is provided

for handling cases.

TTie building is fireproof throughout and has been planned
for efficiently carrying on the business—so efficiently, in fact,

that the management expects to do a larger business than
heretofore with no increase of employes.

* * *

MACHINERY SALESMEN
A well-known machinery sales manager and a machine tool

expert declares that successful machine salesmen must be

caught young and trained exclusively for selling machines.

"A salesman who can sell iron, steel, brass tacks or any staple

line is no good for machine tool selling, nor can he be trained

to it in most cases."

The reason is that the buyers of machine tools are critical

men who select tool ecjuipnient not as a (•(iinmmlity. but as

one selects a piano, a house or a curpct —with a livelyseu.se

of the fitness of the article to individual needs. The machine
tool buyer is the "man from Missouri"—who must be shown
how the machines are built and how used. The seller must
combine the intelligence and skill of the designer, the me-

chanic and the salesman. "Guff" and "hot air" do not sell ma-
chines to intelligent customers, and the most desirable cus-

tomers are those who insist on knowing what they get and

on getting what they bargain for.

* « *

BAKER BROS. MACHINE SHOP FLOOR
The machine shop floor of Baker Bros., Toledo, Ohio, was

recently rebuilt, the construction being as indicated in the

accompanying illustration, showing a cross -section. Six

inches of cinder concrete wa.s thoroughly tamped, and al-

lowed to stand for a week. The concrete was then mopped
with hot tar, and while the tar was hot 2-inch by 6-inch

dressed pine planks, which had been dipped in hot crude oil.

i; X ORESSEO PINE OIPPEO
IN HOT CRUDE OIL AND

SPIKED TO CINDE" f^OM'-^^ETE
/^% X 2X HARD MAPLE OILEO >WTH HOT OIL

M-.tchlnrru, X.Y.

Croas-sectlon of Baker Bros. Machine Shop Floor

were spiked to the concrete. On top of the planks hard ma-

ple flooring, % inch by 2% inches, was laid. This was thor-

oughly oiled with hot oil after laying.

The hot tar on top of the concrete makes it thoroughly

waterproof, thus protecting the pine planking from dampness.

No trouble whatever was experienced in driving spikes into

the concrete. The construction should prove very durable and

generally satisfactory.
* * *

PERSONALS
Robert S. Alter, secretary of the American Tool Works

Co., Cincinnati, Ohio, sailed from New York for Europe,
March 25, on a pleasure trip.

E. A. Moore, formerly with the Bullard Machine Tool Co.,

has taken the position of traveling salesman with the Fellows
Gear Shaper Co., 25 Pearl St., Springfield, Vt.

Herman Gill has resigned his position with the Piberloid

Co., Springfield, Mass., to take charge of the. cost department
of the Hendey Machine Co., Torrington, Conn.
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E. Thielicke of C. Thiolieke, Berlin, Germany, is visiting
the United States to seonro selling riglits for American ma-
rliine tools. His address is Bullard Machine Tool Co., Bridge-
port, Conn.

Lewis R. Gilbert, formerly engineer with Charles Schmidt
of the Peerless Motor Car Co., Cleveland, Ohio, announces
that he is no longer connected with the company in any
capacity.

Frank J. McCarty, Springfield. Mass., has resigned as drafts-
man for the Gilbert & Barker Mfg. Co, to take charge of the
designing and construction woi'k of the Tate & Jones Co.,
Pittsburg, Pa. -

C. H. Pearson, formerly with the Noera Mfg. Co., Wafer-
b\iry. Conn., has taken a position with the hoist department
of the Yale & To"np Mfg. Co. Mr. Pearson's field of opera-
tions will be in the West.

David E. .Tackman of E. S. .lackman & Co., Chicago, Cleve-
land and Pittsburg, has withdrawn to become treasurer of the
Firth-Sterling Steel Co., RTcKeesnort, Pa. Mr. .Tackman
assumed his new responsibilities April 1.

.T. Frank Duryea. vice-president, and William M. Reming-
ton, mechanical engineer, of the Stevens-Duryea Co.. Chicopee
Falls, Mass.. are making a six weeks' trip through Italy,
Prance and Scotland in the interests of their company.

Rodman Gilder, secretary of the Crocker-Wheeler Co., man-
ufacturer of electrical machinery, Ampere, N. .T,. has resigned
to become associated with the brokerage house of Dick Bros.
& Co., New York. Mr. Gilder was with the Crocker-Wheeler
Co. seven years.

F. Charles Scribner, for the past three and a half years
genera! foreman of the gage and tool departments of the
Wells Bros. Co.. Greenfield, Mass.. has resigned to become
inspector of gages with the Colt's Patent Firearms Mfg. Co.,
Hartford, Conn.

Erik Oberg. associate editor of M.\ciiinery. will sail for
Europe May 6, on a two months' trip through England, Hol-
land. Belgium, Germany and Sweden. Mr. Oberg expects to
attend the graduation exercises of his alma mater, the Gov-
ernment Technical College at Boras, Sweden. He will observe
industrial conditions, especially in Belgium and Sweden.
John R. Ide has resigned his position in the sales depart-

ment of the Hyatt Roller Bearing Co. and has engaged with
the New Departure Mfg. Co., Bristol, Conn., maker of New
Departure ball bearings. Mr. Ide will continue to reside in
Detroit and will be connected with the western branch of
the New Departure Mfg. Co. wliich is shortly to be opened
in that city.

Henry Morris, mana,ger and treasurer of the Western Tool
& Mfg. Co., Springfield, Ohio, sailed for Europe April S, on
the Frederick dcr Grosse. Mr. Morris will visit the Turin
Exposition, where the company has an exhibition, and several
countries of Europe, returning through England. While
abroad, Mr. Morris expects to close contracts with some of
the large European dealers.

E. Ronceray has been elected vice-president of the Com-
mittee of Admission and Installation, Group IV.. Classes 23
lo 27. of the Turin Exposition, Italy, which includes various
machine tools, heating processes and forging tools, machine
loo's and small tools, machines for various work, and ma-
chines for building materials. Mr. Ronceray is a partner of
the firm of Ph. Bonvillain & E. Ronceray, Paris, France.

Dr. Robert Bosch of Stuttgart, Germany, designer and
inventor of the Bosch magneto and other Bosch products, is

on a business trip in the United States. Dr. Bosch is much
interested in our manufacturing industries, and with Mr.
Otto Heins, president of the Bosch Magneto Co., New York,
is making an extended tour of the country with the object of
visiting some of the larger industries as well as the natural
points of interest.

A. H. Tueehter, president of the Cincinnati Bickford Tool Co.

.

Cincinnati. Ohio, sails for Europe on Maj' 17. on the President
Lincoln of tlie Hamburg- American Line, for a four months'
trip through Europe, combining bu^;iness witli pleasure. The
combination of the Cincinnati and Biclvford ])lants, and the
labor of moving them both into their large new Avorks at Oakley
liave kept Mr, Tueehter close to business for a lon.g time, and he
is entitled to more rest tlian he will probably get on this trip,

if there is any chance to talk machine tools.

OBITUARIES
Lieut-Col. Prank E. Hobbs, commandant of the Rock Island

Arsenal, Rock Island, 111., died at the Army and Navy Hos-
pital, Hot Springs, Ark., April 11, aged fifty-six years.

Alonzo H. Johnson, who for over forty years worked as an
armorer at the United States Armory, Springfield, Mass., died
at his home in that city March 30, aged eighty-three years.

Chas. E. Mitchell, president of the Stanley Rule & Level
Co., New Britain, Conn., died at his home March 17, aged

Charles W. Hunt

seventy-three years. Mr. Mitchell was Commissioner of Pat-
ents under President Harrison.

Charles G. Tliaxter, master mechanic of the Dennison Mfg.
Co., South Pramingham. Mass., died from Bright's disease at
Orlando, Florida. March 31. Mr. Thaxter had been in the
employ of the Dennison Mfg. Co., for forty years, entering
the service of the concern when a boy and rising to the
position of master mechanic. He worked with Mr. Dennison
for years perfecting the company's machines, and had re-
cently, alone, done much to forward the interests of the
company.

George A. Barnes, secretary of the Whitman & Barnes
Mfg. Co., Akron, Ohio, died at Akron, March 22, in his fifty-
fourth year. Mr. Barnes was born in Cincinnati, Ohio. He
began his long service w^ith the Whitman & Barnes Mfg. Co.
at the company's Syracuse factory in 1S76. In 1879 he was
transferred to the Canton. Ohio, works of the company,
remaining there as manager until 1S9.5, when he removed
to Akron, where he resided until his death, with the exception
of the years 1902 and 1904, during which time he was located
at the company's offices in Chicago. At the time of his death
Mr. Barnes was secretary of the company, and a director and
member of the executive board. He is survived by a widow
and one son, H. L. Barnes, who is superintendent of the
^VTiitman & Barnes Mfg. Co.'s Chicago works.

CHARLES W. HUNT
Charles W. Hunt, president of the C. W. Hunt Co., West

New Brighton, Staten Island, N. Y., died suddenly at his
home, Grymes Hill, Staten Island, March 27. aged seventy
years. He had been suffering from asthma for several
months, but had been able to attend to business up to two
weeks prior to his death. Mr. Hunt established a retail coal
business at West New Brighton in the late '60s. Observing
the need of an economical and expeditious method of unload-
ing coal barges and carrying coal, he invented a conveyor
system and installed it in his yard. The success of the
system brought orders from other coal yards for similar
apparatus, and this was the beginning of the manufacture
of coal-carrying machinery at West New Brighton. The
business became one of the largest in that line in the United
States, and is to-day one of Staten Island's largest and most
prosperous manufacturing enterprises. The handling and con-
veying machinery produced is in use in almost all parts of
the world. During his lifetime Mr. Hunt took out one hun-
dred and forty-seven patents, largely on machinery for
handling materials, but including many other devices also.

Mr. Hunt was a prominent figure in mechanical engineering
circles, and a member of many clubs and societies. He was
a life member of the American Society' of Mechanical Engi-
neers; vice-president of the society in 1892-94, and president
1897-98.

WILLIAM S. GORTON
William S. Gorton, secretary and general manager of the

Standard Welding Co., of Cleveland, Ohio, was killed at the
railroad crossing close to his factory on April 17. Mr. Gorton
with his chauffeur was just returning from a ride, when the
car was struck by the locomotive of a passenger train on the
Lake Shore road, and his body was thrown almost against
the fence of his own factory, both he and the chauffeur being
instantly killed.

Jlr. Gorton was born in Waterford, Conn., February 12, 1859,
and educated in the common schools of New London, Conn.
He was for four years with the Marine Department of the
United States Coast Survey, and had considerable experience
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WUliam S. Gorton

as an engineer on cable road construction in Eastern cities.

Later he became connected with the Standard Tool Co. of

Cleveland in mechanical and executive capacities, and in 1899
he organized the Standard Welding Co., which for some time
occupied a small plant in the rear of the Standard Tool Co.'s

present buildings. Mr. Gorton was a man of tremendous
energy and of high executive ability, and the welding busi-

ness expanded under his management until it became neces-

sary to build the present extensive plant which it occupies
at the junction of West 76th St. and L. S. & M. S. R. R. in

Cleveland. Mr. Gorton leaves a widow and four children.

COMING EVENTS
May 9-10.—Annual mopting of the .\meri<'an -Association nf Kc-

frigeration. La Salle Hotel, Chicago, III. J. F. Nickerson, secretary,
Chicago.
May 15-17.—Sixteenth annual convention of the National Associa-

tion of Manufacturers at the Waldorf-.\storia Hotel, New York. John
Kirby, Jr., president: J. Philip Bird, general manager; and George
S. Boudinot. secretary, .SO Church St.. New York.
May 18-in.— Spring convention of the National Machine Tool Build-

ers' Association at .\tlantic City. N. .7. Marlborough-Blenheim Hotel,
headquarters. Charles L. Hildreth, secretary. Worcester. Mass.
May 18-19.—Semi-annual meeting of the Ohio Society of Mechanical.

Electrical and Steam Engineers, Youngstown. Ohio. Prof. Frank E.
Sanborn. Columbus, Ohio, secretary-treasurer.
May 30-June 2. —Spring meeting of the American Society ot Me-

chanical Engineers at Pittsburg, Pa., headquarters, Hotel Schenley.
Local committee, E. M. Herr, chairman : Elmer K. Ntles. secretary

;

office of local committee, 2511 Oliver Bldg., F*ittsburg, The profes-
sional sessions will be held in the lecture hall of the Carnegie Insti-
tute, near the headquarters. Wednesday morning and evening, and
Thursday and Friday morning. A number of inspection trips to vari-
ous industrial plants in the vicinity have been planned. Calvin W.
Rice, secretary, 29 West .39th St., New York.

June 14-16.—^.Annual convention of the .American Railway Master
Mechanics' Association. Atlantic City, N. J. Joseph W. Taylor, sec-
retary, Old Colony Bldg., Chicago.

June 14-21,—.Annual convention of the Railway Supply Manufac-
turers' Association, in conjunction with the American Railway Mas-
ter Mechanics' and Master Car Builders' Association. Atlantic City,
N. J. J. D. Conway, secretary, 2135 Oliver Bldg., Pittsburg, Pa.
June 15-17.—Midsummer meeting of the Society of Automobile En-

gineers at Dayton, Ohio. Coker P. Clarkson, general manager, 1451
Broadway, New York.
June 19-21.—Annual convention of the Master Car Builders' Asso-

ciation, Atlantic City, N. J. Joseph W. Taylor, secretary, Old Colony
,

Bldg., Chicago.
June 20-23.—National Gas and Gasoline Engine Trades -Association

convention, Hotel Pontchartrain, Detroit, Mich. Albert Strltmatter,
secretary, Cincinnati, Ohio.

NEW BOOKS AND PAMPHLETS
Electbicity in the Develop.ment op the Socth. By George West-

inghouse. 19 pages, 6 by 9 inches.
.An address given before the Southern Commercial Congress at At-

lanta, Ga., March 10, 1911.

Practical Silo Construction. By A. A. Houghton. 69 pages 5 by
7 Inches. Illustrated. Published by Norman W. Henley & Son,
132 Nassau St,. New York. Price 50 cents.

This Is No. 3 of a series entitled "Concrete Workers' Reference
Books," and has to deal with the construction of monolithic and block
silos.

Rbcobd op Transportation Lines Owned and Operated and Asso-
ciated WITH THE PENNSTLVANIA RAILROAD, FOB THE YEAR END-
ING December 31. 1910. 49 pages, 9Vi by 12 Inches.

Detailed account of the trackage and location of the integral lines
of the Pennsylvania System, compiled from data on file in the office of
the chief engineer of maintenance.
Metal Work and Etching. By John D. .Adams. 96 pages, 5 by 7

Inches. 49 illustrations. Published by the Popular Mechanics
Co., Chicago, 111. Price 25 cents.

This is one of the latest of the Popular Mechanics 25-cent series of
Industrial handbooks, and is a manual for art metal workers, giving
the necessary details for the production of many interesting articles
In sheet metal.

Molding Conceete Chimneys, Slate and Roof Tiles. By A. A.
Houghton. 61 pages, 5 by 7 Inches. Illustrated. Published by
Norman W. Henley & Son, 132 Nassau St., New York. Price 50
cents.

No. 4 of the concrete workers' reference series Is a practical treatise
explanatory of the construction of block and monolithic type of con-
crete chimneys, monolithic roofs and the molding of concrete slate,
tiles and slabs.

Molding and Curing Ornamental Concrete. By .A. A. Houghton.
58 pages, 5 by 7 inches. Illustrated. Published by Norman W.
Henley & Son. 132 Nassau St., New York. Price 50 cents.

In this book. No. 5 of the series, practical methods covering the
various methods of preparing the molds and filling with the concrete
mixture are treated, as well as methods of remedying defects in the
cast, surface treatment of various effects, and proper proportion and
preparation of the concrete.

The Flow op Heat Through Furnace Walls. By Walter T. Ray
and Henry Krcislnger. 32 pages. 6 by 9 Inches. Published by
the Bureau of Mines. Department of the Interior, Washington,
D. C, as Bulletin No. 8.

This bulletin contains a statement of the results obtained in a
series of tests on the furnace which forms a part of the government
fuel-testing plant at Pittsburg. Pa., to determine the heat losses
through the walls. Some instructive deductions were drawn from
these tests, which should prove of especial interest to power-plant
engineers.

The Mechanic, 1911. H. W. Sherlock, editor-in-chief. 178 pages.
10 by 8 inches. Illustrated. Published by the senior class of
Williamson Free School of Mechanical Trades, Williamson School
1', O., Pa.

The board of editors of the seventh volume of "The Mechanic*' de-
serve commendation for the excellent year-book which they have pro-
duced this Spring. -All the write-ups and the descriptive matter are
of a high order, while a good deal of ingenuity is displayed In the
character skits, etc., contained in the book. Many original departures
from the customary college year-book are embodied, improving the
book materially.

Inventors and Inventions. By H. Robinson. 95 pages, 6V4 by 10
Inches, paper. Illustrated. Published by H. Robinson, 41 West
33d St,. New Y'ork. Price 25 cents.

The method in which Mr. Robinson treats the subject is unique,
the unusual treatment carrying out the object of the author in writ-
ing the book, which is to awaken the public conscience to the great
injustice continually being done to a numerous and worthy class of
intellectual toilers, and the evil to the general public resulting there-
from. .A strong feature is made of the comparatively negligible pro-
tection that the government affords the poor inventor against Infringe-
ment by powerful corporations.

Machine Shop Mechanics. Bv Fred II. Colvln. 177 pages, 5 by 7
inches, lie lllustrallons. Published hv the McGraw-Hill Book
Co,, 239 West 39th St.. New York. Price $1.

This book has for Us object the explaining of the principles of
common things seen daily in shop work; the underlying reasons are
explained in common language. The chapters are as follows

:

Levers; The Screw and Wedge: Inclined I'lanes ; Gravity: Friction;
Heat: Inertia: Belts and Pulleys: Block and Tackle: Gearing: Cen-
trifugal Force: Hydraulics; Steam Pressure; The Force ot a Blow;
Strength of Materials: Shafting: .Action and Reaction; Beams; Meas-
uring Moments : and Force Diagrams.

I'LL.MuixG and Houskiioi.d SANITATION. I'.v J. Pickering Putnam.
"l.S paaes, ny. bv 8 inches, 049 lllustrallons. Published by
Doubleday. I'age & Co.. (Jaiden City. N. Y. Price $:!.75.

It would take one well versed in the details of sanitary engineer-
ing to find the omissions in this large work, the subject seeming to
have been exhaustively treated. The volume embodies the results of
more than a quarter of a century's study and research in sanitary
plumbing from both the thi'oretical and practical standpoint, and is

the immediate outcome of a course of lectures delivered before the
plumbing school of the North End Tnlon. Boston. The book Is

voluminous, containing forty-four chapters, and a mere enumeration
of the chapter heads would Rll much space. It Is a work that should
be of interest and value to lue layman as well as to the sanitary en-

gineer.

INCBKASE THE CROP PER ACRE. Issucd by the Pennsylvania Railroad.
Philadelphia, Pa. 112 pages, 6 by 9 inches. Illustrated with
:;<; full-page and 17 part-page engravings.

"Inei-ease the Crop per .\cre" is the title of a booklet Issued by the
Pennsylvania. Railroad, which is to be distributed throughout the ter-

ritory traversed by its lines. This pamphlet deals with the applica-
tion of dynamite on the farm, and Illustrates with half tones the blast-

ing of stumps, forming of ditches, road building, plowing, etc, and
gives a final chapter on the "Principal of Explosives," which should
be of interest to the average reader as well as to the farmer. Ulth
this latest addilion to its agricultural literature the Pennsylvania
Railroad has now on hand, for distribution eleven pamphlets includ-

ing: "Potato Culture." "Alfalfa," "Use of Lime on I»and " "Seed
Grain Suggestions," "Orchard Primers—Planting. Pruning, Spraying,
and Cultivation." "The Pennsylvania Railroad and the Farmer," and
"Good Roads at Low Cost."

Chemistry foe Beginners ; Inorganic. By Edward Hart. 207
pages, 5'/4 by 6% inches. SO Illustrations. Published by the
Chemical Publishing Co.. Easton. Pa. Price $1.

This is No, 1 of a set of three volumes :
—"Chemistry for Beginners"

—the other two dealing with organic chemistry and experiments. That
this book has met with appreciation Is evidenced by its appearance
in the fifth edition since the first publication in 1896. The strong
feature of the book is its simplicity and practicability ; the author
realized that but a few ot those who study chemistry ever become
professional chemists, and hence the common subjects of everyday
life are those whose chemical aspects are enlarged upon. The aim
was to make the book utilitarian : anyone who has studied oomplete
works on the subject will realize that this is a simple treatment. .An

objectionable feature in our estimation of the work is the "new
spelling"' which so changes many ot the older chemical terms that in

several Instances the average reader does not immediately realize

what is meant.

Principles of JLichine Work. By Robert H. Smith. 388 pages.
5 by 8 inches. 434 illustrations. Published by the Industrial
Education Book Co,, Boston, Mass. Price $3.

With the companion book, "Elements of Machine Work,"' by the
same author, a thorough treatment of the elements and prhiciples
of machine work is presented in a style adapted to the needs of stu-

dents in technical, manual training and trade scliools. and appren-
tices In the shop. These books represent a great deal of painstaking
work on the part of the author, and his endeavors should be crowned
with success, for they meet the requirements of the class noted thor-
oughly, being expressed in a clear, intelligible manner. The sub-
jects treated are too numerous to enumerate, but the main features
dealt with are engine and speed lathes, drilling and grinding ma-
chines, carbon and high-speed steel cutting tools, measuring, turning,
fitting, threading, chucking, drilling, reaming, jigs, fixtures and
cylindrical grinding. The Illustrations, for the most part In line

perspective, make the description clear and useful, especially to the
t)eginner in the mechanical field.
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THICKNESS OF BOILER SHELL PLATES—

I

Formula: Thickness of Plate = Gage Pressure in Pounds < Diameter in Inches -^ 24,000 1

Inside
Diam-
eter

Gage Pressure. Pounds per Square Inch 1

80 90 100 uo 120 130 140 150 160 170 180 190
:

200 210 220 230 240 250

Ft. Ins.

2 0.080 0.090 0.100 0.110 0.120 0.180 0.140 0.150 0.160 0.170 0.180 0.190 0.200 0.210 0.220 0.230 0.340 0.2.50

2 2 0.087 0.097 0.108 0.119 0.130 0.141 0.152 0.162 0.173 0.184 0.195 0.206 0.217 0.227 0.338 0.349 0.260 0.271

3 4 0.093 0.105 0.116 0.138 0.140 0.153 0.168 0.175 0.187 0.198 0.310 0.232 0.233 0.245 0.3.57 0.368 0.280 0.292

3 6 100 0.112 0.135 0.137 0.150 0.163 0.175 0.187 0.300 0.212 0.235 0.237 0.250 0.262 0.375 0.387 0.300:0.313
3 8 0.107 0.120 0.133 0.147 0.160 0.178 0.187 0.200 0.213 0.227 0.340 0.253 0.267 0.380 0.293 0.307 0.320 0.333

2 10 0.113 0.137 0.143 0.156 0.170 0.184 0.198 0.312 0.227 0.241 0.355 0.269 0.283 0.297 0.313 0.336 0.340 0.354

3 130 0.135 0.150 0.165 0.180 0.195 0.310 0.335 0.240 0.355 0.270 0.285 0.300 0.815 0.330 0.345 0.360 0.375

3 2 127 0.143 0.158 0.174 0.190 0.306 0.233 0.337 0.253 0.269 0.285 0.301 0.317 0.832 0.348 0.364 0.380 0.896

3 4 0.133 0.150,0.166 0.188 0.300 0.217 0.233 0.250 0.267 0.283 0.300 0.817 0.333 0.350 0.367 0.383 0.400 0.417

3 6 140 0.157 0.175 0.193 0.310 0.237 0.345 0.262 0.280 0.297 0.315 0.832 0.350 0.367 0.385 0.403 0.420 0.437

3 8 147 0.165 0.183 0.303 0.230 0.238 0.357 0.275 0.293 0.812 0.330 0.348 0.367 0.385 0.403 0.421 0.440 0.458

3 10 158 0.173 0.191 0.310 0.230 0.249 0.268 0.287 0.307 0.826 0.345 0.364 0.383 0.403 0.433 0.441 0.460 0.479

4 160 0.180 0.300 0.220 0.240 0.360 0.380 0.800 0.320 0.840 0.360 0.380 0.400 0.420 0.440 0.400 0.480 0..5(X»

4 6 0.180 0.202 0.225 0.247 0.270 0.392 0.315 0.337 0.360 0.382 0.405 0.427 0.4.50 0.472 0.495 0.517 0.,540 0.563

5 200 0.235 0.250 0.275 0.300 0.325 0.350 0.375 0.400 0.425 0.450 0.475 0.500 0.525 0.5.50 0.575 0.600' 0.625

5 6 0.320 0.247 0.275 0.302 0.330 0.357 0.385 0.413 0.440 0.467 0.495 0.523 0.550 0.577 0.605 0.632 0.660 0.687

6 340 0.270 0.300 0.330 0.360 0.390 0.420 0.450 0.480 0.510 0.510 0.570 0.600 0.630 0.660 0.690 0.720 0.7.50

6 6 260 292 0.325 0.857 0.890 0.422 0.455 0.487 0.520 0.552 0.585 0.617 0.6,50 0.683 0.715 0.747 0.780 0.812

7 380 0.815 0.3.50 0.885 0.420 0.455 0.490 0.525 0.560 0.595 0.630 0.665 0.700 0.735 0.770 0.805 0.840 0.875

7 6 0.300 0.337 0.375 0.412 0.450 0.487 0.535 0.563 0.600 0.637 0.675 0.712 0.750 0.787 0.835 0.863 0.900 0.937

8 330 0.360 0.400 0.440 0.480 0.520 0.560 0.600 0.640 0.680 0.720 0.760 0.800 0.840 0.880 ).920

0.977
0.960;i.(X)0

8 6 0.340 0.383 0.435 0.467 0.510 0.552 0.595 0.687 0.680 0.733 0.765 0.807 0.850 0.892 0.935 1.020 1.062

9 360 0.405 0.450 0.495 0.510 0.585 0.630 0.675 0.720 0.765 0.810 0.855 0.900 0.945 0.990 1.035 1.080 1.125

9 6 380 0.427 0.475 0.533 0.570 0.017 0.665 0.713 0.760 0.807 0.8.55 0.903 0.9,50 0.997 1.045 1.092 1.140 1.187

10 400 450 0.500 0.550 0.600 0.650 0.700 0.750 0.800 0.850 0.900 0.950 l.OiiO 1.0.50 1.100 1.150 1.200 1.2.50

10 6 0.420 0.472 0..535 0.577 0.630 0.682 0.735 0,787 0.840 0.893 0.945 0.997 1.050 1 . 102 1.1.55 1.207 1.260i 1.312 1

11 0.440 0.495 0.550 0.605 0.660 0.715 0.770 0.835 0.880 0.935 0.990 1.045 1.100 1 . 155 1.210 1.265 1.820 1.375

11 6 0.460 0.517 0.575 0.633 0.690 0.747 0.805 0.863 0.920 0.977 1.035 1.092 1.150 1.207 1.265 1.823 1.380 1.437

12 480 0.540 0.600 0.660 0.720 0.780 0.840 0.900 0.960 1.020 1.080 1.140 1.200 1.260 1.320 1.380 1.440 1.500

13 6 0.500 0.563 0.635 0.687 0.750 0.812 0.875 0.937 1.000 1.062 1.125 1.187 1.3.50 1.812 1.875 1.437 1.500 1.562

13 0.520 0.585 0.650 0.715 0.780 0.845 0.910 0.975 1.040 1.105 1.170 1.235 1.3(M) 1.865 1.430- 1.495 1.560 1.625

13 6 0.540 0.607 0.675 0.743 0.810 0.877 0.945 1.013 1.080 1.147 1.215 1.282 1.350 1.417 1.485 1.553 1.620 1.687

14 0.560 0.630 0.700 0.770 0.840 0.910 0.980 1.050 1.120 1.190 1.360 1.330 1.400 1.470 1.540 1.610 1.680 1.750

14 6 580 0.653 0.725 0.797 0.870 0.943 1.015 1.087 1.160 1.233 1.305 1.377 1.450 1.523 1..595 1.667 1.740 1.812

15 600 0.675 0.750 0.835 0.900 0.975 1.050 1.125 1.200 1.375 1.350 1.425 1.500 1.575 1.650 1.725 1.800 1.875

15 6 620 0.697 0.775 0.852 0.930 1.007 1.085 1.162 1.240 1.317 1.395 1- 473 1.5.50 1.627 1.705 1.783 1.860 1.937 1

16 0.640 0.720 0.800 0.889 0.960 1.040 1.120 1.200] 1.280 1.360 1.440 1.520 1.600
j

1.680 1.760 1.840 1.920
1 2.000 1
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of^Mi;lti-Tubular Boilers of the Marine Type '

MAXIMUM PITCH OF STAY-BOLTS—III

For fire-boxes, furnaces and back-connections:

1

r» X 140

r« X 113

p = 1^ for i\-inch plate and less.

N P
Wlien the stay-bolts in the boiler heails are provided with a wa.sher

riveted to the head, having a thickness of at least one-half of the
thickness of the head-plate, and a size equal to at least seven-eighths
of the spacing of tlie stay-bolts, or when the heads have a reinforcing
plate riveted either on the inside or outside, covering the area staved

r» X 130

N P
In these formulas, p = pitch or spacing of staj"

and equ

1

al iu thickness to at least one-half of the head-plate, then 1

(r-hf X0.8)»X300 1

lx)lts in inches ; T = thickness of boiler plate ex- P — kI , in which t = thickness of wa.sher or re-
pressed in sixteenths of an inch—for example, if N p
plate thickness is |-iuch, T = li; P — gage pres- inforcing plate in sixteenths of an inch. ThLs formula can also I)e
sure in pounds per square inch. used when the head is fitted with angle iron, riveted to tlie head, the
The table below- is calculated from these formu- thickness of tlie angle iron being at least two-thirds of the thickness

las, with some modifications. of the head-plate, and the depth of angle at least equal to one-tjuarter
of stay-bolt spacing, t being thickness of angle iron in ICths inch.

Gage
Pres-
sure

FIRE-BOXES, FURNACES AND BACK-CONNECTIONS BOILER HEADS

•Thickness of Plate, Inches Thickness of Plate, Inches

f i^ l
9

4 H f fl * H f tV i tV 4 H * ft * if 1 lA 1+ lA li

80 7i 8i 9f 10 4 10* 101 10 + 10 + 10 + 10 + 7}? 9f lOJj lU 13A 14 + 15 + 16 16 16 16 10 16 16 16
90 64 7^ a/s lot 10 i V. 8U 9r|:ilr\ 12A 131+ 14H 16
100 tirV 'n »» 9fS 10 i ''A 8i 9-V 104 IIH 13 14t% 15 4 16

110 6 'rV 8A 9# lOfiT 10 + 6J n 9 10 + lU 12 4 13 + 14 4 15 J 16

130 5* 6* 8 9 10 10 + «A 7A 84 9H 10 f 11 4 12f| 14 15A 16
130 5i «/. "4 84 9r'. 10 + «A n 8i »A 10 4 114 12A 13t', 14 + 15A 16

140 v. «H 7# 8t's 9i 10 4 10 + 6 7 8 9 10 11 13 13 14 15 16 16

150 5* 6 7^ 8 8fl 9-1110 + •H «f 7fi 8H 94 10 4 llA ISA 13 + 14A ISA 16
160 5 5fl 6* 7* 84 9 + 10 4 10 + b/r 6 + ''iV 84 9A 10 i llA 12 + 13A 14 1444 151 16
170 4-^ m ^\ 7tV 84 9-\ 10^ 10 + 5A 6A 7i 8 + 9A ^ 10+? 11 f 13;'13J,'14i 15 4 16
180 4- 5 + 64^

''rV 8i 8H 9* 10 + *>* 6 + 'iV 7}-S 8}| 91 IfyV IIt's 12^13A14^V 14iS15 + 16
190 4 + 5# ^\ H m »H 9 + lOA 10 + H 6 6 + 7f^ 8A 9-^ lOi 11 + 13 13+ 13+J14A:i5f, 16
200 4t'. 5t\ «f^ tHI 'li 8 + 9i lOA 10 + 5 HI «H 7 + 8tS 9 + 10 lOH iiH 13 + 13f|14A15^i, 15 + 16
210 4* t>rV 6 6* yA 8tN ay's yH» 10 + 4J Hi 6 + 7A 8 + 8^;. 9| lOA 11* 12 i 13J,!13 + |14ii ISA 16
220 4i ^% t>| «4 Vf 84 8+5 yft 1*>t\ 10 + 4* H\ «4 7 + 7^ 8* 9A lOA 11

A

iifi 13fil3A 14A 15 + ISi^l
230 "^h 4* 8* B + ''t'-k '-fl 84 n 10 i 10 + 44 5A «A 7 7* 8t»s 9A 10 + 10 + ll}+13^13i 14 14|| ISA
240 4A 4f 54 «A A 7 J »j\ yyv 9 i 10 +

1 4A 5A «A 6 + 74 8f 9 + 9 + lOH llJjl3^il2i|:i3} 14A 15 +
250 4 4t 5i t^A 6i n 8,^,1 9 9;iior 4tV 5A 5il 61+ 7A 8i\ »H 9H lOA n^% 11|| 12^1 13rt 14A 15
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GOLD AND SILVER SPINNING*

By CHESTER L. LUCASt

THE ijpiiiniug of metals is pnpulaiiy suiiposed to be an out-

of-date method of forming slieet metal ; at least it is con-

sidered to be a decadent art. It is true that spinning is

a much slower method of production than press work, but there

are many special cases and classes of work in whicli spinning is

the more economical method to employ, everything consid-

ered. Especially is this true in the manufacture of sterling

silverware of the highest class, such as is the product of the

Gorham Mfg. Co., of Providence, R. I.

Through the courtesy of Mr. Fred C. Lawton, supeiiuten-

dent, and Mr. Whipp, assistant superintendent of this com-

pany, the writer was allowed to photograph and record some
of the interesting features of a model gold and silver spinning

department and some of the machinery of the press and die

departments. The main factory buildings are shown in Fig. 1,

Fig. 3. Some Representative Work of the Spinning Department

and even in the. general appearance of the grounds and build-

ings there crops out that artistic touch that characterizes the

entire product of the Gorham Co. The work of this company
includes everything from the making of a sterling teaspoon

to the casting of a life-size equestrian statue.

The Spinning Department
The gold and silver spinning department is located in a

well-lighted building, as the illustration Fig. 2 shows. This

department, giving employment to from 50 to 75 men, is in

charge of Mr. E. W. Crocker. Fig. 3 shows a few specimens

of the work produced by this department. Fully half of the

work is the finishing up of shells after they have been par-

tially drawn up in a drawing press, and includes smoothing

out the wrinkles, trimming the edges, rolling beads and mak-

ing accurate fits. A good idea of this class of finishing may
be had from the illustration Fig. ", which shows some of the

every-day work of the department. In the rear are a number
of water pitchers that have been fitted with silver tops; in the

tray at the center are twenty candlestick bases that have
been spun, and the square tray in the foreground is a piece

of spun and pierced work that has been beaded at the edges

and formed into a square shape as shown. The other ar-

ticles are similar in character.

At the office of this department there is an interesting sys-

tem in vogue for keeping the job records. Inde.K cards are

Jiept with the number of each job, the dates received and
completed, the number of pieces, the weight per piece, the

time consumed and a list of the operations necessary. On the

* For information previously published on metal spinning, see
"Metal Spinning" 1 and 2 in the March and April, 1910, issues of
Machinery, engineering edition, and accompanying reference.

t Address ; 4 Bailey .Vve., East Saugus. Mass.

Fig. 4. A Spinner of Fifty Years' Service finishiner a Silver Waiter

reverse side of the card is pasted a photograph of the finished

article—the most important feature of the record. Xo
piecework is done in this factory, for the quality of the work

performed is considei-ed to be of far more importance than

the quantity.

Spinning a Silver Waiter

The work of spinning sterling silver does not differ iua-

terially from the spinning of brass and aluminum, except that

the work is of a higher grade and more care must be taken

to prevent spoiling the stock. As with other classes of spin-

ning, the point and ball tool Is the one most often used.

Common brown soap is used for a lubricant.

Fig. 4 shows a spinner putting the finishing touches on a

silver waiter. This particular spinner is over seventy years

of age and has been in the employ of the company for fifty

years; in this same department there is another spinner
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who has worked for forty-eight years. With such records of

service, it is obvious that relations must be pleasant between

employer and employe.
Oval Spinning

One of the most interesting spinning operations in the

Gorham factory, and a branch of spinning that is followed in

but few shops, is oval, or more properly speaking elliptical,

spinning. In Fig. 5, the spinning lathe is shown set up with

an oval chuck for medallion frames, and the spinner has just

made some changes in the form before starting the spinning.

As this illustration shows, the chuck is provided with a

threaded spindle upon which different sizes and snapes of

ovals may be mounted. It is obvious that the chuck is an

important feature of oval spinning, and as its operation is

somewhat novel, it may be interesting to consider the con-

struction and working principles of one of the latest models

of elliptic (or oval) chucks.

This chuck is called a "self-balancing" elliptic chuck and is

made by the P. Pryibil Co., New York; it is so balanced that

it may be run at a much higher speed than the ordinary oval

chuck. Essentially it consists of a circular frame casting, in

Fig. 5. The Oval Chuck and a Form for Flanging Ovals

whicli are fitted two diametrically opposed slides. These
slides are geared to a central idler gear in such a manner
that they reciprocate in opposite directions in unison. The
amount of travel given these slides may be regulated at will

by means of a hand crank that, with the aid of a scale and
indicator, may be set to turn ovals of any proportion, for the

amount of travel in the slides governs the shape of the oval.

Upon one of these two slides the work-holding spindle is

mounted, while the function of the other slide is to balance

the movements of the work slide. Thus the chuck is self-

balancing, for as one slide leaves the center to make the

Mu^liiueru.y.T.

Fig. 6. Diagrammatic View of Circular Chuck for Spinning Ovals

ellipse, the opposite slide travels the same distance from the

other side of the center.

With such a chuck, ovals or ellipses may be turned or spun
of any size and of any proportion from a straight line to a

perfect circle. The proportions of the ellipse may be varied

at will without stopping the lathe, by means of the adjustine;

crank. The principal points of superiority that this design

of chuck has over other elliptic chucks lie in the fact that

there are two slides whose opposite movements balance each

other, and in the fact that the proportions of the oval being

turned or spinned may be changed without stopping the lathe.

Flanging Ovals in a Circular Form
A little kink in oval spinning that is of interest is the

method used in flanging the oval frames shown on the lathe

Fig- 7. The Annealing Bench and Collection of Forma

in Fig. 5, and diagrammatically in Fig. 6. The frames are

first spun up, leaving the flanged part out straight. Next,

a wooden form is mounted on the spindle; this form is turned

out a little larger than the greatest diameter of the oval and
so recessed that the frame sets within the form except for the

edge that is to be flanged. The farm is shown beyond the

pile of frames on the lathe. The lathe is then started and
with the aid of the spinning tools, the flange is turned over

against the form. The. surprising part of the operation is

Fig. 8. Sinking Dies by Machinery

that an oval shell is flanged in a circular form, but it is more

readily understood when it is explained that the pressure of

the spinning tool causes the shell to bear against the form

at the point where the spinning tool is held. This method

gives a good flange without the use of a sectional chuck, and

it should be applicable to similar flanging on ovals and cir-

cular shells in other lines of manufacturing.

Annealing Bench—Forms—Vault

Annealing is an important operation connected with spin-

ning, and unless the half completed shells are properly an-

nealed, there is danger from seams and cracks that may de-

velop. In order to properly and conveniently anneal the sil-

ver shells, the spinning department is equipped with an an-

nealing bench consisting of three turntables, filled with

pumice, as shown in Fig. 7. The shells are placed on the

turntables and slowly turned while the torch is directed upon

the work. Thus, all parts of the work are easily reached by

the flame and a good even anneal is readily obtained. The

torches are fed by gas and air piped from beneath the bench.

Close at hand are the pickle baths and potash tanks for re-

movin.g scale and cleaning.
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Above the annealing bench in this illustration may be seen
the storage racks where the spinning forms are kept. In

nearly every case there is the prospect of a duplicate order

so that this collection represents the work of many years.

Each night, shortly before closing time, the silver and gold

work in process of completion Is stored in a fire-proof vault,

as a precaution against both fire and theft. In this vault the

stock from which the product is spun is also kept.

The Spinning- of Gold

Gold is a difficult metal to spin; in fact, there are few

metals that resist the spinner's tool as strenuously. Unlike

Fig. 9. Salient Tr\-.r . - ,, i,, i.i :\-ier Eri^'ra\iiiy Machine

zinc, which is more easily spun than drawn in dies, gold is

much more easily worked in dies than by spinning. For this

reason it is always best to rough gold down by presswork or

by swaging when possible and after the approximate shape

has been reached, place the shell on an iron form and
bring it to the e.xact size and shape required, by spinning.

Iron forms are always used in spinning gold. The metal of

which the shells are made is usually very thin and the pres-

sure required is very heavy, making nec-

essary an unyielding surface upon which
to spin the gold.

The formation of grooves, ridges and
other similar shapes in the w-ork is best

accomplished by "roller spinning." Roller

spinning is very similar to knurling in

operation, except that the rollers are

plain faced, shaped to fit the forms being

used. The reason for this roller spin-

ning lies in the fact that the gold is

more easily shaped this way than with a

stationary spinning tool. In spinning

gold, the lubricant used is a cheap grade
of animal fat known as "horse grease."

The rolls for spinning gold are kept on
pegs in a cabinet, and when a particular

roll is needed by one of the spinners, he
hangs his check on the peg until the roll

is returned, so that it will be easy to

locate it should it be needed while in

his possession. Great care is taken to

prevent the loss of any of the gold while
in the spinning department. At such
times as they are not being worked
upon, the gold shells are kept in

a locked case under the care of the assistant foreman, and of

course the weights of the rough stock and of the finished ar-

ticles and scrap are carefully checked.

The Die-sinking- Machines

Another interesting part of the Gorham Mfg. Co.'s factory

is the die^sinking department. In this room are located four

automatic machines for cutting the embossing dies used in the

press department for striking up flat and hollow ware as well

as other silver articles that require embossing. In the illus-

tration Fig. 8 the two machines at the right are of the

Janvier make; the one in the left foreground is an American

machine made by the Keller people; and the machine in the

background is a Janvier, but larger than the other two.

Of these machines, the Janviers are the better, both in their

construction and in the quality of the work turned out. It is

the opinion of the writer that if the workmanship put on
the Amcri(-an machine was as good as on the Janvier machine,
the result would excel either of the presuit machines, for the

principles of the Keller machine are good.

Owing to the location of the large. Janvier machine, it was
impossible to get a close-range photograph. Only two of

these machines have ever been built, as there are so few con-

cerns making large dies in sufficient quantities to warrant
the installation of such a machine. The other machine of

this type is in Germany. The one here is used principally

for dies for embossing large silver platters and hollow ware
and it is designed so that it will reproduce the same size as

the master pattern if necessary; it is impossible to do this on

the other machines. In additicn to these machines, there are

about 30 men in this department finishing up the dies after

they leave the machines. These die-sinkers also cut many
dies entirely by hand.

From the illustration Fig. 9 a good idea may be had of the

principles upon which the Janvier die-sinking machine oper-

ates. Briefly, the operation of the machine is as follows:

A brass pattern of the design is made, enlarged several times,

and is attached to the copy-holding table A. while in the

chuck on the worksholding table B, the die is held. These
two tables turn at the same speed, which gradually increases

and decreases according to the position of. the cutter in re-

lation to the center. Lever C is pivoted at its left-hand end

and carries the cutter D and the style or tracer, E. Tracer E
rides upon the pattern and as it is moved in and out by the

irregularities of the design, it transmits the motion to the

cutter D that is mounted on the same lever C. This move-

ment is transmitted in a lesser degree, however, as the posi-

tion of the cutter is nearer the fulcrum of the lever C. The
lever C also has a lateral motion parallel w-ith the faces of tlie

die and pattern. The die and pattern revolve in unison and.
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Striking-up Sliver Waiters under a
2000-pouncl Drop-hammer

Fig. 11. The - Jumbo" Drawang Press
built Fifty Years ago

actuated by the cone pulleys beneath the machine, move more

rapidly as the cutter and tracer approach the centers of the

die and pattern, respectively. Thus, as the tracer moves
slowly in and out of the various parts of the design, it guides

the revolving cutter over the die in precisely the same pro-

portion, slowly cutting out the steel as it does so. It takes

from 6 to 20 hours to cut a die, varying with the intricacy

of the design and the size and depth of the die.

Striking Up Large Silverw^are

The large drop press shown in Fig. 10 is for striking up

large articles of silver, such as waiters, platters and similar
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tableware. This press, which was built in the shops ot the

Gorham Co., is very heavy and of a size that is seldom met

with except in drop-forging plants. The weight of the ham-

mer Is 2000 pounds, and it is raised by a roller lift which re-

quires two men to handle. The total weight of the press is

ten tons. On account of its weight, the foundation for this

press was made by excavating to the depth of ten feet and

placing therein three large blocks of granite. These blocks,

three feet square and three feet thick, were placed one above

the other and a thick layer of cement beneath the three and

around the sides. This foundation has withstood the test

of time well.

The dies for plain waiters are made from cast iron and the

forces, or male dies, are cast of tin. Of course a cast-iron die

would not do for embossing designs, but for shaping up a

plain silver waiter it answers very well. The tin forces are

made by lowering the hammer to within a few inches of the

die and after building a wall around the die and hammer,
pouring molten tin into the intervening space. In getting

out a dozen w'aiters, the force has to be renewed once.

In striking up a lot of waiters, the die is set up and the

force made as described. Within the die are placed two
brass sheets, ] /16-inch thick, that lie closely over the die,

following every detail of its shape. These pieces are used

for "breaking down" the silver. With both of these pieces

in the die, all of the blank sheets of silver are struck, this

operation forming the blanks to somewhere near the shape

of the die. Next, the upper of these sheets is taken out and
the half-formed pieces run through again. Finally, the lower

sheet is removed and the silver pieces are struck directly

Into the die, which operation sharpens up the form and fin-

ishes the striking operations on the waiters.

The "Jumbo" Drawing Press

In an old-established shop like the Gorham Co.'s there are

a great many sidelights on mechanical history; the draw-
ing press shown in Fig. 11 affords one good example. This
press, known throughout the factory as the "Jumbo" press,

was made in the days "before the war," and it is in use at

the present time; one of the shells made in it is shown stand-

ing on the bed. This shell is of silver, ten inches diameter
and fourteen inches deep, and was drawn up in seven opera-

tions. The press will take blanks up to 30 inches in diam-
eter. Crankshafts at either side of the press actuate the ram,
being connected with geared driving wheels that extend be-

neath the flooring. This press is not to be compared with
the modern metal-working machinery of to-day, being neither

powerful nor quick, but it is interesting in that it illustrates

the work of the machine designers and builders of fifty years
ago.

* *

LARD OIL. AS A CUTTING LUBRICANT
There is a difference of opinion as to the relative merits

of pure lard oil and other cutting lubricants on the market.
While some of the lubricants are useful for certain classes of

work, they do not give as good results when cutting steel as

can be obtained by a good grade of lard oil. After being used
for a considerable time, lard oil seems to lose some of its

good qualities as a cooling compound. There are several rea-

sons for this: Some manufacturers use the same oil over and
over again on different materials, such as brass, steel, etc.

This is objectionable, for when lard oil has been used on brass

it is practically impossible to get the fine dust separated from
it in any centrifugal separator. When this oil is used on steel,

especially where high-speed steels are employed, it does not
give satisfactory results, owing to the fact that when the cut-

ting tool becomes dull it generates sufficient heat to "melt"
these small brass "chips," so that they freeze to the cutting

tool and thus produce rough work. The best results are ob-

tained from lard oil by keeping it thin, and by using it on the

same materials—that is. not transferring the oil from a ma-
chine in which brass is being cut to one where it would be
employed on steel. If the oil is always used on the same
class of material it will be found that it does not lose any of

its good qualities.

BLANKING AND SHAVING DIES FOR
TYPE-SETTER FORK

By A. C. LINDHOLM

In order to reduce the cost of manufacturing the sheet

metal piece shown in Fig. 1, the sub-press dies shown In

Figs. 2 and 3 were designed and carefully made. Previous

to the new method, the piece, which is called a type-setter

fork, was roughly blanked. Then the holes A were punched,
and the metal removed from the inside of the fork to allow a
formed cutter to enter and mill the teeth B and the edge C.

The edge C was milled so that it would present a smooth
working face for a roller. The final operation consisted In

placing the piece on pins in vise jaws and milling the work-
ing point from D to E with a formed cutter. The percentage

of pieces spoiled through errors in machining by this method
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Fig. 1. Type-setter Fork

was excessive and, therefore, the parts passing Inspection

came high, as every piece required a thorough test.

The dies shown in Figs. 2 and 3 eliminated all the trouble,

and as for inspection, the burr was about all that was neces-

sary to look out for. As a rule a piece is generally O. K. If

cut clean. Fig. 2 is the blanking die which is of the foUow-

type, placed in a sub-press or post construction. The die A.

has a section B fastened to it by means of screws C and
dowel-pins D and E. The pin E also acts as a stop-pin for

the stock, when taking the first blank from the sheet. The

PLAN OF BLANKING DiE
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Fig. 2. The Blanking Punch and Die

locating hole in the sheet is punched in the inserted bushing

F at the same time as the pilot holes G and H. In starting a

sheet, the edge of the strip is placed near the edge of the

opening in the die at 7. The ram then descends and the

pilot holes and the locating hole in the blank are pierced. To
make the first and the successive blanks, the locating hole

in the sheet is placed over the pin E. Of course, the pin B
* Address ; 5S6 Dixwell Ave., New H.tvcn, Conn.
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is small enough to allow the pilots on the punch J
to locate the work properly. The cross-sectional view illus-

trates the construction of the die with regard to the sec-

tional or inserted piece B. As will be seen, one end of B
rests on part of the die which is cut out to receive it, while
the other end is supported by the piece A', h is the guide-

plate, and M is the stripper, which in this case is fastened

to the upper member of the sub-frame, and is actuated by
the six springs 2V, three of which are shown.
The small punches (not shown) for piercing the holes in

the blank are supported in bushings located in the stripper,

thereby assuring rigid support, and thus avoiding breaking
the punches. It will be noted that the die is not "nested"

—

that is, that there is no groove cut to fit the two sides of

the die. This practice is rapidly proving to be preferable to

that of nesting, owing to the fact that it is more economical in

making the die, and also in placing it in the desired position.

Good substantial screws and dowel pins should be used. The
same method applies to the punch. Instead of nesting or in-

serting the shanks, as the case may be, the punch has a
shoulder or flange. Although this may seem more expensive

to make, it is in reality cheaper considering the advantage
over the inserted method; as for instance, when shearing
the punch in the die, the upper member is utilized for the

purpose and when the punch has been hardened it can be

placed to advantage to fit the die. If it has warped so that

it is not square with flange or base, it can be speedily cor-

rected. Of course, as in the case of the die, substantial screws

and dowels should be used.

Pig. 3 shows the die used for the second operation, which
consists in shaving the blank. The same pattern of sub-press

Fig. 3. The Shaving Punch and Die

frame is used, and the same method of fastening the die and
punch to their respective members is followed, as in the pre-

ceding case. The die, however, is fastened to the upper mem-
ber and the punch to the lower. The die is practicallj' a

copy of the blanking die, except that more care is exercised

in machining, as the product from this tool must fit the gage.

Referring to the die A, the support under the inserted part

B is a stud C screwed into the cast-iron holder, one end being

tapped for the fillister-head screw which fastens the inserted

member to the stud. The shedder or ejector B is made in two
parts. When making the punch, sufficient length is allowed

and cut off for this member. A flat plate is fastened to It

by screws or rivets as the case may be. A hole is drilled for

clearance to allow the plate freedom in working.

Two spiral springs E actuate the shedder through the

plungers F. In order to release the work from the gage-pins

G, a contrivance shown in the cross-section is used, and con-

sists of two rods with eccentrics H turned on one end. The

eccentric operates in a slot in the plunger /. The eccentric
rods have cranks J fastened to one end which are joined to-

gether by the link A', the latter having a small handle at-

tached to it, to assist in operating it.

The amount of stock shaved from each edge is about 0.004

inch. This leaves a smooth cut, and with proper care in ref-

erence to keeping the die sharp, good work free from burrs is

obtained. In shaving dies the same rule applies as in gear-
cutters—that is, keep them sharp; if used in a dull state

the edges become rounded very quickly and require much
more grinding, whereas, if taken in time all that is neces-
sary is to grind off from three to five thousandths inch.

* * *

EVOLUTION OP A FLAT TWISTED DRILL POINT
The accompanying illustiation shows four of the stages in

the manufacture of a fiat twisted drill. The illustration shows
at A an end view of the rough flat stock from which the drill

is made. At B is shown the end of the drill alter having been
twisted, but before it is ground or thinned down to the proper
thickness for the drill point. It will be seen that the section
at the point is entirely too thick to be used as a drill point,

and that a great amount of grinding is required to reduce

Four Stages in the Manufacture of a Flat Twisted Drill

the point to a suitable width. In fact, the width of the point
is even greater than the thickness of the flat stock from
which the drill is twisted, on account of the angle that the
line at the point makes w^ith the original flat side of the stock.

It will also be seen that the cutting edge or lip is not a

straight line, as it should be for efficient action, but that it

is decidedly curved. At C the point is shown partly ground
to the correct thickness, the curve of the cutting lips being
less pronounced; in fact, one part of the cutting edge has
assumed a straight line form, while the remainder still has
the original curved shape; the thickness of the point is also

too great for the purpose of the tool. At D the finished drill

point is shown, the cutting lip here being a straight line and
the point reduced to the proper thickness.

It is apparent that the process of grinding or thinning the

point of the drill and straightening the form of the cutting

lips is a slow, difficult and costly one, on accoi^nt of the fact

that it must be done by hand. As this grinding is done only

at the point when the drill is manufactured, the web being

otherwise of the same thickness as shown at B. it is also evi-

dent that when the drill is later ground for sharpening after

having been dulled, and it is shortened, it must be ground in

the flute by the user in order to obtain a point of the proper

width and straight cutting lips. It is evident that this is

a difficult operation for the user, and this, in fact, is one of

the disadvantages of the regular type of flat twisted drills,

otherwise so efficient, and has been the cause of several

attempts to improve the drill, by constructing it in such a

manner as to make the grinding easier, and make the use of

a machine for this purpose possible.

^ * *

An analysis of the causes of ah accidents to aeroplanes at

the British meets last fall shows that out of 40 accidents, 13,

or 32.5 per cent, were due to the failure of the engine; 10, or

25 per cent, were due to descents on bad ground; 6, or 15

per cent, were due to sudden gusts of wind which the stability

of the machine was not able to resist; 5, or 12.5 per cent,

were due to breakage of the propeller, and 6, or 15 per cent,

were due to fire and miscellaneous causes.
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METHODS USED IN MANUFACTURING
THE STEPTOE SHAPER

By G. K. ATKINSON

Some time ago the line of siiapers built by the John Steptoe

Shaper Co., Cincinnati, Ohio, was redesigned, and since that

time a great many of the methods used in the construction of

these machines have also been changed. While some of the

methods adopted are well known in modern shop practice,

there are others which are novel, and which should arouse

the interest of the mechanic. The accompanying halftones

and line engraving illustrate some of the methods used, and

it Is the object of the present article to briefly describe some

of the more interesting features.

In Fig. 1 is shown the back-gear lever A—a malleable iron

casting—which is drilled, reamed, and faced to the required

dimensions, at B, and is then clamped in the slotting fixture

Pig. 1. Two Pistures used for Cutting Elongated Holes

C, using the hole at B as the locating point. Clamp D holds

it rigidly to the slide E on the fixture. The fixture is pro-

vided with two hardened bushings at F. The lower bushing

receives and guides the drill after the lever has been drilled

through at O, the drill being fed down and through the upper

bushing. With the drill in this position the slide E carry-

ing the lever A is fed by hand across the fixture until it

comes in contact with a stop provided. The drill, being

HiaB| 'ff^HM? 'tKf'l
V ptt

*<f- 'IV' /fT^

^^^I^^^^^K*'' ' ]9i^^^uJ^Vf/£
"^jHifa^ m^ ^^^^H'/niK. 1

1

k Hm
^^^^^^IBK'tfTEt <^ 2.

^^^Hy^gJlIP' ^^B
^^^Vi?:.^^BU^ ^B

1%^^
m. ' m^^^BlSlSm i^H

Pig. 2. Fixture for Cutting Slots in Toolposts

guided in the two bushings, makes an ideal spiral milling cut-

ter and produces a good clean slot from the solid stock. The

slot is one-halt inch wide by one inch long, and one inch

deep; the time required to drill and mill the slot is only

two minutes.

This fixture suggested the one shown at U in the same il-

lustration, which is mounted on the knee of a sensitive drill

press, and which consists of a harp and harp-slide from one

of the company's regular shaper heads. This fixture is used

for cutting the slot in boring and facing bars, and is shown

with a facing bar clamped in position for slotting. The ver-

tical part / which is bolted and doweled to the back of the

harp ./, supports the two arms K and £„ which carry the bush-

ings for guiding the drill and reamer. The V-block L locates

and holds the bar .1/ in line with the drill spindle and bush-

ings, while being drilled and slotted. The method of cutting

the slot is as follows: Assume as an example that a slot 5/16

inch wide and l^i inch long is to be cut in a bar which is

Flf. 3. Some of the Toolposts and the Diill used for Slotting them

clamped as shown. The bar is adjusted by means of the ball

crank at the end of the slide until the drill is in position to

drill the hole forming one end of the slot. The index collar rv

on the adjusting screw is now set at zero, and the first hole

drilled; then the table B. is fed over a distance equal to 5/16

inch and the second hole drilled, the same operation being

Fig- 4. Fixture for Milling Hexagon and Square Heads on Vise Screws, etc.

performed until four holes have been drilled through the bar.

Now a drill having an almost flat or "square" cutting end Is

substituted, and by means of this the stock between the holes

is drilled out. The stock which remains after this second

drilling operation is removed by a hand reamer supported by

the bushings in the brackets K and iv, below and above the

Fig. 5. Device for Drilling Index Plates in a Brown & Sharpe
Automatic Gear-cutter

bar. After this operation nothing is left except to square

the ends of the slot, which is done by hand.

In Fig. 2 is shown a fixture in which the same idea is car-

ried out in a still more elaborate manner, this fixture being
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used for drilling and n:illiiig the slot in the toolpcst for the
shaper. This fixture consists of a base A cast integral with
an oil pan, a slide B. a headstock C. a tailstock 1). drill bush-
ing supports E. posts F. four stops G (two bting shown in the

illustration and two being placed on the opposite side of slide

B), and the feed-screw and handwheel. The toolposts are
turned, drilled and tapped for the binding screw, and cut off

from the bar in a hand screw machine; they are then clamped

Figr. 6. A Bevel Gear and Face Clutch Milling Attachment for the
BroTvn & Sharpe Automatic Gear-cutter

in the headstock C by means of a nut and wedge bolt H. The
tailstock spindle, which is provided with a bell center, sup-

ports the small end of the toolpost. The slide is adjusted by
means of a handwheel until the drill conforms to one end of

the slot to be cut. The stops are then set for that end of the
slot; the drill is fed through the toolpost and well into the

lower guide bushing, after which the work is fed across the
drill until the slot is cut to the required length, and then the

stops at the other end are set for the length of the slot. The
subsequent pieces require no measuring, as they are all

clamped in the same manner, the stops insuring that they
become exact duplicates.

The cutting lubricant is copiously supplied from a tank at

the side of the drill press by a pump of the Brown & Sharpe
design, bolted to the side of the column, thus permitting the

drill to be run at a very high speed. At first, considerable

trouble was experienced in finding a drill that would stand

satisfactorily is the Ceifor three-fiuted twisted high-speed
stfel drill.

The slot in the toolpost for the 2i)-inch shaper is 25/;J2 inch
wide by 2 17/32 inch long, and the average time required for

drilling and milling the slot complete in lots of 125, is 3.8

minutes for each; the drill mentioned requires only one sharp-

ening for the entire lot without any apparent dulling of the
cutting edges. Some of the finished toolposts, and the drill

with which they were drilled and milled, are shown in Fig. 3.

The drill is backed off so as to have a keen cutting edge be-

tween the points A and B. Fig. 7 shows the toolpost slotting

jig. From the description already given with reference to

Fig. 2, no difficulty should be experienced in understanding
the design. The headstock and tailstock are not shown in

position in Fig. 7, except in the side elevation.

The milling fixture shown in Fig. 4 is used for milling
hexagon and square heads on vise screws, shafts, bolts, etc.

The spindle is provided with a taper bearing, and with a
clamping and take-up nut B. and is cast integral with the

index plate A. The jig for holding the work to be milled is

provided with a _
collet for each size

piece to be milled.

The index plate
has ten holes
drilled through it,

the holes being

reamed for a lock-

ing pin having a

15-degree included

angle. Six of the

holes are 60 de-

grees, and four of

the holes 90 de-

grees apart. After

the holes for the

index pin have

been reamed, they

are tapped the re-

mainder of the
way through the

index plate to per-

mit of the inser-

tion of the round-

head cap-screws C.

of which there are

twelve, six of these

being long enough to come flush with the back of the index
plate and six being shorter. When milling a hexagon head, the
short screws are put into the six holes marked "6," to prevent
chips from getting in, and the long screws are put into the four
holes marked "4," to prevent the locking pin from entering
any of these holes, thus making it impossible to index incor-

rectly. When milling square heads the opposite course is

pursued, so that under no circumstances can a mistake be
made in indexing the work. The spindle is at an angle of

30 degrees to the base of

Fig. 8. Jig for Drilling and Reaming the Hole for
the Stroke-adjusting Scre'w in the Bull-gear

the fixture, which facili-

tates the chucking and re-

moving of long shafts or

screws having a collar

back of the square. The
side of the fixture is fin-

ished parallel with the

spindle, and grooves D
and E are provided for

locating-keys which per-

mit the fixture to be
turned over on the side
and set with the spindle
parallel to the milling ma-
chine table for milling

the side pressure in milling this slot. The ordinary carbon collar-head screws and work of a similar nature with an end-
steel drills did not permit of speeds high enough, and the mUl. It is obvious from the location of the grooves D and A'
milled high-speed drills would break between the guide bush- that the fixture may be set either with the spindle parallel
ings. The only drill that has so far been found to work with, or at right angles to, the milling machine spindle

2Iiichi}tt'ry.y. Y

Pig. Construction of Fixture showm in Fig. 2
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In Fig. 5 is shown an interesting drilling fixture for drill-

ing index plates for index centers. The fixture is mounted on

the carriage of a Brown & Sharpe automatic gear-cutter, and

the index plate is mounted on an expanding arbor in the

spindle of the gear-cutter. The plates are made in lots of

fifty, and in drilling these, the machine is first set to index

the holes in the outer circle. The outer row of holes is

drilled in all the plates in the lot, and the machine is then

set to index the holes in the second row. All the holes in

this row are drilled in all the plates, and so on until the

index plate is finished. This method not only insures accu-

rate results, but also eliminates the possibility of errors in

indexing.

In Fig. 6 is shown a bevel gear and face clutch milling at-

tachment for the Brown & Sharpe automatic gear-cutter. It

will be seen that this attachment is rigidly supported by the

overhanging arm, and also has a bearing on the nose of the

spindle. It is graduated in degrees at A and can be rotated

Fig. 11. Milling Belt Sliilter Cams in a Lathe

through an angle of 100 degrees, thus having ample range for

bevel gears of any angle as well as for face clutches.

In Fig. 8 is shown a jig for drilling and reaming the hole

for the stroke-adjusting screw in the bull-gear of the shaper.

The bull-gear is located by an eccentric stud A and clamped

by bolt B and toe-clamp C, which insures all holes being

drilled straight and true with the bearing A in Fig. 9. In

this latter illustration are shown other drill jigs used for the

bull-gear, the bull-gear block and slats. The jig B is for

drilling the six tapped holes for the slats, and the pin hole

shown at E. At C is shown a jig with an eccentric clamping

arrangement for drilling the slat shown in position in the

jig. Two more slats are shown In front of the jig and the

locating-pin is shown at D. The jig is entirely open, thus per-

mitting free access for cleaning.

In Fig. 10 is shown a lathe fixture which holds the vise

swivel bolts while the radial portion is being turned on the

bolt heads, this portion fitting the T-slot in the vise face.

The bolts are slipped into the holes, as shown on the left

side at B, and are held in place by nuts at the back. The

rim C is of the same width as the finished bolt head, and

serves as a gage for setting the lathe tool. As the fixture

holds sixteen bolts at a time, this method of machining them
is very rapid and effective. Some of the finished bolts are

shown at D beneath the faceplate.

The method of milling the belt shifter cam for the triple-

geared shaper is shown in Figs. 11 and 12. The cam-cutting

fixture is mounted on the lathe carriage, as shown, and the

master cam A in Fig. 12 is bolted and doweled to a faceplate

and is actuated by a roller held in the tailstock spindle, as

indicated. The belt shifter cam is mounted on a stud and
clamped as shown at A in Fig. 11. It is then fed toward the

end-mill by the tailstock screw, and revolved by the ball-

crank B which operates the worm-gear r.

* * *

An attractive and convenient method for storing patterns

is used in the shops of the R. K. LeBlond Machine Tool Co.,

Cincinnati, Ohio. Ordinarily, patterns are stored on per-

manent wooden shelves, which has several disadvantages.

All the dirt and dust carried from the foundry with the pat-

Ftg. 10. Method ot Turning Vise Swivel Bolts
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FJg. 12. Master Cam and Guide Roller used when Milling Belt Shifter Cams

terns collects on the shelves. The store-room becomes very

dark, and the fire risk is increased. Besides, as the shelves

are permanently put in place, some patterns will be found

to be too large to go into the space where they properly

belong, while the space provided for other patterns is larger

than required. In the shops of the above-mentioned com-

pany, however, the shelves are made of expanded metal, held

in metal frames attached to brackets at the ends, which, in

turn, are supported by upright pipes to which the brackets

are held by means of set-screws. In this way the shelves

can be moved up and down as required by the sizes of the

patterns, and the sand and dust cannot collect on the shelves,

but falls through the expanded metal to the floor, where it

can be easily swept up and removed.

* * *

The working hours of the factories in Cleveland are from

6:30 to 11:30 and 12 to 5 Central standard time. There is a

movement on foot to change to Eastern time and begin work

at 7 o'clock and stop at 12 and 5:30. The change would mean
that work would begin one-half hour earlier than now, and

the men would have more daylight time after hours for

recreation, etc.
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EXTERNAL CUTTING TOOLS-

5

PRACTICE FOR THE BROWN & SHARPE AUTOMATIC
SCREW MACHINES

By DOUGLAS T. HAMILTON-

This article, the concluding installment of the series on
external cutting tools, treats of angular cutting tools, shaving

tools, shaving-tool holders and feeds and speeds for shaving.

Angular Cutting- Tools

When it is necessary to form the end of the work cone-

shaped and produce a sharp point, a tool which is fed in

similarly to an ordinary cut-off tool does not give satisfactory

results. An example of this class of work and the attach-

-CROSS SLIDE

Mailihfrj. .V. Y.

Fig. 20. Cross-slide Angular Cutting-off Tool

ment used for forming it are shown in Fig. 20. The work,

which is shown at A. is a blank for a combination drill and
countersink. The angular cutting-off attachment consists

mainly of a bracket B, which is fastened to the machine by

two cap-screws C. These screws are located in the holes

which are used for fastening the slotting, cross-drilling and

burring attachments to the machine. The sliding member D,

fitting- in dovetailed grooves cut in the bracket B, is used for

holding an ordinary circular .forming tool E, which is held to

this sliding member by cap-screw F. The usual means for

groove cut in the slide, by a fillister screw A". This rack

meshes with gear L which, in turn, meshes with gear M In

contact with the rack A'. Rack A' is attached to the cross-

slide by means of a block held in the T-slot cut in the cross-

slide, by a block Q and two fillister screws P. The gears L
and M are held on studs If and S fitted with bronze sleeves

on which the gears rotate. These bronze sleeves are provided

with oil grooves, and oil holes are drilled through the studs,

so that a copious supply of oil is given to the bearings.

Fig. 22. Shaving Tool for Forming Long "Worli

The operation of this attachment is as follows: As the

cross-slide advances, the rack ^ attached to it, rotates gear M
which, in turn, through gear L and rack J, forces the slide D
in as indicated. Slide D is returned to its former position

in a similar manner, when the cross-slide drops back. The
circular tool E follows a diagonal line of travel, so that the

point on the work is turned to the correct angle. Thus a very

fine point can be made on the work, as no pressure is brought

to bear on the part being severed, the weight of the work
alone breaking it off.

An angular turning tool which is constructed on a different

principle from that shown in Fig. 20 is shown in Fig. 21.

This tool is held in the turret, and is operated by a rising

block held on the cross-slide. The construction of this tool

//—^-—'/
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Macliinery. X.Y.

Fig. 21. Back Recessing Tool for Small Work

adjusting the circular tool is provided; this consists of an

eccentric cap-screw G and a plate H. The eccentric screw

G is locked by the screw /.

Attached to the sliding member D is a rack J held in a

• Assotiate Editor of M.\CHiNEKi-.

Fig. 23. Type of Shaving Tool used in the Shaving-tool Holder
shown in Fig. 24

is as follows: Attached to the body A by a shouldered screw

B is a plate C. Tapped into plate C is a screw D, checked

by a nut E. The sliding member F, fitting over dovetailed

ways formed on the angular face of the holder A. is attached

to the block C by means of a screw G. The tool-holder H is

made integral with the sliding member F. ana holds the turn-

ing tool /, which is held in a slot cut in the

holder, by two headless screws J, and rests

on a pin K.

In operation, as the rising block presses

on the screw D it swivels block C on screw

B, and as block C is attached to slide F
by screw G, it carries the slide along the

face of the tool-holder, thus turning the re-

cess in the work as shown at L. When the

rising block drops back, the tool-slide F is

returned by a colled spring M held in the

body A, through a spring plunger X press-

ing against a pin held in the sliding member F. A gib and
adjusting screws are also provided to make allowance for

wear and the free movement of the slide. A bushing P held

in the body of the holder by a screw Q supports the forward

end of the work, while the recess is being turned. An angular

Machiiieru. .V. i'.
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cuttiag-off tool which is held in the turret and operated on

by a rising block was illustrated and described in the June,

1908, number of Machinery.

Shaving- Tools

When forming work of irregular contour, in the automatic

screw machines, it is common practice to use a shaving tool,

which is operated tangentially to the work and passes either

under it or over it as conditions may require. It is custom-

ary, however, to place the shaving tool on the rear cross-slide,

so that the shaving operation can be accomplished at the same

time as the turret operations, when the spindle is running

forward.

Shaving tools are made from tool steel containing a high

[XK^ N4^
/A

^^

°"H^ Mii,:'ii'i.ri/. .V. V,

Fig. 24. Sha\ing.tool Holder which can be used for a Wide
Range of Work

percentage of carbon, on the top face of which is formed the

irregular contour to be reproduced on the work. High-speed

steel, as a rule, does not give very satisfactory results, owing,

no doubt, to the fact that to get the best results from this

steel, high peripheral velocities must be used. When high

peripheral velocities are used, the extreme cutting edge of

a high-speed steel tool becomes ragged and will not produce

a smooth finish. A brand of steel which has been found very

satisfactory for shaving tools is Bohler's special Styrian steel.

This steel is extremely fine-grained and produces a high finish

on the work. The surface speed, of course, cannot be as great

as if a tool made from high-speed steel were used; but this

ilacliiniru, X.Y.

The angles on the type of shaving tool shown in Fig. 22 for

cutting the materials specified are as follows:

Material Cutting Angles in Degrees

Brass rod A = 20, B = 30, C= 10;

Machine steel A = 30, B = 40, C= 15;

Tool steel A = 40. B = 50, C= 15

;

While the shaving tool shown in Fig. 22 is used extensively

on the automatic screw machines, it is difficult to harden be-

cause of its length. If sufficient care is not exercised it will

be distorted, and where the ccntour is of such a shape that it

is impossible to grind after hardening, this becomes an ob-

jectionable feature. A shaving tool which does not present

the same difficulty in hardening is shown in Fig. 23. This

shaving tool is a short block which is held in the holder

shown in Fig. 24. A support is also provided so that the

work need not be supported from the turret except when the

length being shaved is long in proportion to the diameter.

Owing to the rigidity of the support, the cutting angle can

he less than the angle A shown in Fig. 22. The cutting angles

on the shaving tool shown in Fig. 23 for cutting the various

materials are as follows:

Material Cutting Angles

Brass rod a = 10 deg. /3^ 10 deg.

Machine steel a= 15 deg. ^= 15 deg.

Tool steel a= 20 deg. /3 =: 15 deg.

The chief use of this tool is for finishing the work after it

has been rough formed with a circular form or other external

Fig. 25 Shaving-tool Holder of the Box Type

has very little effect on the production of the automatic screw

machines where accurate and finished work is the chief

requisite.

It is not necessary when applying a shaving tool to the

work to incline it at an angle to the horizontal plane to any

great extent. The best results are obtained by holding the

tool practically parallel, so that when passing under the v.ork

the forward end of the tool is at approximately the same

height as the rear part. This produces a smooth finish on the

work, as the shaving tool burnishes it after removing the

material. Holding a shaving tool practically in a parallel

plane, obviates the needless and difficult calculations which

would be necessary to obtain the shape of the tool if the tool

were inclined at an angle.

Shaving tools are used to follow a circular forming tool

and produce a smooth finish as well as to completely form

the work, finishing it without having rough formed it with

any other tool. Where the work has not been roughed down

previous to shaving, a larger cutting angle is necessary, and

if the work is long in proportion to its diameter the tool

should be ground with two cutting angles A and B, as shown

in Fig. 22, so that the extreme point of the tool will be where

the greatest amount of material is to be removed. This pro-

duces a shearing cut and removes the material more easily.

M,.h:,i>ra. V.Y.

Pig. 26. Combination Cut-off and Shaving-tool Holder

cutting tool. As a support passes over the work after shav-

ing, a burnished appearance is the result; of course, it is

absolutely necessary to have the faces of the shaving tool

and support polished if good results are to be expected. The

first step in making the shaving tool shown in Fig. 23 is to

form it into a block as shown at A. A saw slot a is cut at the

desired angle, so that the part 6 can be broken off after the

shape required is milled on the top face and the tool hardened

and polished. The polishing can be accomplished in a milling

Fig. 27. Ejector used iu Connection -with the Shaving-tool Holder
shown in Fig- 26

machine by holding a piece of brass or copper iu a chuck,

the outer end of the brass being formed to the contour of the

tool. Emery is applied to this lap, and by running the car-

riage back and forth with the shaving tool held in the vise,

a very smooth finish can be obtained. After the tool is pol-

ished the part 6 is broken off and the tool ground as shown

at B. By leaving the part & on until the tool is polished, thu

cutting edge will not be rounded and the tool can be more

easily polished.
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For cutting machine or tool steel it is preferable to make
the shaving tool thinner at the rear end to provide for clear-

ance. Making the tool from 0.001 to 0.0025 inch thinner at

the rear than at the front end, gives the desired result. This

can be accomplished by packing up the rear end when mill-

ing the form on the tool. This type of shaving tool when
used on steel should not be used for rough forming, but for

finishing only—^that is, the work should be rough formed be-

fore shaving. Ply-cutters are used in making this tool w-hen

B ^
.Vn,li,,urii. X.Y.

Fig. 28. Shaving-tool Holder tor Long -Work

the contour is very irregular: but when a large number of

tools is to be made it might be advisable to make a formed

milling cutter.

When the work is rough formed before shaving and the

shaving tool is only used for finishing, the amount; to be

removed from the diameters are as follows:

Diameter Amount to Remove in Inches

1/16 - % 0.0050

%-% 0.0075
%-% 0.0100

%-Vs 0.0150

Shaving-tool Holders

It is necessary to hold a shaving tool rigidly if good results

are to be expected, and if the work is small in diameter in

proportion to the length being shaved, it is also necessary

to use a support. A shaving-tool holder which will be found

satisfactory for this class of work is shown in Fig. 24. This

holder is held on the rear cross-slide and consists of a ma-

chine-steel body A, which is held to the cross-slide by means
of the nut and bolt B and C, the latter fitting in the groove

in the cross-slide. The shaving-tool block and support D and

E are held to the two members F and G by fillister screws as

shown. A tongue is formed on members F and G which fits

in grooves cut in the shaving block and support.

The gib H is provided for raising the shaving tool D to

the correct height, being operated on by the collar-screw I.

fitting into a slot in the gib and screwed into the base of the

holder A. The gib / is provided for increasing and diminish-

ing the distance between the shaving tool D and the support

E, thus governing the diameter of the work. A collar-screw

A', fitting in a slot cut in the gib / and tapped into the holder,

is used for adjusting the gib. When members F and G are

set correctly, they are held in the body A by means of screws

L, M and A'. Elongated slots P are provided in holder A,

so as to allow screws L and M to be moved up and down,

which provides for adjustment for different diameters.

The ordinary adjustable block provided in the toolposts for

holding circular tools is also provided in this holder. This

block is adjusted by the screws R. and is used for setting

the side of the shaving tool parallel with the face of the

chuck. The front edge of the support E should have the same
face angle as the shaving tool D, but should be set a distance

equal to 1/40 of the diameter of the work back from the face

cf the shaving tool.

It is obvious that a shaving-tool holder of the type shown in

Fig. 24 can be used for a wide range of work. The only

parts to be made when using it for a different piece of work
are the shaving tool and support. The wide range of adjust-

ment also provides for the shaving of different diameters. By
making the blocks D and E of various thicknesses to suit

the diameter of the work, a still greater increase in the dif-

ferent diameters that can be shaved is possible.

In Pig. 25 is shown a shaving-tool holder for holding a shav-
ing tool of the type shown in Fig. 22, which is operated from
the rear cross-slide. This holder is of the bo.x type, and a

tapered gib A is provided for adjusting the tool for various
heights, which is actuated by the fillister screw B, fitting in a
slot cut in the gib and screwed into the holder. Set-screws G
are used to prevent lateral movement of the shaving tool, and
a pad 7) operated on by two set-screws E is used to hold the
shaving tool down on the adjustable gib. This pad 1) is made
with the same contour on its lower face as the shaving tool,

so that it will hold the latter rigidly. Where the contour of

the tool is of a diflJcult shape to make, it is customary to

have the pad bear only on two or three points, which obviates
the necessity of putting any more time on the pad than is

really necessary. A screw F is provided for holding the pad
when the shaving tool is removed. The shaving-tool holder is

held to the cross-slide in the same manner as the circular-tool

holder.

A shaving-tool and cut-off-tool holder combined are shown
in Pig. 26. This type of holder is used when the other cross-

slide is occupied by a forming tool. The construction is simi-
lar to that shown in Fig. 25, e.xcept for the additional provi-
sion for holding the cut-off tool blade A. This is held in a
groove cut in the holder, by a block B which, in turn, is held
by the cap-screw C. When using a combination shaving and
cut-off tool of this kind, provision has to be made so that the
work when cut off will not stay on the shaving tool. A simple

Macliitury. .V.T.

Fig. 29. Cams for making a Handle which Is formed by a
Shaving Tool

device for overcoming this difficulty is shown in Pig. 27.

This consists simply of a split ring A which is held on the

hood over the chuck by the cap-screw B. A wire rod C, which
is so located that it will remove the work from the shaving
tool when the cross-slide drops back, is held in the ring A
by a headless screw D.

In Pig. 28 is shown the holder which was used for holding
the shaving tool shown in Fig. 22. This holder differs some-
what from those previously described in that provision is

made for raising the front end of the shaving tool. The shav-
ing tool rests on a pin A and is adjusted by two set-screws B.

The object in making this adjustment is to provide for clear-

ance, which is necessary on account of the wide bearing
surface. The work for which this shaving-tool holder was
designed is shown at B in Pig. 29, where the cams for making
the piece are also shown. The piece B is made from brass
and the irregular-shaped part is completely formed by the
shaving tool. The lobe which operates the shaving tool is

shown at C on the rear cross-slide cam. Numerous other de-

signs of shaving tools could be shown, but those described
illustrate the types generally used for this class of work.
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Speeds and Feeds for Shaving

As a rule, shaving tools can be operated at the same speed

as circular form tools, the speeds for which were given in

the article entitled "Circular Form and Cut-off Tools" in the

March and April, 1910, numbers of Machinery. However, as

there is more cutting surface in contact with the work, extra

precaution should be taken to see that the tool is copiously

supplied with lard oil. Provision should also be made for

removing the chips, thus avoiding the rough work, which would

result should chips become lodged on the face of the shaving

tool.

The feed at which a shaving tool can be operated satisfac-

torily is governed largely by the following conditions:

1. Amount of material to be removed from the diameter.

2. Character of the material.

3. Angle of the cutting edge.

4. Length of the work in proportion to the diameter.

The amount of material to be removed from the diameter

should, to a large extent, govern the angle of the cutting

edge, and is a more important factor than is the nature of

the material. Owing also to the extra amount of cutting

TAPS AND TAPPING*
By "A"

Two or three years ago the readers of Machinery were
treated to some interesting and ably-written articles on taps,

their use, and the methods of making them; the contributor

of these interesting articles must have thought that he im-

parted in them all the knowledge it is good for us to have

regarding these all-important tools, as we have since been

looking in vain for some more such material. It was, therefore,

with all the more interest that the writer read the article in

the May number of Machinery entitled "Square-threaded

Taps," dealing with the troubles encountered when using

them, and the elimination of some of these difficulties.

The object of the writer in presenting this article to the

readers of Machinery is to suggest further means and

methods for making not only square-threaded taps, but taps

with any form of thread, whereby the ultimate object—

a

straight-threaded hole and a smooth and correctly formed

thread-—may be obtained. When a smooth and straight-

threaded hole is of minor importance and is not necessary.

TABLE VI. FEED PER REVOLUTION FOR SHAVING TOOLS

Width of
Smallest Diameter to be Shaved, in Inches

Shaving
Too!,

in Inches i
B
ST A i 1^. 1 i 4 i

0.0150i 0.0025 0.0030 0.0035 0.0040 0.0045 0.0050 0.0060 0.0080 O.OIOO 0.0120

A 0.0020 0.0035 0.0030 0.0035 0.0040 0.0045 0.0055 0.0075 0.0095 0.0115 0.0145

1 0.0015 0.0020 0.0025 0.0030 0.0035 0.0040 0.0050 0.0070 0.0090 O.OUO 0.0140
7

i

0.0010 0.0015

0.0010

0.0020

0.0015

0.0025

0.0030

0.0030

0.0035

0.0035

0.0030

0.0045

0.0040

0.0065

0.0060

0.0085

0.0080

0.0105

0.0100

0.0135

0.01300.0025

f

i

1

0.0020

0.0015

0.0010

0.0008

0.0008 O.OUIO 0.0015

O.OOIO

0.0020

0.0015

O.OOIO

0.0035

0.0020

0.0015

0.0010

0.0035

0.0030

0.0025

0.0020

0.0055

0.0O50

0.0045

0.0040

0.0075

0.0070

0.0065

0.0060

0.0095

0.0090

0.0085

0.0080

0.0125

0.0120

0.0115

0.0110

0.0025

0.0020

(i 663h

0.0030

0.0035

0.0040

0.0035 . 0045

1.^

1|

0.0015

0.0010

0.0008

0.0020

0.0015

0.0010

0.0030

0.0035

0.0030

0.0040

0.0035

0.0030

0.0008 0.0015

0.(11)10

0.0035

0.0030

0.0O25

0.0055

0.0050

0.0045

0.0075

0.0070

0.0005

0.0105

0.0100

0.0095

0.011.50

0.0045 0.0000

u 0.0008 0.0015 0.0035 0.0040 0.00.55 0.0020 0.0040 0.0060 0.0090

Ij 0.0010 0.0020 0.0035 0.00.50 0.0015 0.0035 0.0055 0.0085

0.0008 0.0015

0.0010

0.0030

0.0025

0.0045

0.0040

0.0010 0.0030

0.0025

O.f^0.5(»

0.0045

0.001:^0

0.00750.0080

3 0.0008 0.0020 0.0035 0.0075 0.0020 0.0040 0.0070

21 0.0015 0.0030 0.0O7O 0.0015 0)35 0.0005

2i

2f

0.0010

0.0008

0.0025

0.0020

0.0005

0.0060

0.0010 0.00 JO

0.0025

. 0060

0.00.55b.fiM

2?- 0.0015 0.00.55 0.0095 (1 . 0020 0.00.50

surface and insufficient clearance, a shaving tool cannot be

fed at the same rate of feed as a circular form tool can.

That is to say, to remove the same amount of material from

the diameter requires a greater number of revolutions with

a shaving tool than w-ith a circular form tool. Where the

length of the work is more than three and one-half times its

diameter, a support should be used. Provision is made for

this In Table VI, and it should be understood that the feeds

given under the heavy lines should be used only when the

work is supported.

It is obvious from the foregoing that the feed should be

decreased when the cutting angle is decreased and, on the

other hand, the feed should be increased when the cutting

angle is increased. The feeds given above the heavy lines

in Table VI are applicable to shaving tools having the angles

given in reference to Fig. 22, while the feeds below the heavy

lines are for shaving tools having the angles given in refer-

ence to Fig. 23, and also for the angles given in reference to

Fig. 22 when a support is used. When a shaving tool and

support of the type shown in Fig. 24 are used, the feeds

above the heavy lines in Table VI can be increased 50 per

cent with satisfactory results.

* * *

We all respond more or less to the rhythm of motion and

sound. So, it is hard to find a laggard in a hustling shop and

impossible to keep a spirit of hustle in a draggy oue.

one tap made as outlined by the former contributor will meet

the requirements, and is, of course, most economical, as far

as tne making of the square-threaded tap is concerned. When,
however, the threaded hole must be straight and smooth, a

different type of tap is required, and where the pilch and

lead are coarse, more than one tap is necessary.

Fig. 1 shows a set of taps (IV2 inch diameter, 2 square

threads per inch) made as the writer would recommend,

whereas Fig. 2 shows a set of these taps as generally made.

Fig. 5 illustrates the action of the two kinds of taps, and

shows the portion of metal that each tap in the set cuts away
in the nut. A set of taps made as shown in Fig. 1, with the

first tap in the set made as outlined by the contributor in the

May number (not indicated in this engraving) will, it other-

wise well and properly made, produce the desired results men-

tioned above. It will be noted that each succeeding tap in

the set is cut with a narrower tool, the finishing tap being

cut with a tool of the correct width, thus making the teeth

* For additional infoimation on taps and tapping, see the following
articles previously published in Machineky : "Square-Threaded Taps."
Way 1911; "Squares on the Ends of Taps and Reamers." .Vpril 19()!i

;

"Stove-Bolt Taps," March 1909; "The Manufacture of Taps," .Jan-

uary and February 1909; "Special and .\djustab!e Taps." .luly 1908;
"Ta'per Taps," March and .\pril 1908 : "Testing the Lead of Taps
and Screws." .January 1908; "Acme and Square Thread Taps in Sets,"
November 1907; "Oversize Limits of Taps," .\ugust 1907; "Adjust-
able Reamers and Taps with Inserted Blades." July 1907; "Remarlts
on the Making of Hand Taps," June and July 1907 (and the articles
there referred to) ; "Hobs and Die Taps." March 1907 : "Machine
Taps." February 1907; "Formulas for Determining the Proportions
of Taps." January 1907; "Tapper Taps." December 1906; and "Hand
Taps with Standard Threads." July 1905.
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of each succeeding tap in the set wider, so that each tap will

finish the sides ot the thread in the nut as well as the bottom.

As the amount cut on the sides is not great—merely sufficient

to remove any irregularities left by preceding taps and at the

same time to smooth up the sides—a hole will be tapped which
will leave very little to be desired. Taps as regularly made,

as shown in Fig. 2, will invariably produce holes with threads

as indicated to the right in Fig. 5; hence, they should not be

used when accuracy and smoothness of action between screw

and nut are desired, as the bearing surfaces between the

screw and nut are but a couple of ridges.

The difficulties encountered when trying to obtain a good

square-threaded hole will also be encountered, in a somewhat

0.356_J L_ 2 SQUARE THREADS PER INCH, SINGLE

rLrLn_^unj
8
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Fig. 1. Set of Square-threaded Taps made as reconimended

less degree, when trying to produce, with a tap, a good hole

with any form and shape of thread. The writer will endeavor

to point out in the following some ot the defects of taps as

generally made, and the means for eliminating these defects,

special reference being made to the production of good taps,

even if at present they would cost more than taps as now
made or manufactured. The makers of taps, however, finding

that the remedies suggested actually will cure the defects in

the taps and tapped holes, will soon find a way of making the

I
.VjC./li/lL/-|/..V.l'.

Pig. 3. Tap Threaded with Taper in Bottom of Thread so as to require
no Additional Chamter on the Top of the Thread

more perfect taps with little or no increase in cost over taps

as now manufactured.

One of the most commonly found defects in nearly all kinds

of taps (hand taps, nut or tapper taps, machine taps, taper die

taps, stay-bolt taps, etc.) Is the large amount of reaming they

are called upon to do when entering the bole to be tapped, and

before "taking hold." Any tap user knows that it requires

more or less pressure on the tap to make it grip, the amount

of this pressure being dependent upon the way in which the

tap is made at its small end or point, that is, at the end of

the tapered or chamfered portion. It will always be found

that the more pressure required to make the tap take hold,

the more reaming will be done, and the larger will be the end

of the hole being tapped; the result will always be a hole

tapered not only at the root of the thread, but in most cases

in the angle of the thread as well. Figs. 3 and 6 show the

two extreme ways in which taps can be chamfered or tapered,

and in Fig. 4 is shown a method embodying a happy medium
between the two. When considering the "taking-hold" prop-

erty of taps and the amount of reaming they do before taking

hold, it will be understood and seen at a glance when referring

to the illustrations, that a tap made lilve that in Fig. 6 must

0.250,^ ' 2 SQUARE THREADS PER INCH, SINGLE

^O.-'jO
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MaclLiiii^rji,X.i'

Fig. 2. Set of Square-threaded Taps as ordinarily made

do a great deal of reaming before taking hold in th° nut,

owing to the wide points on the top of the thread at the end

of the tap. It is equally clear that a tap made like that in

Fig. 4 will lid much less reaming than will a tap made like

that in Fig. 6, owing to the fact that the top of the thread

at the end of the tap is considerably narrower. A tap made
like that in Fig. 3 will have no opportunity whatever of

reaming, as the sharp points of the thread immediately take

hold in the hole. It must be admitted that a tap made like

l-jt.A.^.
O;

Fig. 4. Reccmmended Method of Maldng
Taps

that in Fig. 3 is the ideal one to use if the securing of a

straight-threaded hole were the only requirement. As, how-

ever, a straight hole is not the only thing required—the finish

being an equall}' important factor—a ta[) made like that in

Fig. 3 is not an ideal one, when all conditions are considered;

before giving the reason, however, let us look into how the

three different kinds of taps have been made.

To more clearly illustrate the conditions, a nut has been

shown at the end of each of the three taps, indicating the
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amount of metal cut away in the nut when the whole width

of the nut has been engaged by the small end of the tap. All

The taps must necessarily be small enough on the point to enter

the hole in the nut, which, for the sake of convenience, will

be considered as being the exact root-diameter. It will be

found that taps like that in Fig. 6, are exactly identical with

the first or taper taps in a set of hand taps as generally made;
that is, the thread is not tapered in the angle, but has the

same root diameter the whole length of the threaded portion,

and all the cutting is done by the outside of the chamfered

portion. Taps made like that in Fig. 3 have been tapered In

the angle of the thread an amount equal to the double depth

of the thread (when considering the diameter), making a full

thread all the way up on the chamfered portion. Taps such

as shown in Fig. 4 are made in a similar manner, but the taper

In the angle of the thread is equal to the single depth of the

thread only. As this tap. as will be explained later, is the

ideal one to use when all conditions are taken into account,

tiie writer has prepared the accompanying table, for obtain-

ing the angle and root diameter at the point of taps so made;
this table gives the constants to deduct from the standard

diameter (on the straight part) to get the angle and root

diameter at the point for different pitches and forms of thread.

As was mentioned before, straightness is not the only re-

quirement for a well threaded hole, because the finish of the

CUTTING ACTION OF SUCCESSIVE TAPS IN THE SETS SHOWN IN

Blg.l FIg.2

RIDGE HERE
IF THREADSCF

SUCCESSIVE TAPS
DO NOT COIN-

CIDE

IIJC/UIIL ri/.v 1-

B'ig 5. Action ol Taps shown in Figs. 1 and 2

thread is of equal importance. It is evident that the less

metal the tapered portion of the tap nearest to the straight

part is required to remove, especially if the metal to be removed
is distributed all around the thread as shown by the lower

views in Figs. 3 and 4, the smoother and better will the finish

of the thread be. The lower views in Figs. 3, 4 and 6, of the

same taps as are shown in the upper views of the same illus-

shown in Figs. 3 and 4, but it will also be noticed that the

metal left to be cut away is on top of the thread only, exactly

the same condition existing as that shown to the right in Fig.

5; the thread is thus likely to be left "ragged" on the sides.

Taps like those shown in Figs. 3 and 4, as will be seen from
the illustrations, have metal left to cut away all around the

thread (shown by dotted lines). The amount left, however.

CUTSICE DIAM.OF TAP AND NUT

Figf. 6. Tap Chamfered on Top of Thread, having no Taper at Root of Thread

for a tap made as shown in Fig. 3, is too great, and a tap so

made will invariably produce a poorly finished thread in the

hole. The best tap to use when considering smoothness and

finish, is that in Fig. 4; this tap, as will be seen, has metal

to cut away all around the thread, the same as the tap in Fig.

3, but the amount left to be cut away is not excessive and,

therefore, not detrimental to the finish of the thread. A tap

so made is the best one to use, even if it does not take hold

in the hole as readily as will a tap made as shown in Fig. 3.

The amount of reaming dene by a tap thus made is also so

small as to be scarcely perceptible.

While the writer has seen and used taps made as outlined

in Fig. 4, he has sometimes found that they produced poorly

threaded holes; the reason for this was not, however, to be

found in any incorrect principle of the taps, but was an en-

tirely different one. As it is very simple, but produces a great

deal of trouble, it should be mentioned and a remedy sug-

gested, for even prominent tap makers have failed to take

notice of it in such taps as machine taps, long taper die taps.
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Fig- 7, Taper Attachment tor Threading Taps of the Type sho^vn in Fig. 4

trations, indicate the exact relation between tap and nut,

when the nut is ready to engage the straight portion of the

thread. From the amount of metal left to be cut away, shown
by dotted lines in the illustrations, it may readily be seen

that a tap made as shown in Fig. 6 has a very much smaller

amount of metal to cut away than have taps made like those

etc. The tap shown in Fig. 4 is generally first threaded

straight after having been chamfered; the taper attachment

is then set over to the proper taper, and the thread-tool

matched in with the straight threads. As this "matching" is

done by the eye, it may readily be seen that no matter how
carefully the tool is matched in. there is sure to be some
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error in the matching of the two threads. This error will

always cause the taps to bind when reaching the point where
the taper thread joins wath the straight thread. The threads

on the straight part of the tap will also cut on the sides, owing
to this error, with the result of a very poor form of thread in

the nut, it being generally cut away on one side. To avoid

this difficulty, it is necessary to cut the straight and the

tapered portion at one setting. When making only one or two

taps, this can, of course, be easily accomplished in an ordinary

lathe by connecting and disconnecting the taper bar for each

tap, without, of course, disturbing the tool. When making taps

in quantities, however, this method would not be permissible,

owing to the length of time it would consume, and the con-

sequent excessive cost of the taps.

In order to make these taps at a reasonable cost, however,

both operations should be performed at one setting. This

can easily be accomplished by means of a special taper bar

from the illustrations, it can do any taper work equally as

well as the attachments furnished with regular commert:ial

lathes, and it has the added feature of being able to tuin or

thread at one setting both straight and tapered parts. The
construction might, of course, require some changes for differ-

ent makes of lathes, but it is safe to say that the changes,

additions and modifications made necessary by the adding of

such a bar would be many times repaid, considering the exten-

sive use to which a lathe so provided could be put.

* * *

ADVANTAGE OP ASSEMBLING STANDS
When machine tools and other machines are built accord-

ing to the unit system of construction, that is, when the

various mechanisms used in the complete machine are as-

sembled as a whole by themselves, and then these various

previously-assembled mechanisms are ultiniately assembled to

form the completed machine, it makes it very convenient

CONSTANTS TO BE DEDUCTED PROM THE STANDARD DIAMETER OF THE STRAIGHT PART OP THE TAP TO OBTAIN ANGLE AND ROOT
DIAMETER AT STRAIGHT PART AND AT POINT OF TAP

Number
of

United States Standard Thread' Theoretical V-thread' Whitworth Thread' 1

For R. D. For R. D.. For R. D..

per Inch
For A. D.. Straight Part, For R. D. at For A. D.. Straight Part, For R. D. at For A. D.. Straight Part, For R. D. at

Straight Part and Point Straight Part and Point Straight Part and Point

04

A. D. at Point A. D. at Point A. D. at Point

0.0101 0.0303 0.0304 0.0135 0.0271 0.0406
03 0.0105 0.0310 0.0315 0.0140 0.0280 0.0420
00 0.0108 0.0216 0.0334 0.0144 0.0288 0.0433 0.0107 0.0213 0.0330
58 0.0113 0.0334 0.0336 0.0149 0.0298 0.0447
56 0.0116 0.0233 0.0348 0.0155 0.0309 0.0464
54 0.0130 0.0240 0.0360 0.0160 0.0320 0.0480
52 0.0125 0.0250 0.0375 0.0167 0.0334 0.0501
50 0.0130 0.0260 0.0390 0.0173 0.0346 0.0519
48 0.0135 0.0271 0.0406 0.0180 0.0360 0.0540 0.0133 0.0367 0.0400
40 0.0141 0.0283 0.0423 0.0188 0.0376 0.0564
44 0.0148 0.0295 0.0443 0.0197 0.0394 0.0591 1

43 0.0155 0.0310 0.0465 0.0206 0.0413 0.0018
40 0.0163 0.0325 0.0487 0.0317 0.0434 0.0651 0.0160 0.03i0 6.0480
38 0.0171 0.0343 0.0513 0.0238 0.0456 0.0684 0.0169 0.0338 0.0507
36 0.0180 0.0361 0.0541 0.0241 0.0481 0.0732 0.0178 0.0350 0584
34 0.0191 0.0383 0.0573 0.0355 0.0510 0.0765 0.0188 0.0377 0.0565
33 0.0303 0.041)6 0.0609 0.0271 0.0542 0.0813 0.0200 0400 0.061 10

30 0.0216 0.0433 0.0()49 0.0289 0.0578 0.0867 0.0213 0.0437 0.064!)
38 0.0233 0.0464 0.0690 0.0309 0.0618 0.0927 0.0229 0.04.58 0.06S7
36 0.0350 0.0500 0.0750 0.0333 0.0666 0.0999 0.0246 0.0493 . 0.07S9
24 0.0271 0.0541 0.0812 0.0361 0.0722 0.1083 0.0267 0.0534 0.0801
33 0.0295 0.0580 0.0885 0.0391 0.0788 0.1182 0.0391 0.0583 0.0873
30 0.0335 0.065U 0.0975 0.0433 0.0866 0.1299 0.0320 0.0640 0.0960
IS 0.0361 0.0722 0.1083 0.04«1 0.0963 0.1443 0.0356 0.0713 0.1068
16 0406 0.0812 0.1318 0.0541 0.1083 0.1623 0.0400 0.0800 0.1200
14 0.0464 0.0928 0.1393 0.0619 0.1338 0.1857 0.0457 0.0915 0.1372
13 . 0499 0.0999 0.1498 0.0666 0.1333 0.1998 0.0493 0.09(S5 0.1478
13 0.0541 0.1082 0.1633 0.0723 0.1444 0.2166 0.0534 0.1068 0.1603
11 0.0590 0.1181 0.1771 0.0787 0.1574 0.2361 0.0583 0.1164 0.1740
10 0.0649 0.1299 0.1948 0.0866 0.1733 0.2598 0.0640 0.1281 0.1931
9 0.0733 0.1443 0.2165 0.0963 0.1924 . 2886 0.0713 0.1424 0.2136
8 0.0813 0.1624 0.3436 0.1083 0.3166 0.3249 O.O80O 0.1601 0.2401
7 0.0938 0.1850 0.3784 0.1237 0.3474 0.3711 0.0915 0.1830 0.2745
6 0.1083 0.3165 0.3347 0.1443 0.2887 0.4330 0.1067 0.2134 0.3301
5+ 0.1181 0.3362 0.3543 0.1575 0.3150 0.4735 0.1164 0.2328 0.3423
5 0.1299 0.2598 0.3897 0.1732 0.3464 0.5196 0.1281 0.2502 0.3843
4+ 0.1443 0.2886 0.4339 0.1925 0.3850 0.5775 0.1433 0.2846 0.4269
4 0.1634 0.3348 0.4872 0.2165 0.4330 0.6495 0.1601 0.3202 0.4803
3i 0.1856 0.3711 0.5567 0.3474 0.4948 0.7422 0.1830 0.3660 0.5490

3i- 0.1998 0.3996 0.5994 0.2665 0.5330 0.7995 0.1970 0.3940 0..5910

3 0.2165 0.4330 0.6495 0.2887 0.5774 0.8661 0.3134 0.4369 . 0403

i

* A. D. = angle diameter

similar to that shown in Pig. 7. This taper bar has a mem-
ber A fixed to base C and parallel to the line of centers of the

lathe; another member B may be set over to any desired taper.

This movable member B is pivoted at H. The center of the

stud H is located at the center of that edge of the bar against

which the taper-bar block or roll D travels, and must of neces-

sity be so located, in order that—no matter how much the

movable bar is set over—no opening will be produced between

the fixed and the movable members of the bar. It will also

be noticed that the edge of the bar against which the block

or roll travels has steel strips E fastened to it, hardened so as

to take care of any wear. The outer end F of the adjustable

member B is graduated, and has a pointer G to indicate the

taper.

A taper bar made as shown should prove to be a valuable

addition to any lathe, for, as may be more fully understood

; R. D. " root diameter

for the assemblers and accelerates the work to a great ex-

tent, if assembling stands of an appropriate nature are prcH

vided. In several shops in the Middle West, convenient

stands are provided for assembling gear boxes, lathe aprons,

etc., the stands usually being of a very simple construction,

consisting merely of a slight column on the top of which

is mounted some kind of an angle plate, joined to the upright

in such a way that it can swivel about It in a horizontal

plane, and be raised to various positions in the vertical plane.

By using such stands the assembler can quickly, and with-

out undue exertion, place the parts in the most advantageous

position for rapid and accurate work. He does not need to

lift the heavy pieces, thus wasting time and strength. The

stands should be placed in an open space, so that the assem-

bler can walk around them and work in any position about

the stand that is most convenient.
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WHEN BUSINESS IS QUIET, PUSH HARDER
It is surprising what a difference push \Yill make in business

results. In a comparison of two concerns of equal size and

resources and with products of equal quality, let one concern

lie on its oars and wait for business to revive before making

anj' more than the usual effort, while the other concern just

doubles its push for business. What will a comparison of the

two businesses show at the end of a year, and is the one that

has fallen behind likely to regain its loss?

In which class do you belong?

MANUFACTURERS' RIGHTS
The policy of some manufacturers in the machinery indus-

try, as well as in others, who have endeavored to fix the price

at which their product should be sold by dealers, was recently

overturned by a decision of the Supreme Court in connection

with the sales of patent medicines at cut rates, which allows

the manufacturer to fix the price to the distributor, but denies

him the right to regulate the price at which the distributor

shall sell. The general tendency in all trades and industries

is to widen rather than to restrict competition; and tliis

decision will increase and confirm this tendency.

Generally speaking, a reduction in price, whether by cutting

or otherwise, stimulates demand; but price cutting, especially

when the sale of a product is comparatively limited, as is the

case with machine tools and small tools, is more likely to

demoralize business than to increase it. It means simply that

one dealer is trying to get ahead of another, and the eventual

result is that every dealer reduces his price until he reaches a

point where he can no longer handle the product without loss.

This is certainly not a desirable condition in any industry.

While the manufacturer no longer has a legal right to con-

trol distributors' prices, the heroic remedy which was applied

by a well-known concern is always open to him. In the case

in question the agency w-as discontinued, and orders amounting

to some $300,000 were cancelled because of persistent price cut-

ting on the part of the agent.

STANDARDIZATION OF AUTOMOBILE
STOCK PARTS

If all the valuable papers read before the American Society

of Mechanical Engineers were forgotten and all its work of

standardizing engineering practice were lost except that of

formulating and adopting the United States or Sellers stand-

ard screw threads—and thus bringing order out of the chaos

of screw pitches—the mechanical world would still be in

debt to the society. The annual saving in the cost of manu-
facturing machinery and appliances of all kinds due to the

simplification of this detail alone can hardly be overestimated.

The standardizing of mechanical details has become a para-

mount issue in every field; and we note with great satisfaction

that the Society of Automobile Engineers—one of the youngest

of the engineering bodies—has undertaken the task of sim-

plifying the mechanical details of automobiles. The need of

this work is great, and few outside of the industry have a

full knowledge of the immense number of sizes and varieties

of common automobile parts. For instance, there are three

or four hundred sizes of automobile lock washers between

3/16 and % inch, more than there should be; and manufac-.

turers must make and carry a great variety of unnecessary

stock sizes, thus considerably increasing the cost to the user.

Clearly both makers and users will be benefited by cutting

out useless sizes.

The great variety of details in automobile construction is

the result of individual initiative without proper guidance.

Designers and draftsmen lacked standards to guide them,

and worked out the details to suit their own ideas. It is

the aim of the society to compile a handbook of standard

practice that will be a guide to automobile designers, and
they should and doubtless will use it in the same way that

engineers employ the handbooks compiled by the various

steel companies. The steel handbooks list the sizes of

I-beams, channels, and other structural shapes regularly car-

ried in stock, and the engineer chooses the stock sizes when-

ever possible, avoiding the delay and extra expense incident

to ordering special shapes. In the same way the automobile

designer will consult the handbook of automobile standards

and avoid choosing a special size of tubing, for instance,

for which his concern will have to wait a long time and pay

a higher price. Instead he will choose the tubing size nearest

to his requirement that is carried in stock.

Tlie aim of the society in the work of standardization is

not to restrict original research or design which may result

in real improvement, but to place in the hands of designers

data that will enable them to avoid the selection of parts

which must be made specially and which have no real advan-

tage over the standard parts. The value of this work, we
repeat, can hardly be overestimated; and every engineer

connected in any way with the automobile trade should lend

his influence to promote it.

COURTESY RETURNS DIVIDENDS
Our observation shows that machinery firms which are

noted for their courtesy in receiving visitors, and which freely

show their works and methods—within reasonable limits

—

are generally the most progressive and successful manufac-

turers in the industry; and the contrary is usually, but not

always, the case.

The American method in this respect is quite rapidly

extending to European works; and one of our editorial rep-

resentatives who made a tour of Continental Europe several

years ago found that most of the well-known firms did not

object to showing their plants and explaining their shop

methods. Some of our manufacturers say that their cour-

tesy has been abused by foreign competitors who have visited

the plants in this country for the purpose of obtaining ideas

surreptitiously to use in turning out imitations of our ma-

chines; but we are satisfed that these cases are the exception.

It is impossible to keep ordinary shop methods secret in a

large plant where a skilled worlunan can readily obtain a

job and in the course of a few months familiarize himself

with most of the shop methods and devices in use there.



June, 1911 MACHINERY 783

It is a valuable ativertisement for any firm to bo spolven

of as one wliere the visitor is well received, and where he
is welcome to increase his store of general mechanical knowl-
edge by a circuit of the works. Xo matter how good the

product of a manufacturer may be or how high his standing,

an added advantage is gained by being well known for the

courteous treatment of visitors.

NEED OF PRACTICAL APPRENTICESHIP
INSTRUCTION

So much attention is being given to the technical instruc-

tion of apprentices that there is danger of neglecting the prac-

tical manual part of their training. The report of the appren-

ticeship committee of the National Metal Trades' Association,

read by Mr. E. P. Bullard, Jr., chairman, at the recent con-

vention in Xew York City, sounded a warning note, and the

opinion was expressed that while many boys no doubt require

school-room work, technical instruction should not be given at

the cost of thorough manual training.

"The time has long passed when it is enough to sign a boy.
and inform him. as a man in charge of a hardening room
informed his successor some twenty-five or thirty years ago:
'Here is the coal; there is the leather; the furnace stands in

the corner; the rest is in the air.' It is necessary that sys-

tematic work be done in the instruction of the apprentice;
work should be careful'y laid out in a manner to give him
progressive training. His mental training should also be
attended to. But it may be there are cases where it would
be fully as profitable to the young man and the community if

less educational work were tried and more attempted in the
way of direct manual teaching.
"The purpose of training an apprentice is to make him a

skilled workman, and according to the trend of the trades at
the present time where specialization is becoming so pro-
nounced, it is a case of training workmen to become so skilled

in their work that ihey can readily take under their charge
and impart to others that knowledge of their skill which makes
these other men. men who are not able to become completely
educated, best skilled in the class of work that they have to

do. There are cases of men who have a varied technical edu-
cation with but liale manual training, who are making most
successful leaders of men; but where one such man as this

is required, hundreds are demanded who must give not only
of their technical knowledge, but of their skill acquired by
manual labor oft repeated."

The training that teaches a boy to think as he works, that

enables him to use his hands skilfully, and through acquired

skill to apply his powers intelligently, is the ideal. More is

actually learned by performing a simple task than can be gained

from any number of lectures on it. Learning that is of real

value is acquired through the hands. But having acquired

manual skill, personal efficiency is greatly increased by absorb-

ing the theory of practice also. The teaching of theory and

practice should go hand in hand; and for the mass, if not for

all, the object should always be to promote manual skill in

the practice of an art rather than mere knowledge of it.

DESIGN OF MULTI-TUBULAR BOILERS OF
THE MARINE TYPE*

In the following are given a number of formulas for the

design of multi-tubular boilers, the accompanying Data Sheet

Supplement containing tables calculated from these formulas

and other information useful in the design of this type of

boiler.

Thickness of Boiler Shell Plates

The boiler shell should have its longitudinal seams double-

riveted, and the rivet holes drilled. A formula commonly
used for determining the minimum thickness of the boiler

shell plates is as follows;

PXD
T—

24,000
in which

T= thickness of plate,

P:= boiler pressure (gage) in pounds per square inch,

D=: inside diameter of boiler in inches.

The thicknesses of plates for toiler? from 2 to 16 feet in

• With Data Sbeet Supplumcnt.

diameter, and for pressures from 80 to 250 pounds per square
inch, calculated by this formula, are given in Tabl.! I of the

accompanying Data Sheet Supplement. These plate thick-

nesses are the minimum thicknesses permissible.

Dimensions of Stay-bolts

Standard stay-bolts are provided with twelve V-threads per

inch, the diameter of the stay-bolts ordinarily varying from
•''4 to IV. inch. In Table II of the accompanying Data Sheet

Supplement, the effective diameter of stay-bolts, the cor-

responding area, and the permissible tensile stress, are given.

The stress is based on a permissible load of 6000 pounds per

square inch. The same table also gives the maximum area

in square inches which can be supported by one stay-bolt at

various pressures per square inch, when the stress in the

stay-bolt does not exceed 6000 pounds per square inch.

Spacing of Stay-bolts on Flat Surfaces

The pitch or spacing of the stay-bolts may be determined

.
by the formulas given in the following. For fireboxes, fur-

naces, and back-connections, the two formulas below are used:

P
Ir-xn-i

for ,'j inch plate and less,

P =
T' X 120

\ for plate over j^j-iiicli thirl;

in which

p = pitch or spacing of stay-bolts, in inches,

r;= thickness of the boiler plate expressed in sixteenths of

an inch; for example, if the thickness of the boiler

plate is % inch, then T=:12; if the thickness is

% inch, then T= 14, etc.,

P=gage pressure in pounds per square inch.

For the boiler heads the formula is:

.>-r~
X140

In this case there are nuts both inside and oulside of the

plate.

These formulas may be modified for special cases. When
the stay-bolts in the boiler heads are provided with a washer

riveted to the head, having a thickness of at least one-half of

the thickness of the head plate, and a size equal to at least

seven-eighths of the pitch of spacing of the stay-bolts, or

when the heads have a reinforcing plate riveted either on the

inside or on the outside, covering the area stayed, and equal

in thickness to at least one-half of the head plate, then

\{T+ t X 0.8)»X 200

"^< P
in which

T^ thickness of head plate in sixteenths of an inch, as

before,

t = thickness of washer or reinforcing plate, in sixteenths

of an inch.

The formula just given can also be used when the head is

fitted with an angle iron riveted to the plate, the thickness

of the angle iron being at least two-thirds of the thickness

of the head plate, and the length of the legs of the angle be-

ing at least equal to one-quarter of the stay-bolt spacing. In

this case, t in the formula just given, equals the thickness of

the angle iron, in sixteenths of an inch.

In Table III of the accompanying Data Sheet Supplement,

values of the pitch or spacing of stay-bolts calculated by the

general formulas above, are given for plate thicknesses vary-

ing from 3/8 to 15/16 inch for the fireboxes, furnaces and

back-connections, and from % inch to I'A inch for boiler

heads, the working pressures varying from 80 to 250 pounds

per square inch. In some cases the values are modified from

those obtained from the formulas, for practical reasons. In

the illustration in Table IV in the Supplement, the arrange-

ments of standard boiler mountings are shown. The propor-

tion of valves, etc., per square foot of grate area are also

given for grate areas varying from 21,4 to 70 square feet.
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THE DRAFTING-ROOM SYSTEM OF THE
AMERICAN LOCOMOTIVE CO.*

By FEED. H. MOODYt

The American Locomotive Co., in its Schenectady plant, has

what is probably one ot the finest drafting room systems

either in America or abroad. This system was originally

based on the method employed by the Baltimore & Ohio R. R.

for many years in the filing of drawings, correspondence, etc.

Under the Baltimore & Ohio system everything in connection

with the drafting-room was arranged in such a manner as

to be filed along the lines of the alphabetical system to be ex-

plained in this article. The system in use by the American
Locomotive Co., while originally based upon this, has changed

so materially, due to the numerous improvements that have

been instituted from time to time, that it is practically a new
system with nothing but the basic principle of the old system

left.

The first attempt at applying this system to the American
Locomotive Co. was made in 1903, just after the locomotive

merger; the individual plants at first retaining their iden-

tity and carrying on their engineering staffs as before.

the other half to clerical work. At the opposite end of the

room to that shown are the offices of the chief engineer and
his assistants and the superintendent of the general drafting-

room; while on the further side of the aisle which divides the

room is the library and the correspondence and scheduling
department. Within the railing in the foreground the cal-

culating department is arranged. The desks on the left of

the aisle are occupied by elevation men, while on the other

side all the detail drawings are made.
The type of desks used is clearly shown in the engraving.

It will be noticed that they are of a very solid construction,

built into position on the floor, thereby doing away with any
unsteadiness which might occur, due to the latter being un-

even. The tables are of three types: single, with drawers
and a three-foot wide top; double, without drawers and a six-

foot wide top; and combination, with drawers and a six-foot

wide top. They are all 18 feet In length.

Indexing the Cards

The manner of classifying the drawings, or cards as they

are called, the basis upon which this system was introduced,

will first be explained. This is the principal feature of the

Fig. 1. General View of Main Part of Drafting-room

led to much confusion in the work. It was decided in 1907 to

centralize as much of the engineering work as was possible.

With that object in view the Schenectady plant was selected

as being the one best suited for the purpose, for not only had
it the largest individual plant, but it was the most centrally

located and best adapted for the purpose.

The Drafting--rooni

When in 1907 it was decided to move the engineering de-

partments of the various plants to Schenectady, it was found
that the local drafting-room was much too small to accom-
modate the largely increased staff. It was, therefore, neces-

sary to considerably modify and enlarge the drafting-room

arrangement, enlarging it by increasing the length 110 feet,

making it now 350 feet long by 56 feet wide. In addition,

several other floors of the building have been brought into

the service.

The general arrangement of the drafting-room is fairly

well shown in the accompanying photograph Fig. 1, which
shows the main body of the drafting-room. At the far end is

the vault and beyond is the new addition previously men-
tioned, about one-half of which Is devoted to drafting and

•B^or additional Information on drafting-room systems, see the fol-

lowing articles previously published in Machinkrv : "Draftine-ltoom
of the Tatt-Peirce Mfg. Co.," June, 1910; "Standard Drawlng-Room
Methods," February, 1908 (and the articles there referred to) : and
Machinkry's Reference Series. No. 2, "Drafting-Room rractlce."

t Associate Editor ot Machineey.

system and is one which with slight modifications might be

advantageously adopted for a wide range of work. In this

scheme the parts of a locomotive are divided into 90 general

groups, each group being given a number, the numbers rang-

ing from 10 to 99; thus, group 10 is "ash-pans," 11, "axles,"

and so on up to S9; every part of the locomotive has a num-

ber.

As before mentioned the drawings were originally made in

the works where the order was to be completed. As the sys-

tem was to be uniform throughout the works, some distin

guishing mark had to be given to the drawings from the dif-

ferent plants, so for that reason the initial letter was chosen

Thus "S" stands for Schenectady, "B" for Brooks, etc.

Originally there were nine sizes of drawings, but as the

work has increased in size, that is to say, locomotive sizes

have developed more rapidly than was anticipated, the com-

pany has been forced to adopt two new sizes for the erecting

cards. The following table gives the number of sheet, size

and the details for which each sheet is to be used:

Use
Small details and brass work.
Small details and brass work.
Details.

Cylinders, boiler sections, grates, ash pans and
tanks.

Engine frames, etc., and small designs.

Engine frames, etc.

lo. Size

1 12 X 9

2 12 X 18

3 24 X IS

4 24 X 30

5 12 X 42

6 12 X 60
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No. Size

7 24 X 42

8 24 X 60
9 25 X 66

10 25 X 84
11 25 X 102

MACHINERY 785

Use

Cylinders, tender frames and tanks.
Boiler elevations and small erecting cards.
Ordinary erecting cards.
Double-ender erecting cards.
Mallet erecting cards.

This covers sizes and shapes to meet all classes of work.
The previously mentioned general groups are further sub-

divided. For example, the "steam pipe, etc.," group 80 is

sub-divided into steam pipe, tee-heads, joint rings, etc. The
"tee-heads" subdivision is given a series of numbers ranging
from 2000 to 3000; joint rings, 3000 to 4000, etc. Each draw-
ing when completed is given one of these numbers, say 1000,

and at the same time all the numbers from 1000 to 1009 are

allotted to it, permitting nine further tabulations to be made.
Another feature of interest is the manner in which certain

sized sheets are allotted to certain work; for example, "steam
pipe tee-heads" can be made on sheet size number 2 only;

"steam pipe joint rings," on sizes 1 and 2, etc. Experience
has shown that these sizes are the best for that particular

line, thereby keeping the work uniform. This classification

and numbering is looked after by a special drafting-office sys-

tem Index which tabulates all the groups, etc., giving all the

details in connection with it. The majority of drawings,

however, are made on size 3, which by reference to the above
table, will be seen to be the best for general purposes.

It can be seen from the explanation given that the general

group number, size drawing, works at which the drawing was
made, and number of the drawing in that group, represent four

different factors, seemingly with but little connection; it re-

mained to combine these groupings in some simple, logical

manner that they might be readily understood. An example
will show what was done: Consider group SO, card size 3,

Schenectady works, card number 71,660. In the system

adopted this would be written as follows: 803 S 71,660. This

is readily understood, the first two figures giving the general

group number; the third, the size drawing; the letter, the

works; and the final group of figures, the drawing number in

that group. This arrangement is shown in Fig. 2 where the

drawing number is placed in the upper right-hand corner.

Below, as shown, are placed the ten tabulations allotted to the

drawing as previously nientioned, and opposite to it, the

•»•-• •••
1 ^^^r^t^WLM r-k

-

-1
STEAIVI PlI-CO, OeC.

Superheater Header Support
American Locomoi-lve Company.

803 S 71660

c B A CARD.
ORIGINAL

Order No*

S 71660

S 71661

S 71662

S 71663

S 71664

S 71665

S 7I66S

S 71667

S 71668

S 7(669
_

Pig. 2. Tracing Imprint, showing Method of Grouping into General-
and Sub-divisions

original shop order number. Should any dimensions be let-

tered, the space to the left will be ruled to suit, as indicated;

however, these tabulations are usually additions.

Immediately to the left of the drawing number is a space

containing the name of the group and the sub-group, the

company and the date. In the example, "steam pipes, etc.,"

corresponds to 80 and "superheater header support" cor-

responds to the sub-grouping 71,000 in general group 80. Fur-

ther to the left in the small tabulations shown, is a space

to be filled in case of any future revision of the drawing. All

this corner piece of the drawing is printed in the local press

room so that the work is absolutely uniform. Electrotypes

of the different headings and sub-headings are kept in stock,

so that no mistake in giving the titles can occur.

Record Prints and Blueprint Folios

As is customary in most drafting-rooms, the tracings were
used for reference purposes until quite recently, when a new
system of record prints was introduced. It was found that
the constant handling of these tracings had a very bad ef-

fect, in many cases requiring their renewal long before It

should have been necessary. Under this new scheme an ex-

tra blueprint is made from each tracing, on which, during
the blueprinting process a large R, two inches high, is printed,
W'ith this legend directly below in good sized letters:

This is the Record Print
Must be treated as an Original

Return to vault promptly

In this way the tracings are saved; they cannot be taken
from the vault except when absolutely necessary for changes,
retabulating, etc. These record prints, being kept automatically

8o2 S! 1 U ^ o

fQUO GROUP NO

S^t. 10 E.D. flS

CHARGE TO

(53.

PLACE ALL CARD. SKETCH OR DATA NAMES HERE EBC. QBQ- NO

^ ^
S ']o<i

JJ^^AJM E

N

GlNE.»KCOfiCJ BOOK (S REQUIRED i THE ONE WANTED
""'

' -*"—- ' ' MATERIAL | ILWOE« | oTaTsPEC'V

4^tA..-«-4'iT^ <tI-^ir^

DATE

ijiz.

TRANSFERS I'Lta .jharj:.iil oat to r,ne 'ji'^l nul ho tra-ifeffrroi t., niiutht-r unir-ss

chiiT^^-^ by tl!0 .icpartmen". v/ed l. Ir.w whi) h'llds tliv pftnuarient Iiie.

Trscinc Vault

Kc^oRJ Vault

Tender Vault

Correspondent*

Gen. Des.. S. M.

Gen.Drst.,H.C.P,|

'Gen. Dea.. J. K. !

Gen. !>«.. Q. D
j

CalculatirwK

Bdaterial

Speeial OeaJKn

Office Inlomi'n

Superhoiier

Scli'y I>ou,i

Pig. 3. Vault Slip, for use when taking Drawing from Vault

up-to-date by the blueprint department, are authoritative and
serve their purpose equally as well as the tracings. While
additional expense is incurred from having to make this ex-

tra print, it is more than compensated for by the diminished
wear and tear on the tracing.

Further records are kept in the form of blueprint folios,

which are loose-leaf books of the blueprints arranged accord-
ing to their general groups and sizes. These are very con-
venient for the draftsmen in looking over previous records
of what has been done in any particular line.

Vault

The vault for holding all permanent records is located at
the end of the old portion of the building, as previously men-
tioned, and on account of the new addition is now about mid-
way down the drafting-room. The majority of tracings are
kept in the vault on the main floor, the only ones not kept
there being those belonging to the tender department, which
are kept in the vault adjoining that department on the floor

above. The main vault has two floors containing tiers of

shallow drawers in which the tracings are kept with respect

to group, different sized drawers being used according to

tracing sizes. These tiers of drawers are so arranged around
the wall as to be conveniently gotten at by the clerks. In
this vault are also kept any permanent records, such as speci-

fications and the books for castings, patterns, cards and ma-
terial. The reference prints previously mentioned are kept
in tiers of drawers in a room adjoining the vault. Not being
of a permanent nature, they do not require to be kept in the

flreproof vault, from which they are excluded by reason of

the lack of space. The card, pattern, casting and material

books, are kept in the vault, arranged according to order
number.

Anything in the vault or its adjoining room is let out on
an order such as shown in Fig. 3; this card is self-explana-

tory. It will be noticed that everything kept in the vault

is included on this one order card; for example, in the upper
left-hand corner, either tracing or reference sheet may be

called for by striking out the one not desired, or a folio may
be taken out by marking its number; the "old" column has

reference to prints made previous to the installation of this

new system. Any of the record books may be taken out by
checking the one desired. It will be noticed throughout, on
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all forms, that whenever possible, checking is used instead of

the usual method of writing a name; this proves to be more ex-

peditious in nearly all cases, as well as obviating confusion

from poor writing. At the bottom of the card are shown the

transferring arrangements, whereby the charge may be re-

moved from the party against whom it is posted, to any of

the departments listed, by checking the proper department.

As these orders come in they are filed vertically in boxes ac-

cording to group and their order in the group, where the

vault clerk has a record of the location of any particular

tracing or reference sheet should it happen to be out of the

vault. Upon the return of the tracing, the charge is removed

and the slip destroyed.

Each of the principal draftsmen has a light wooden box

20 by 28 by 5 inches deep, in which all tracings are kept while

being made, as well as drawings that are awaiting inspec-

tion. Each night these boxes around the drafting-room are

collected and placed in the vault so that no records of a per-

manent nature are left around where they may be destroyed.

Personnel

The engineering department is directly in charge of a chief

engineer and his assistant and the superintendent of the

general drafting-room. Under these come the assistant engi-

neers of whom there are over a dozen. Working in conjunc-

tion with all these engineers are three consulting engineers,

who supervise the more important designs, or those involving

new features; in all other cases, they act in an advisory ca-

pacity, assisting in the design when required. They are in-

dependent of the general drafting room, reporting directly to

arises. Matters that cannot be settled in this way are taken

to the superintendent of the general drafting-room, the chief

engineer or his assistant.

Specifications and Scheduling

The best way to obtain a clear understanding of the work-
ings of the system is to follow an order through the engineer-
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Ftg. 4. General Schedule of Engine for the Drafting-room

the head office in New York. The actual drawing is dis-

tributed among eight assistant engineers, four of them in

charge of elevation design and four in charge of detail; the

detail engineers look after groups of details, their depart-

1
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Fig. 5. Minor Schedule Card for Section Use

ment being divided into smaller sections under section leaders.

In addition to the assistant engineers who look after the

actual drawings, there are assistant engineers in charge of

each of the other departments, such as the material, forgings

and dies, standard, office information and calculating depart-

ments. All these assistant engineers are on an equal footing,

consulting each other when any question regarding a design

Pig. 6. Imprint Order Card to be sent to Press Department with Tracing

ing department. The engineering department in N'ew York
draws up a contract specification between the purchasing
parties and the company; as a rule this is general in its na-

ture and does not enter very deeply into detail. Each order

is given a number; thus, 'B 783" means Brooks, order number
783. A similar plan is adopted for the other

works. A copy of the contract specification

with an order to construct is forwarded to

the chief engineer at Schenectady, who ap-

points one of his assistant engineers of ele-

vation to look after the design. Just previ-

ous to this, however, the specification is

given to an assistant engineer in charge of

office specifications and scheduling. This

engineer compiles more definite data from
the contract specification, elaborating there-

on in a special form supplied for that pur-

pose; this form consists of a number of

printed pages arranged in the same group

order number as previously explained; com-

lili'tc (lata, as reiranls material, size of parts,

etc., is given in this drafting-room specifica-

tion. On its front page there is a table con-

taining all of the vital data in connection

with a locomotive, such as type, size and

kind of cylinders, wheels, etc. As in gen-

eral these specifications differ but slightly

from those to be seen in any engineer-

ing office, no further explanation will be

given.

While these specifications are being compiled, the process of

scheduling the work is under way. The contract specification

usually states a time delivery for the locomotives. Tlie form

for scheduling is shown in Fig. 4, which shows the schedule

card for the locomotive on an 80-day basis; similar cards are

made out for the tender. On this schedule form com-

plete information is given, but the principal feature to be

noted, however, is the scheduling. All the productive work

is divided into three general groups: "A." material and speci-

fications; "B," new and old patterns and flanging dies; and

"C," cards and sketches.

A little consideration will make it clear that different

lengths of time are required for making any particular part,

depending upon such factors as the amount of machine work,

whether it is purchased on the outside, and other equally

important considerations. From long experience the com-

pany has been able to form a general schedule showing how

long previous to the delivery date it is necessary to have the

different details ready. This has been prepared in the de-

partment for various delivery periods, ranging from 105 down

to 40 days, the former length of time being generally required
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for new designs, while a repetition order may be completed
within the latter time period, from the fact that in the lat-

ter case all drawings, patterns, etc., are ready. Consider an
80-day delivery: Prom this general schedule the engineer
knows just how much time any part requires; from a computing
calendar a date for any number of working da.vs ahead can

be readily determined. Take, for example, "axles" on an 80-

day basis; the material for these must be ordered among the

first things. This is shown by the cipher opposite "axles"

under list "A" of the 80-day column. The date is placed in the

vacant space just above, under the squares containing "75, 70,

65, 60," etc.; these dates aie 5. 10. 15 and 20 working days
ahead. It will be noticed that the dies for this order on the

axles are required on the date set at 60. All cards and
sketches must be gotten out on the date corresponding to

40 days. This schedule is kept by the scheduling depart-

ment, which keeps in touch with all the other departments

and sees that the schedule is lived up to. When the allotted

time elapses, if the schedule is broken, inquiries are set on

foot to ascertain the cause of the delay. When notification

of the completion of each of the scheduled events occurs, the

square is blocked out; the unblocked squares are the ones to

be watched.

Jlinor cards, such as are shown in Fig. 5, are made up for

distribution to the different drawing departments. For ex-

ample, the one shown is given to the section getting out

groups 13, 14, 36 and 57. It shows the day on which their

work is expected, and that department is held responsible

should the order fall behind on that date. These are usually

dated a day or more ahead, in order to give that department

time to transfer the drawings, etc., to the next.

Long cards, 22 inches in length, sections of which are

shown in Fig. 7, are given to the material department—

a

separate strip for each order. When each part is completed,

as with the other cards, the space is blocked out. The un-

blocked spaces on the date for which it is specified, are then

followed up to ascertain the cause of the delay. The work in

all departments is therefore automatically kept moving
through at the proper rate.

Elevation and Detail Department

During the time that the work is being scheduled, the as-

sistant engineer of elevation who has charge of the par-

ticular order, is making the elevation drawings of the loco-

motive, which usually include a side view, end view and

several cross-sectional views, as well as a partial view from

below. This design is purely tentative until passed upon by

the calculating engineer, as will be explained later.

When well under way, the engineers in charge of detail

are called in; they prepare detail drawings of the parts that

come under their respective departments. Such details as

the frames, grate arrangements and erecting cards are looked

after by the elevation engineer, as the whole arrangement of

the locomotive must be considered more particularly in the

preparation of these parts.

In the detail department, when a drawing is completed, a

slip such as is shown in Fig. 6, is attached to the card or

tracing; on it are written the title, sub-title and date. It is

then passed to a clerk whose duty it is to record the tracings,

and give the drawing a number. It is then sent up to the

printing department where a title as shown in Fig. 2 is

printed on the drawing in the manner before explained. The

drawing is returned to the detail department there checked,

and if found correct from its standpoint, is passed to

the elevation engineer. The elevation engineer, when it

reaches that stage, re-checks the drawing as regards clear-

ance with other parts, etc.; he is then through with it. This

checking need not be further explained, being common to all

drawing-rooms.

As the elevation engineer passes upon the drawings and
finds them to be correct, before sending them on from his de-

partment, he enters the drawing numbers in what is called

the "Card Book." This card book has the order number in

large letters on the cover and is printed throughout with

names of parts in the group order number just explained.

All that is necessary then is to enter the drawing number
opposite the name of the part.

Tender Department

The tender designs are handled in a similar manner except
that in this case there is only one engineer in charge of

both elevation and detail, w^ho looks after the drawings as
they come through in a similar manner to the one explained
for the locomotive drawings. The tinder department is in

dependent of the rest of the drawing-room and has its own
vault where its drawings are kept and from which they can-
not be taken except by special order from the general draw-
ing-room superintendent. A card book for tender parts is

kept in a similar manner to that explained for the locomotive
cards.

Calculating- Department

All calculations come under a distinct department, so that
the draftsmen have no computations to make. The work
of this department commences immediately after the first

lines of the locomotive are laid down. W'hen the out
lines of the locomotive have been drawn in by the elevation
engineer, the calculating engineer goes over this outline and
by comparison with drawings of loccmotives of a somewhat
similar build, is enabled to determine just how the weight
of the locomotive is going to be distributed over the wheel-
base, and whether this distribution will conform with that
specified in the contract specification. The elevation engi-

neer cannot proceed with the design until this information
has been determined; so experienced have the engineers be-

come through long practice that an arrangement seldom needs
to be changed. If, for example, however, the boiler must be
moved back, or other similar change made, the extent of this

movement is determined by the calculating department so
that the elevation engineer has no figuring to do in the mat-
ter, merely following what has been laid down by the calculat-

ing department.

While the principal work of this department is to regulate
the distribution of weights, other work is also done such as

determining the strength of different members —as for example
axles, piston-rods and connecting-rods—and the determination
of counterbalances, coal and water capacities, strength of

springs and designs of brakes. This department must keep
in touch with the work all the way through, from the time
the order first comes into the drafting-room until the last

drawing is completed. Special forms are supiilied for all the

calculations, so that they are retained in permanent form for

future reference.

Inspection

The drawings, as they leave the elevation and tender de-

partments, are inspected by shop men attached to each of the
different departments, who examine the drawing in order to

determine whether the part can be improved from a manufac-
turing standpoint, noting in the case of a casting, whether im-

provements might not be made to facilitate molding. This in-

spection is made with the sole purpose of facilitating manufac-
ture and merely forms a re-checking of the drawing, for of

necessity, the assistant engineers in charge are thoroughly
practical men.

Die Department

It might here be explained that in the detail department, in

addition to the usual cards made of all parts, small cards

called "sketches," which are not as complete in detail as the

regular drawings, are made of all parts that must go through
the smith shop. All sketches on being passed by the eleva-

tion men and inspectors, come to the die department where
they are examined by the assistant engineer in charge of this

department, who determines whether or not it would be pos-

sible to produce this part by some machine forging process,

such as drop forging, bulldozing, etc. If practicable, drawings
are made of the necessary dies, such as flanging dies, etc.

This, of course, is not necessary in the case of drop forging

work.

All plate work drawings also pass through this department
to see if flanging dies cannot be preferably used to facilitate

work. Just here it might be mentioned that a very complete
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system of adjustable flanging dies is employed by the Ameri-

can Locomotive Co., which are very convenient in such places

as the firebox shell, where on different locomotives, varying

amounts of slope are given to the walls; having adjustable

dies saves the making of many new dies for the purpose.

Most of the drawings that have to pass through the machine

shop come under the inspection of the assistant engineer of

the die-department, and he also determines the practicability

of producing tools and jigs to increase machine shop pro-

duction.

A special series of office information sheets is kept for the

tools, dies and jigs. These are made out on standard M.C.B.

letter-size tracing linen and are given a group number similar

to the larger drawings. The principal difference is in the

numbering; for example, with "tools," a "T" is added to the

works signification; thus, 932 ST 510 means the tools on a

Schenectady drawing. "D" and "J" are similarly added for dies

and jigs. These office information sheets give the die or jig

number and also the drawing number on which the die or jig

omissions or duplications can be possible. On account of the

large amount of material obtained on the outside for the

boilers and tanks, there are special material bills prepared

for these, which obviate the necessity of drawings for all

these parts, for the material book usually orders by drawing

number. •

The material book is posted with the new material require-

ments that come in day by day, until the time allotted on the

schedule is fulfilled; at this point from 75 to 80 per cent of

the material has been entered, as a rule, but as the book is

called for by the schedule it must be sent forward. Just

prior to the "call" day, therefore, the necessary copies are made.

The original is retained in the drafting-room; one copy goes

to the purchasing department; one to the stores to check the

supplies as they come in; and a third to the scheduling de-

partment. To handle the balance of the material which has

not been entered in the material book, there are special "Ad-

ditional Material Sheet" forms which are made out in tripli-

cate as the further material information conies in. These
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Pig. 7. Schedule for Material Department

has been designed. This gives a complete record in con-

venient form of all auxiliary appliances used in producing

the work. These office information sheets are kept by this

department and are filed away, a card index system, indexed

according to order number and road, being used for this pur-

pose.

Material Department

The material department in charge of an assistant engi-

neer makes a record of all the material required on any order;

everything ordered on the outside must be recorded in a

special material book. This material book Is a specially

printed book resembling the previously mentioned card book

and is arranged in the group order number with all the prin-

cipal names of parts printed therein. Complete information

for the purchasing department is there given. This informa-

tion is obtained from the designing draftsman in various

ways. Some, depending on the nature of their work, compile

bills of material which are handed over to this department

to be entered in the material book, -while a large part of the

information is obtained directly from the cards. The results

are carefully checked over by the department, so that no

Fiff. 9. Blueprint Order Slip for Ordering Blueprints

are made out daily and sent to the different departments to

which the material book copies have been forwarded. A
clerk in each of these departments then fills in the missing

information and returns the sheet to the material depart-

ment. In this way the books are finally completed, the ma-

terial department keeping a check on this operation through-

out.

Pattern Department

A very complete record of jiatterns i.s kept in the tlrafting-

room, special forms such as are shown in Fig. 8 being used

to file the records away. When a pattern has been made

for any particular order such as S 7S3, referred to in the

figure, the card shown is made out recording that fact. Pat-

terns are numbered in a precisely similar manner to the

drawings, the group, etc., being the same. When a pattern

is made, a card similar to the one shown is filled out; this

shows the material of which it Is made and also in the three

vertical and horizontal columns, whether it can be lent

and whether it is new. duplicated or reconstructed. Now
supposing an order went through the Richmond works, R 812,

which used the same slide valve cover. A clerk at Schenec-
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tady, looking up his records, would see that this pattern had

been used last at Schenectady on order S 7S3. Notification

would then be sent by the pattern clerli both to the Schenec-

tady local works and to the Richmond works, notifying the

former that the pattern was required, and the latter that the

pattern they needed could be obtained from Schenectady. The
charge is then removed from S 783 to R 812 as shown. The
Richmond and Schenectady works then communicate with

each other and have the pattern shipped from Schenectady

to Richmond. Should it so happen that the pattern was in

use at Schenectady, word to that effect would be sent to Rich-

mond and the latter works would then be required to make a

new pattern. When this is done notice to that effect is sent

to the pattern clerk at the general drafting-room who records

a new pattern under the same number, on the same sheet, by

another check mark in one of the nine squares. The next

order coming in, which requires the .same jiart would then have

two pattern selections from which to choose. While this

feature appears to be rather complicated, a little examination

will show that it is remarkably simple.

Blueprint Department

Wlieo the elevation ilraftsnian has fiuislied with the newly
made tracing, before it passes on to the die department, etc.,

a blueprint order form such as shown in Fig. 9 is attached

to the tracing. This gives the tracing number, name and

number of blueprints required. If it is not a new tracing

but is already in the vault, the order form goes directly to

the vault and the tracing is charged against the blueprint

room. The time the order was received, the time it leaves,

and the clerk filling the order, are marked on the form, which

then goes with the tracing to the blueprint room. Here it is

again inspected for any clerical omission such as signatures,

etc., when it is given to a clerk who schedules it.

The blueprinting is done by piece-work in large electric

printing machines. The system is so arranged that blue-

prints pass in a direct line from the printing machine to the

washing machines and on through the dryer over an endless

chain, and are deposited at the far end where they are

sorted. When the last blueprint has been printed, a boy

takes the tracing ar.d order from the printing machine to the

sorting table where the order is checked with the number of

blueprints made; the blueprints then pass out to the party

ordering them. This order form is made out in quadruple: one

copy is kept by the party ordering; one comes back with the

prints; a third Is held by the blueprint department until the

fourth, which has been returned with the prints, has been

signed by the party ordering them. The delivery and re-

ceipt are thus automatically checked. Something like 1200

prints a day go through the blueprint department with prac-

tically no confusion.

The blueprint department also makes Vandykes, one of

which is sent to each of the works for every drawing made, so

that each drawing office has a com^plete record.

Standardizing

A special department is devoted exclusively to standardiz-

ing the details of the locomotive. Until recently there was a

special series of drawings devoted to this line of work called

the "A" drawings, this letter being used in place of the "S" or

"B," etc., employed in ordinary drawings. This system was
found to be faulty in that a drawing once made and lettered

"A" must always be considered as standard. This led to a lot

of idle drawings for, as progress was made, the standards

frequently changed. For that reason it was decided to drop

the "A" standards and use the same lettering as on the ordi-

nary drawings. The distinction made is that the drawing is

marked "standard" below the title. By this system this

standard may at any time be rescinded and the standard

drawing reduced to the status of the ordinary drawing by

cancelling the "standard" mark. All drawings are thus kept

operative.

This department, in its work, would take a series of

drawings on any particular part, group them and, so to

speak, make composites, forming a uniformly varying series

of articles to replace more or less unsystematic designs of

similar pieces. Necessarily this could not be done with all

parts, but a great many improvements have been Instituted in

this department and considerable saving as well as Improve-

ment in work can be traced thereto.

An assistant engineer and staff devote their full time to

tills work, and are constantly on the lookout for new details

to be standardized. When any part has been standardized

to their satisfaction, before being accepted as such, it must
be passed upon by the standardization board; this standardiza-

tion board is composed of all the engineers whose business it

is to decide upon such subjects. If it meets with their ap-

proval, the drawing passes out as standard and must in all

cases be used as such except where it conflicts with the con-

tract specification.

Office Information Department

This department, in charge of an assistant en.i^inoer, has

to deal with a lot of general office Information such as the

tabulation of data for ready reference, and data of insufficient

importance to bring before the standardization board. While

in a sense the standard and office information departments

cover much the same work, there is a distinct line of de-

niarkation. The office information department merely works
out ideas that are thought advisable to follow, whereas the

standard department gets out ideas that must be followed.

The office information sheets are made on M.C.B. standard

letter-size tracing linen. These sheets are formed off into

oblongs, eight on a sheet, the information being printed con-

cisely in each of these oblongs. Prints are made from these

tracings and the individual parts sent to the particular de-

partment to which the information is of the most value.

These little tickets are mounted in a large frame placed up

on the wall so that each draftsman may consult them con-

stantly.

Another of the duties of the office information department

is to get out a different type of office information, such, for

example, as standard bell drawings or standard Westinghouse

pumps. These are made on tracings, vandyked and positives

made, these positives being waxed and given around to the

different elevation men, who can make use of them as tem-

plets, for the purpose of locating the bell or pump, as the

case may be, in some convenient place on the locomotive.

They are drawn to the same scale for that purpose, and be-

ing waxed, can be used for this purpose as they are as trans-

parent as linen.

In general, the work of this department is to compile such

existing locomotive data as can be obtained, and as the

designing engineer has constant need of. The office informa-

tion department takes this information and arranges it in the

most convenient form so that no unnecessary time will be

lost on this score; briefly, it looks after such information as

is considered of insufficient importance to submit to the

standardization committee.

* * *

STORING JIGS AND FIXTURES
The storing away of heavy jigs and fixtures presents some

difficulties. Most frequently one sees them left in a corner

of the shop where they get dirty and dusty, and do not add

to the attractiveness or neatness of the general appearance

of the shop. In other cases they are pushed underneath the

shelving on which the smaller jigs and tools are kept. In

this case they are equally exposed to dust and dirt, although

there is a semblance of order In the manner in which they

are kept. A very neat way of storing these tools is used in

the Schumacher & Boye shops, in Cincinnati, Ohio. A large

wooden cabinet with doors is used, and the jigs and fixtures

are kept in this when not in use. As it is rather difficult to

push in and pull out heavy fixtures when they are stored in

a narrow space between the shelves, small rollers are pro-

vided underneath tne heaviest tools, so that they can be

pushed in or pulled out with very little effort. This method

of storing the jigs involves very small expense, but is a

great convenience, and it looks neat.

Accidents will occur in the best regulated institutions, but

this is no excuse for tempting Providence by being reckless.
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AIR COMPRESSOR DESIGN*

THE INTEBCOOLER-ITS RELATION TO STAGE
COMPRESSION

By J. WILLIAM JONESl

It Is a well-known fact that in compressing air a great

amount of heat is generated due to the friction of the mole-

cules composing the air, which are being crowded into a

smaller space. In compressing air to 100 pounds gage pres-

sure, the final temperature, assuming the compression to be

adiabatic, would be about 485 degrees F. The effect pf this

constant increase in temperature is to tend to expand the

air under compression to a larger volume, thus necessitating

a corresponding increase of work to compress this apparently

increased volume. After the compressed air has been dis-

charged into the receiver or pipe line the temperature rapidly

falls to that of the surrounding atmosphere and the energy

due to the heat generated during compression is lost. It

therefore follows that in compressing air to any great extent,

a large amount of work is expended due to temperature con-

ditions and the only method of reducing to a minimum the

amount of work lost is to cool the air during the period of

compression. In theory, the air should be kept at a constant

temperature during the period of compression; but the attain-

ment of this is a practical impossibility in compressors of the

present day.

In modern compre.s.s()r engineering priiotioe, tlie work is di-

vided equally between two or more stages, the number of stages

at a greatly reduced temperature. This cooler is placed im-

mediately above or below the cylinders in order to secure the

shortest connections possible, the air remaining in these con-

nections being denied the cooling effect of either the cooler

nest or the water jackets of the cylinders. The tubes con-

stituting the nest are expanded at each end into steel or brass

plates which are bolted directly to the water heads. Some
advantages are claimed for brass tubes because of their higher
conductivity; but these advantages are not of sufficient value

to warrant their extra cost. Galvanized iron pipes have been
found very efficient, attributable to the rough surface which
these pipes possess.

As the intercooler is primarily the medium through which
the saving in power is to be derived, it is obvious that unless

proper attention is given to all its details the desired effect

may not be realized. The essential points to be considered in

the design of an intercooler are: Cooling surface, efficient

water circulation, volume of cooler, proper deflection of the

air around and between the tubes, convenient drains, and
accessibility to the tubes.

The amount of cooling surface required is generally based

on the quantity of "free air" compressed per minute. As the

thermal condition of the air subject to compression is de-

pendent on the final pressure, it is evident that the amount
of cooling surface in relation to the tree air capacity of the

compressor varies with the discharge pressure. Theoretically,

the cooler should have a sufficient amount of cooling surface

to reduce the temperature of the air between the two stages

a
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Fig. I. Intercooler built in Accordance with Modern Practice

depending on the final air pressure required and the

employment of an "intercooler" between the different stages

to reduce the temperature of the compressed air to the nor-

mal between the stages. In effect, this arrangement is equiva-

lent to doing all the work in a single cylinder if it were pos-

sible to stop the piston at a certain point of the stroke, reduce

the temperature of the air already partially compressed to

that of the surrounding atmosphere, at the same time mov-

ing the piston forward just fast enough to keep the pressure

constant, and then start the piston again and continue the

compression to the desired pressure.

A sectional view of an intercooler built in accordance with

modern practice is shown in Fig. 1. This intercooler con-

sists of a long shell of cylindrical shape containing a nest of

tubes through which cold water is circulated. The air enters

at one end of the shell from the low-pressure cylinder at a

high temperature, passes around and between the nest of

tubes and enters the high-pressure cylinder at the other end

•B'or additional information on this and kindred suhjocts previously
published in Machinery, see "I-Icrsepower Kequired to Compress Air,"
.January, 1911, engineering edition ; "Horsepower Kequired to Com-
press .\ir," December, 1010, engineering edition (and other articles
there referred to). See also "Compressed Air, for Stiffening Beams,
Struts and Flat Surfaces." October, 1910; "New Idea in Air Com-
pression," September, 1908, engineering edition : "General Electric
Co.'s Centrifugal .-Vir Compressors." December. 1907; "Standards of
Efficiency in Compressed Air Practice—^The Air Compressor as an Air
Meter," June, 1907, engineering edition ; "Lealcage in Compressed .\ir

Plants," Januar.v, 1907, engineering edition ; "Separator for Water in
Compressed .\ir." .lanuary, 1907. enghieering edition ; ".-\ir Com-
pressor With Minimum Clearance Space." May. 1905, engineering edi-

tion ; "Hydraulic Cominessiuu of Air," September, 1902 ; "A Novel
Air Compressor," Septembei'. 1899.

tAddress : Box 382, Painted Post, N. Y.

to the same point at which it was first taken into the low-

pressure air cylinder. In practical working conditions, how-

ever, it will be found that the majority of coolers fail to

accomplish this result and a reduction to within 5 or 10

degrees of the original is usually conceded to be good practice.

An efficient water circulation is a matter which requires

some thought and consideration, as the water is the agent

which absorbs the heat units. A cooler may be well designed

in every other respect, yet if a proper circulation of the water

is disregarded it may offset all the other efficiencies. The

flow of the water should be through unrestricted pipes at such

a velocity that the maximum number of thermal units is

alisorbed and carried away by the water; the flow of the

water should also be directed properly in relation to the flow

of the air. The best practice is to make the general flow

of the water opposite to that of the air; the hottest air will

then come in contact with that portion of the tubes containing

the warmest water, and as the air is gradually cooled it comes

in contact with the cooler portion of the cooling nest. In

the intercooler shown in Fig. 1, the water circulates the

entire length of the cooling nest four times. Entering through

the lower pipe attached to the outside water head, the water

being deflected by the partitions in the heads, circulates as

indicated by the arrows shown on the small pipes. This

circulation system is in accordance with the laws of thermo-

dynamics; the hot water gradually finds Its way to a higher

level until it Is finally discharged through the upper pipe

leading from the outside water head.
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The cooler should have ample volume for the air, in its

passage from the low- to the high-pressure c-ylinder, to obtain

the best results. It is good practice to make the cooler of

such cross-section as to readily admit a free passage of the

air after the "baffle plates" have been placed; and then hav-

ing determined this area, make the cooler of such length as

is required to obtain the necessary amount of cooling sur-

face. It is obvious that a cooler of large volume has advan-

tages over one of smaller volume, even if the cooling surfaces

be equal, because the air, in passing from the low to the high-

pressure air cylinder, has a longer period of contact with the

cooling tubes in the cooler which has the greater volume.

The compressed air should be well deflected in Its course

through the cooler. This result is obtained by placing sev-

eral "baffle plates" in the cooler, as shown in the illustration,

which deflect the air alternately towards each side, thus

bringing the air into contact with all parts of the cooling nest.

There are several small details of intercooler construction

which should not be neglected, such as proper drains for

drawing off the condensation of the air. The moisture of the

air is in the form of a vapor, which when rapidly cooled. Is

condensed, and should be drawn off at stated intervals. Con-

venient drain connections should also be provided for drain-

ing the cooling nest in case of a suspension of the operations

of the compressor at any time when freezing is liable to

occur. It will be noticed that the cooler shown in Fig. 1 is

so constructed that the entire nest of tubes can be with-

drawn at any time for examination or cleaning purposes.

This is an important feature, as it enables a defective or

leaky tube to be replaced with very little difficulty.

The Theory of Stage Compression with Intercooling-

The theory of compound or stage compression is very read-

ily understood. In the first paragraph of this article a state-

ment was made relating to the heat produced in the com-
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Fig. 2. Theoretical Combined Indicator Card from a Two-etage
Compresavon

pression of air. For all pressures above 70 pounds per square

inch, it is generally conceded that compound or stage com-

pression should be employed. The heat of compression in-

creases with the pressure; therefore, the higher the pressure

the more difficult It is to reduce the temperature to a point

enabling efficient compression conditions and proper lubrica-

tion of the air cylinders. In compressing air to 100 pounds

terminal gage pressure in a single stage compressor, the final

temperature of the air would be about 4S5 degrees F., as before

mentioned. Some of this heat would be absorbed by the

cylinder walls; yet the final temperature would remain too

high to insure efficient compression conditions or proper

lubrication. The adoption of stage compression with inter-

cooling between the stages, although introduced some thirty

to forty years ago, has been neglected by compressor builders

until within the last decade. At the present time stage com-

pression is almost universally employed for all pressures
above 70 pounds, unless the compressor is of such small size

as to make compounding an uncommercial proposition.
In Fig. 2 is shown a theoretical combined indicator dia-

gram from a twcKStage compressor. In this diagram it is

assumed that the compression follows the adiabatic curve
in both high- and low-pressure cylinders with perfect inter-

cooling between the two stages. The horizontal lines A B
and C D represent respectively the volumes of the low- and
high-pressure air cylinders, drawn to the same scale. The

luo l:.'0 140 100 ItiO ~'00 2:M 240 auo 2S0
GAGE PRESSURE IN POUNDS PER SQUARE INCH

300 :K0 340 300

ifac/KJitri/.-V.F.

Fig. 3. Percentage ofWork lost In compressing Air from Atraoapheric Pressure
to Various Gage Pressures, by Simple and Stage Compression

vertical line A C F on this diagram will represent pressures
to some designated scale. The adiabatic curve B E K repre-

sents the relation between pressure and volume for any posi-

tion of the piston, assuming that there is no intercooler em-
ployed and that no heat radiates through the cylinder walls.

In other words, this curve is the one which compression

would theoretically follow in a single cylinder with no inter-

cooling. In this curve the product P Y i.4i* is constant,

P and Y representing pressure and volume respectively. On
the other hand the isothermal curve B D H shows the rela-

tion between pressure and volume providing the temperature

of the air under compression could be kept constant so that

the product P Y would also be constant.

Air taken into the low-pressure air cylinder at zero gage

pressure. Is compressed along the adiabatic curve B E until

at the point E it attains a pressure of 26.3 pounds, equal to

that of the intercooler, which allows the discharge valves to

open and the air to pass into the coo'er. In the intercooler

the volume of a definite weight of the air is reduced from

CE to CD so that the volume entering the high-prfssure

cylinder is less to the extent of D E which is to the same

scale as C D and A B. This means that the given weight of

air represented by the volume C E at a gage pressure of 26.3

pounds, when cooled to the same temperature at which it was

originally taken into the low-pressure air cylinder will be re-

duced in volume to C D providing the pressure of 26.3 pounds

remains constant. The air taken into the high-pressure air

cylinder at 26.3 pounds is compressed along the adiabatic

curve D G. At the point G the high-pressure discharge valves

open, and the air is discharged into the receiver at the de-

sired gage pressure of 100 pounds. The shaded portion

represents the saving effected by the intercooler.

Assuming that a volume of 1000 cubic feet of free air per

minute is to be compressed to a gage pressure of 100 pounds

with perfect intercooling between the stages, 153 horsepower

is required. Compressing this same amount of air in the

same time in a single stage requires an expenditure of 180

horsepower, or an excess of 27 horsepower over the amount

required in two stage compression. This excess is equivalent

to a saving of about 15 per cent in two stage compression,

which can be attributed directly to the intercooler. The

actual saving, however, would fall somewhat below the above

percentage due to the fact that there are necessarily more

frictional losses In the two stage machine than in one having

a single cylinder; also the intercooler cannot be relied upon

* The exponent 1.41 is the ratio between the specific heat of air at
constant pressure and at constant volume.
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to reduce the temperature of the air between the stages to the

normal in all cases. It is safe to state, however, that the

saving in compressing to 100 pounds gage pressure would

equal or exceed 10 per cent in a well-designed compressor.

At higher pressures, the saving in power is much more marked.

In Fig. 3, curves have been plotted which show the loss of

work due to heat in comprtssing air to various pressures in

one, two, and three stages, assuming an initial temperature

of 60 degrees F. in all cylinders, which is equivalent to per-

fect intercooling in the curves for stage compression. These

curves show very readily the advantages of two stage com-

pression over single stage.

As previously stated, the intercooler Is primarily the me-

dium on which the principle of compound compression is

based, yet the saving due to the reduction in temperature be-

tween the stages does not constitute all the advantages of

stage compression. The maximum temperature in each cyl-

inder is reduced to a point where the heat can be more thor-

oughly drawn off by the water jackets surrounding the cyl-

inder walls; also, the lower temperature in the cylinders is

less liable to affect a good oil, thus Insuring good lubrication

of the pistons, valves, etc., with easier running conditions,

less wear and longer life.

Increased Volumetric EfQciency

The volumetric eiHciency of a compound compressor is ob-

viously greater than .that of one having a single cylinder. The
compressed air remaining in the clearance space of the low-

pressure cylinder being at a much
lower pressure, requires less move
ment of the piston on the return

stroke before the air in the clear

ance space is expanded to a pres

sure equal to that of the surround-

ing atmosphere, which permits ar

opening of the air inlet valve. Af

free air is taken into the low

prcs.sure cylinder only, the high

pressure cylinder bears no relatior

to volumetric efficiency, for it fol

lows that all air taken into the low

pressure cylinder must necessarily

pass through the high-pressure cyl

inder unless there is some leakage

present. The reduced temperature

conditions in the low-pressure cyl

inder also causes less heating of

the intake air when it comes in

contact with the cylinder head."

and walls, which results in obtain

ir.g a denser volume of air at eacli

stroke of the piston, with a corn'

spending increase of volumetri(

capacity.

In addition to the advantages
already mentioned, the maximum
stresses in a compound compressor
are reduced to about 55 per cent
of what they would be in a
single stage machine compressing
to the same pressure. In a single stage compressor having
a cylinder of 20 inches diameter compressing to 100 pounds
terminal gage pressure, the piston starts against no load

at the beginning of the stroke and at the end of the

stroke meets a maximum resistance of 31,416 pounds. As-

suming the compressor to be running at a speed of 150 revo-

lutions per minute, the piston meets this resistance and its

release 300 times every minute. On the other hand, a two
stage machine compressing to this same pressure with the

intake or low-pressure cylinder of the same size as the above-

mentioned single stage cylinder, would encounter a maximum
pressure of only 9424 pounds when working against a cooler

pressure of approximately 30 pounds. In order to divide the

load equally, the high-pressure piston area would be propor-

tioned to the low-pressure piston area in the same ratio as

the square roots of their absolute pressures. That is

High-pressure area : 314.16 : : \/ 14.7 : \/ 114.7.

Or high-pressure area= 112.5 square inches.

The area 112.5 square inches is equivalent to a high-pres-

sure cylinder diameter of about 12 inches. Compressing from

30 to 100 pounds in the high-pressure cylinder gives a maxi-

mum unbalanced pressure of 70 pounds, which is equal to a

maximum load of 7917 pounds to be met in this cylinder.

The total maximum resistance In both high- and low-pressure

cylinders, is therefore, 9424 pounds plus 7917 pounds, or 17,341

pounds, which is only about 55 per cent of that in the single

stage compressor.
* * *

MUELLER TESTING STAND
The accompanying half-tone Fig. 1 shows an interesting

testing stand used by the Mueller llachine Tool Co., Cincin-

nati, Ohio, for varying the speed while testing the radial

drills built by the company, when completely assembled and

ready for shipment. As will be seen from the illustration,

the apparatus is portable and can be easily moved to any ma-

chine on the assembling floor. The power for driving the

radial drill while testing is derived from a motor placed on

the base, and transmitted fnmi the motor to a gearbox at the

top of the testing stand, by means of a belt as shown.

With the gear-box at the top of the testing stand it is pos-

sible to obtain six different speeds, thus making it convenient

to test the machine at any required number of revolutions

of the spindle. The gear-box is of the same type as that used

on the regular gear-drivfii i.nlial drill presses built by

Fig. 1. Testing Stand used for DrUfing a Radial Drill while Testing en tiif Aact^mbling Floor

the company, the construction of which is shown in the half-

tone illustration Fig. 2, and also indicated in the line en-

graving Fig. 3. In this latter engraving A is the driving

shaft, B is the intermediate shaft, and C the shaft from

which, by intermediate gearing, the spindle of the

machine is driven. On shaft A is placed a clutch which can

engage either the gear to the right or that to the left,

thus giving two speeds to shaft B. The gears on shaft

C are sliding gears and can be brought in mesh, respectively,

with either one of the three gears D, E and F on the inter-

mediate shaft B, thus giving six changes of speed to the

spindle. The most interesting part of the construction of the

gear-box is the clutch on shaft A, which is of an exceedingly

simple construction. The general principle upon which it

operates is shown in Fig. 4. It will be. seen that it consists

of a sliding collar operated by a forked lever from the outside

of the gear-box. On each side of the collar is a taper projec-
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tion wliich, when the collar slides either to the right or left,

enters into a correspondingly tapered slot in the friction

ring, thus expanding the latter and forcing it to grip on

Fig. 2. View or' the Gear-box used on Testing Stand

the inside of the gear to be driven. When compared with a

great many other constructions of similar kinds, it will be

seen that this clutch is unique in its simplicity, and it will,

therefore, undoubtedly be of interest to mechanics who are

not familiar with this type of clutch.

3[

^==^

1Z\

Machiti ^I'lf. X. Y.

Fig. 3. Arrangement of Gears in Gear-bos shown in Fig. 2

Referring again to the testing stand, it will be noticed that

it is provided with leveling adjustment; so that it can always

be placed in proper position relative to the machine in con-

nection with which it is to be used. It is supported at three

points, and the supporting point to the left consists of a

Ci-UTC-t ,N

POSITION

r

M^
.Uj. ru.\-r.

Fig. 4. Principle of Action of Clutch used in Muelier Gear-box

screw provided with a handwheel so as to make this support

adjustable. The convenience with which this testing stand

can be moved from machine to machine makes it a very

economical and useful device, and makes it possible to test

the assembled machines in any location that they may occupy
on the assembling floor.

GENERAL APPLICATION OF SPRING
CHUCKS TO LATHES

The oldest and most indispensable machine tool—the lathe

-has, within recent years, received much attention at the
hands of the mechanical engineer, until to-day the number of

different designs probably exceeds that of all other machine
tools combined: but notwithstanding this fact the designer
of modern lathes seems to have given little attention to the

means for holding the work in a standard engine lathe. Lathes
designed to handle bar work exclusively, are, as a rule, pro-

vided with efficient chucking facilities, but on the other hand,
standard engine lathes and even so-called "chucking" lathes are
rarely provided with better means for holding work than two-,

three- or jour-jawed chucks. These are, of course, indispen-

sable for holding some classes of work, such as pieces of ir-

regular shape, and in many cases for first operations. For
pi-actically all second operations, regardless of the shape of

the piece, and frequently all operations when the shape of the
piece permits, split chucks could be used at a great saving
of time, if the lathes were suitably designed for the use of

Fig. 1. Muehlmatt Mechanical Opening and Closing Spring
Chuck Operator

these chucks and if proper means were provided for operating

the chucks.

By "split chucks," the ordinary steel split collet sometimes
found in the tool-room is not alone referred to, but chucks
of any size, either expanding or contracting, made of steel,

cast iron or bronze, as the nature of the work demands, and
suitable for holding work up to the full capacity of the ma-

Pig. 2. Special Wood-turning Lathe ^vith Spring Chuck and Operator

chine. Split chucks have been in universal use in the watch-

making industry for over a quarter of a century. Small pre-

cision lathes have been equipped w'ith split chucks for many
years, and more recently a few of the leading lathe builders

have placed what are known as "tool-room lathes" on the mar-

ket, equipped with chucks of this type. While the application

of split chucks to the engine lathe is doing much toward edu-

cating the machinist to their use, the average mechanic still

considers such chucks as belonging to precision work.

For the past eighteen years Adolph Muehlmatt, Cincinnati,

Ohio, has been engaged in the manufacture of a class of tools
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and devices demanding rapid cliucliing facilities as essential

to profitable production, so that considerable time and atten-

tion has been given to the problem of chucking work, and

experience has demonstrated that in many instances cast-

iron split chucks answer every purpose as well as the tool-

steel or casehardened chuck. These cast-iron chucks are pro-

duced at a low cost, and when used en second-operation work

their life is indefinite. In the JIuehlmatt shops, a number of

such chucks have been used on from 5000 to 10,000 operations

without showing signs of wear. On a Jones & Lamson flat

turret lathe, used as a chucking machine exclusively, all con-

tracting chucks above 1-inch bore are made of cast iron, while

the expanding chucks for the same machine are generally

made of tool steel and hardened, if under 2 inches in diameter.

Cast iron is used for sizes above 2 inches. Probably because

of the lack of experience and investigation, few mechanics are

ready to grant that cast-iron split chucks will hold the work

securely under all conditions and that the life of such chucks

can be anything but short. A little research, however, will

show this principle in use in an endless number of mechanical

devices, working satisfactorily under conditions not nearly so

favorable as in the case under consideration. Countershafts

where the power consumed by a machine is transmitted

through cast-iron friction clutches, offer a good example.

After the superiority of the split chuck for holding many
classes of work in connection with machining operations had

been proved, the problem of devising mechanical means for

operating this type of chuck had to be solved. At first the

chucks were operated and closed in the ordinary way, that is.

Fig. 3. Jones & Lamaon Turret Lathe equipped with Muehlmatt
Chuck Operator

by stopping the lathe and throwing in the back-gear to lock

the spindle; the quill was then unscrewed, thus opening the

chuck, when the work would be removed, another piece put

into the chuck, and the operations referred to repeated in-

versely. Under these conditions the time consumed in chuck-

ing would frequently exceed the time required for tooling,

though, at that, it was an improvement over the use of the

ordinary machine chuck.

In order to handle work with greater facility, a device was
needed that would deliver the maximum of power required

with little effort on the part of the operator; it had also to be

applicable to lathes of various classes with the least possible

disturbance to the design, and to be so simple in construction

that it could be built at a comparatively low cost. Devices

already in use for automatically operating chucks on screw

machines or turiet lathes, though answering very well their

specific purposes, were rejected, due to limitations that would
not permit their universal use on the standard engine lathe

for chucking purposes.

The requirements referred to in the foregoing have been

met by the mechanical opening and closing chuck illustrated

in Fig. 1, which in its application to such machines as are

suited to the use of spring chucks, has proved so satisfactory

that spring chucks are now used in the Muehlmatt shops for

all lathe operations, except the first, and in many instances

for all operations including the first. While some bronze
castings, brass tubing and rod stock is machined, the greater

part of the work consists of iron castings that are finished all

over. All work is of the interchangeable type, jigs and special

fixtures being used throughout; hence the lathe work has to

be accurate, and this accuracy has been easily maintained.

Since the time required for chucking is a negligible factor,

in not a few instances, where but two operations are required,

a saving of time is effected by chucking the piece twice, rather

than revolving the turret for each operation. Engine lathes

equipped with spring chucks and a chuck operator could, of

course, be used to advantage in such cases instead of the

chucking lathe.

The time consumed in chucking work varies from 5 to 20

seconds, depending upon the size and form of the work. On

F[g. 4. Group of Chuclfs, Chucl< Blanks and Work Ejectors

the Jones & Lamson flat turret lathe, as many as 1000 pieces

are chucked in a ten-hour working day. On a Hinch Hendey-
Norton lathe, the number of pieces chucked quite frequently

exceeds 1.^00 per day, while on the friction-driven bench lathe,

illustrated in Fig. 2. from 3000 to 4000 pieces are handled

daily. This lathe was built in the Muehlmatt shops for a

special class of wood turning. It is, of course, understood

that these figures apply to rapid tooling operations, and the

point we wish to emphasize is that little time is wasted in

chucking the work; this applies to all classes of work whether

large or small. It is rarely necessary to stop the spindle of

the machine during a chucking operation, the operator wearing

gloves to protect his hands from burns and cuts while chuck-

ing.

For some classes of work, ejectors are placed within the

chuck to discharge the work when the chuck is opened. These

ejectors also keep the chuck slots and the work seats free

Fig. 5. Sectional View of Chuck and Operator

from chips when boring open holes. AVhen ejectors cannot

be used to advantage, a knock-out rod is substituted for dis-

charging work that cannot be grasped by the hand.

Lest this system be confounded with that in vogue in tool-

room practice, where split chucks are used to some extent

and wnere quite often—for good reasons or otherwise—

a
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mincing cut at the slowest speed and finest feed is run on a
piece of drill rod held in a split chuck, let us emphasize the

fact that the heaviest cut that the tool can take care of or

that the case justifies is practicable with a properly-designed

spring chuck. This system was developed as a manufacturing
proposition for the rapid and accurate production of duplicate

parts with the smallest expenditure of effort on the part of

the operator.

The standard type of cast-iron contracting chuck used on
the Jones & Lamson fiat turret lathe, measures 2% inches in

Fig. 6. Chuck Operator applied to a Bench Lathe

diameter through the section back of the closing angle, and
the thickness of the wall through the split section measures

1-2 inch. The chuck protrudes from the end of the spindle

but 11/16 inch. A chuck of these dimensions is sufiiciently

resilient for all purposes, yet under these conditions the chuck

and the work held by it practically becomes a component part

of the machine spindle. Chattering is eliminated, and a cut-

ting tool working under such favorable conditions does not

become dull so quickly. A Jones & Lamson machine equipped

with one of these chucks is shown in Fig. 3. In this particu-

lar case, the lever for the chuck-operating mechanism is lo-

cated just above the chuck, connection being made by a shaft

and sector gears as shown. In Fig. 4, a group of chucks,

chuck blanks, and work ejectors used on this machine- are

shown.

With the spring chuck system, the part of the work gripped

by the chuck is generally well within the spindle of the ma-

i t
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Pig. 7. Operator Housing Removed to sho\7 Position of Fiogt-r.s

^phen Chuck is Closed

chine, which is much better than the common practice of

holding the work in a three- or four-jawed chuck, where the

distance from the end of the lathe spindle to the work-holding

jaws measures anywhere from 4 inches to 10 inches. The

jaws, as a rule, are also more or less strained and frequently

do not have a square contact with the work.

Few favorable conditions exist for the general adoption of

spring chucks, as the machine tool designers have been so

deeply absorbed in all-geared heads, quick-change feed boxes,

etc., that the problem of holding the work has, to a great ex-

tent, been left to the purchaser to solve. Few of the older

types of lathes are suitably designed to receive spring chucks

and their adjunct—the chuck operator; at least, not so that
the fuUe-st benefit may be derived from their use. Two dif-

ferent types of machines were found suited to the equipment
illustrated herewith, with practically no alterations to their

original design. Briefly the component parts of the Muehl-
matt mechanical opening and closing chuck, which is shown
in section in Fig. 5, are simply a plurality of cylinders work-
ing within each other, whose cooperative members are coupled
together in a simple yet positive manner. The chuck oper-

ator forms a self-contained, independent unit, that, on suitably-

designed machines, can be applied or removed as easily and
as quickly as a machine chuck and should be interchangeable
with any number of lathes of the same type. One of these
operators is shown applied to a bench lathe in Fig. 6, and
Figs. 7 and S are detailed views of the lathe headstock with

Fig. 9. Spring Chuck and Operator applied to Hendey-Nortoii Lathe

the operating lever and housing removed. Fig. 7 illustrates

the position of the operating fingers when the chuck is

closed, and Fig. 8 their position when the chuck is open.

In the matter of drives and feeds, the lathe has been devel-

oped to a high degree, and now the efforts of the designer

should be centered on the features that, from a logical point

of view, should be the most important in a metal-turning ma-

chine, namely, the spindle and its accessories for holding the

work.

The work-holding capacity of a lathe instead of being de-

scribed as, for instance, a 16-inch by 6-foot size, will doubtless

at some future time be referred to as a 2-inch by 16-inch by

=

Fig. 8. Position of Fingers iwheu flmck i.s Open

6-foot machine, the first figure standing for the spindle ca-

pacity of the lathe. We see no reason why a machine, of

say, 16-incli swing, should not be equipped with chucking fa-

cilities that would enable it to handle certain classes of work

up to that diameter through the spindle. For faceplate work,

work that has to be turned between centers, and frequently

first operations and pieces of unsuitable shape for the split

chuck, the lathe as at present developed leaves little to be de-

sired. This, however, represents but one division and prob-

ably the minor one of the work that a modern lathe should

be capable of handling.

The means for holding a large part of the work that should
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come within the scope of the engine lathe has so far remained

largely undeveloped. This division embraces, besides an end-

less variety of castings and forgings, all tube and rod work

up to the capacity of the spindle of the machine. Practically

all of this work is handled now in a crude, awkward and

time-wasting manner on the engine lathe. This, in many

cases, leads to the installation of special or single-purpose ma-

chines, which is a justifiable course when sufficient work is

at hand to run such machines to their capacity—idle machines

do not produce dividends.
* * *

HOLLOW-HANDLE CUTLERY
By ROBERT S BROWN

The mechanic with his instinctive realization of the due

relation between weight and size, is immediately struck with

the lightness of the all-metal knives and forks with large,

comfortable-feeling handles. A simple test for center of

gravity, balancing one knife over the edge of another will

show by the location of this balancing point that the handle

must be hollow, although there is nothing in the outward ap-

pearance to prove this or indicate how the job is done. A
solid-handle knife will perhaps balance an inch back on the

handle from the bolster while the hollow-handle center of

gravity moves forward out on the blade.

These light hollow handles which save stock and yet fill the

hand, were formerly made in the same manner as the silver

ones are still, with a seam all around, joining two sheus like

the halves of a pea pod, and also welded to the stub tang.

This involves joints approximately 8% inches long, which

must be perfectly welded or there follows a leakage of dish

water into the interior of the handle which will condemn it.

A later method of making these steel handles gives a weld-

ing surface less than IV2 inch long. This consists in draw-

ing up a steel shell. Fig. 1, from a flat circular blank, and is

done in several operations with inter-annealing in the well-

known manner. The rough end of the handle is then

trimmed with a wheel cutter. Following is the tapering of

the shell in a Goodyear swaging machine to the shape shown

in Fig. 2, then ovalling it into the exact contour of the finished

handle, Fig. 3; this last is done in a press. The finished

handle is also shown at A, in the halftone Fig. S. This method

is employed by the American Cutlery Co., of Chicago.

The blade shown in Fig. 4, has in the meantime been rolled

in the automatic rolling mill illustrated in the New Machin-

ery and Tools department of the August, 1910, number of

knife blades are. The handle is the same as the knife handle,

but the bolster is a separate piece. This is a simple screw

machine job turned with the chamber above mentioned in one

end, as shown in Fig. 6, and at D. Fig. 8, and then ovaled by

pressure. It is welded first to the tine portion as at E. Fig.

8, and then to the handle. As electric welding unites dis-

similar metals, it is practical to use the non ferrous metal

alloys joined to the steel, and a choice of steel handles say,

with German silver blades or tines is feasible.

Differentiating between the rolling and the hammering of the

blades, the former is now generally preferred. Small pieces

of coal from the fire which may adhere to the heated blade

are more or less imbedded in the steel by the hammering
process of drawing out or plating. These become an aggrava-

c
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Pig- 7

P1k3 1 to 3 Hollow Handle in Successive Stages of Production. Fig, 4.

Drop-forging and RoUiog Operations. Fig. 5. End of Knife Blank after Stub Is

Fig. a. Bolster for Fork as it comes from Screw Machine before Ovallng.

showing Flash at the Two Joints

Machinery, after having first been drop-forged from the solid

round stock as shown at B. Fig. 8. C in this same figure

shows the blade at the completion of the rolling operation.

After trimming the blade and flashing, the tang beyond the

bolster is chambered out in an upsetting machine, to the

shape indicated in Fig. 5. The object of this is to provide a

welding surface of the same sectional area as the handle, so

that both will come to a sticking heat at the same instant and

neither will be overheated.

On forks, the same result is arrived at in a little different

manner; the portion with the tines may be rolled as the

• Secretary, New Britain Machine Co., New Britain, Conn.

Fig. 8. Details of Knife and Fork io Different Stages of Manufacture

tion later showing as spots or pits in the blade when ground;

the blades so spotted must be re-ground to take out the de-

fects. In rolling with water running over the dies this spot-

ting trouble does not appear and the thickness of the blades

is constant. These features conduce to uniformity in the

mechanical grinding now generally practiced.

There is but a slight flash ringing the weldeu joints indi-

cated in Fig. 7 between blade and handle and handle and tines,

and this, with the seamless process of smooth handle con-

struction, makes polishing an easy matter there.

* * •

An interesting method for measuring the area of diagrams,

or of sections of a map, is referred to in a recent issue of

Industritidningen Xorden. The diagram or map is drawn

carefully to scale on a piece of plain draw-

ing paper, preferably of high quality and of

hard surface so as to be of uniform texture

throughout. Then a unit area is drawn ta

siale on the same paper, this area corre-

sponding to one square inch, one square foot,

one acre, one square mile, or whatever the

unit area of the diagram or scale of the map
may be. This unit area is then carefully

cut out and the piece of paper representing

it weighed on a sensitive laboratory scale.

The diagram to be measured is also cut out

and weighed. In this manner a fairly accur-

ate expression of the area can he obtained

Kniie Blank after the by dividing the Weight of the total diagram
=ut off and End^up^et. ^^ ^^g^ {q be measured by the weight of

the unit area. A still higher degree of

accuracy can be obtained by drawing to scale an area repre-

senting, say, ten times the unit area, and weighing a piece of

paper corresponding to this larger area. The weight of this,,

divided by ten, is then the unit measure. It is stated

tnat considerable accuracy has been obtained by employing

this method.
* * *

Radioro is the name of a new alloy which is claimed to have

the unfading yellow of gold, the hardness of hardened steel

and to be unaffected by the atmosphere or ordinary acids. It

is predicted that it will be used for household utensils, heavy

machinery, armor, jewelry, and many other purposes.

HacKiiura.y.Y.
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DATA FOR FLUTING AND RELIEVING
TWIST DRILLS

When making twist drills in the tool-room of the ordinary

shop, one of the questions which the toolmalter must settle

is that of the thickness of the point or web of the drill. He
must also settle upon the width of the land back of the cut-

ting edge on the cylindrical part that is left when relieving

the drill. The latter question may not be of such great im-

portance, but the former constitutes one of the vital points

in twist drill making. The form of the flute or groove is, of

course, also of the greatest importance, as it is required that

the cutting edge of the drill should be practically a straight

line; that is, the form of the flute should be such that the

intersection between it and a plane making a 59-degree angle

with the axis of the drill—the angle to which the drill is

ground—will be a straight line. Cutters which will mill a

flute having the required form are available in the market;

but the toolmaker or tool designer may be called upon to pro-

duce cutters for this purpose occasionally in large plants

making, in the shop tool-room, a considerable number of the

tools required. In the accompanying table, therefore, are

given dimensions for a satisfactory line of drill grooving cut-

froni having the two arcs intersect is slightly roiuuli'd oft.

The radius for this rounded portion is of no particular im-

portance, its object being merely to remove the sharp corner

which would otherwise result. When a cutter of this typa

is used for fluting drills, the curve formed by radius R cuta

that part of the groove which represents the cutting edge,

while that part of the curve formed by radius r cuts that part

of the groove which forms the heel or the back of the drill

spiral.

Dimensions are given for the form of grooving cutters for

drills from the smallest drill gage size up to 3 inches diameter.

It is evident that it is not necessary to have an especially

formed fluting cutter for all the sizes specified in the table.

As a rule the same cutter can be used for a group of drills.

these groups including several sizes below and above the

diameter for which the form is specifically calculated. In

the case of the "number sizes" of drills, the dimensions of the

cutter specified for No. 64, for example, are intended for sizes

Nos. 61 to 64, inclusive; those for No. 36, for sizes Nos. 33 to

36, etc.

The table also gives dimensions for the thickness of the

web, and the width of the land of twist drills. When speak-

ing of the width of the land, that part immediately behind the

TABLE OF DRILL GROOVING COTTERS, THICKNESS OF WEB AND WIDTH OP LAND (PORTION NOT RELIEVED) OF TWIST DRILLS

Diam. Thick- Thick-

f\^'-
XY^K^Tx

of
Drill
(Drill

w r R
ness Width Diam.

of
Drill.

W r R A
ness
of
Web

Width
of

Land
r^~~^ / ^V—^^^--7 \ \ Gage of Inches of
] i

!

!

(fm^
No.) Drill Drill

44
40
36
33

0.073
0.081
0.088
0.101

1 5

1'^

iiV,

li

0.445
0.475
0..504

0.534

0.132
0.128
0.134
0.140

O.090
090

. 095
, 095

0.0470.0610.042 0.014 0.020 0.7.50 0.492 0.632
0.800 0..525 0.675
0.850,0. .5.58,0. 717
0.900:0..59 10.759

-W-"

\Wy7] 0.055 0.073 0.051
0.065 0.085,0.059

(».017 0.025
0.019:0.025^

pw^ \ v. ^ / 38 0.116 0.075 0.097 0. (.168 0.021 0.025 lA 0.950 0.633!o. 801 0.564 0.146 0.100

R \ ^—^ / 24 0.134 O.OslIO. 104 0.073 0.033 0.0301 u 1.000 0.656 0.844 0.594 0.153 0.100

I
1

30 0.133 0.087 0.1120.079 0.025 0.030

1

lA 1.050,0 689 0.886 0.623 158 0.105
16 0.143 0.094 0.119 0.085:0.027 0.030 If 1.100 0.733 0.928 0.6.5ii 0.164 0.105

~^ *
• Mxcluiiera. -V. r. 13 0.152 0.100 0.128 0.090 0.039 O.OKO ^-h 1.1.50 0.754 . 970 0.683| 0.170 110

8 0.160'0.105 0.135 0.090 0.031 0.035 \\ 1.200 0.788 1.013 0.713 0.176 0.110
4

Inches

1 7'-^ '^ "1 1 'I 1) 14f', M\\ o nQQ n nQ=: 1 1 9i0'0 WOO 1 l\KA (1 "J.O (1 tt-O 0.115
0.115Diam. Thick-

U . i lO '-J . -1. X 1 U . l^U U . lUO
1.300;0.8.53ll.097 0.172 0.188

of ness of Width i 0.300 0.131 0.168 0.119 0.038 0.040 HI 1.350:0.8861.139 0.801 0.194 0.120
Drill w
(Drill

r R A Web ,
of

of Land
Drill

A 0.325 0.147 0.189 0.133 0.043 0.045 1? 1.400 0.9191.181 0.831 0.200 0.120
Gage 16 0.3500.164 0.3ul0.148 0.045 0.050 M! 1.4,50 0.9511.223 0.861 0.2((6 0.125
No.)

1

0.375 0.180
0.30010.197

0.332 0.163
0.353 0.178

0.048
0.051

O.CoO
0.055 111

1.500
1.550

0.984 1.365
1.0171.307

0.891
. 920

0.212
0.218

0.135
0.135

80 0.013 0.(W8'0.011 0.007 0.003 1 No \\ 0.325 0.313 0.2740.193 0.054 0.055 2 1.600 1 . 050 1 . 350 0.950 0.224 0.130
76 O.OlSiO. on 0.014 0.010 0.004 clear- TS 0.3500. 230 0.295 0.2C8 0.058 . 0(50 21 1.700 1.115 1.434 1 . 009 0.236 0.130
73 0.0320.0150.017 0.012 0.005 ance 4- 0.4(. .2(i2 0.33710.238 0.066 0.060 2 J- 1.800 1.181 1.518 1.069 0.244 0.135
68 0.027 0.017,0.021 0.0)5 0.(M6! 0.010 A 0.450 0.295 0.379'0.267 0.074 0.065 2| 1.900 1.347 1.603 1.138 0.2.52 0.135
64 0.030 0.019 0.025 0.018 0.007 0.015 i 0.500 0.32-^ 0.423 0.397 0.083 0.065 3 + 2.0001.313 1 . 687 1.187 0.260 0.140
60 0.033:0.022 0.028 0.020 0.008 0.015 T^ 0.550 0.3(il 0.464 0.337 0.090 0.070 3| 3.100 1.378 1.772 1.247 0.268 0.145
56 0.043 0.027 0.035 0.035 0.009 0.015 t 600 0.394 0.50610. 356 098 0.075 2f 3.300 1.444 1.856 1.306 0.276 0.150
52 O.OoS'0. 035 0.046 0.033 0.010 0.015 kl 0.650 426 0.548 0.386 O.1O6 0.080 3| 3.300 1.509 1.940 1.3G5 0.2S4 0.1,55

48 0.0640.0410.(153 0.037| 0.012 0.020 I 0.700 0.459
1

0.5900.416 0.114 0.085 3 3.400 1..575 2.025 1.425,0.2112 0.160 1

ters. The dimensions are calculated according to the follow-

ing formulas:

W= O.S D
A = 0.475 D
R = 0.675 Z)

r= 0.525 D
in which IF= width of cutter,

D = diameter of drill to be fluted,

);= small radius of cutter form (see illustration),

i2= large radius of cutter form (part of cutter

forming the cutting edge of the drill, see

illustration),

A = distance from side of cutter to point where

radii meet (see illustration).

Drill fluting cutters are usually made with eccentric re-

lief, but they also may be provided with ordinary milling

cutter teeth, as shown in the accompanying illustration, in

which case they must be ground by the aid of standard forms

in special flxtures of the type described in the October, 1908,

Issue of Machinery.
The circular arcs drawn with radii R and / should each be

tangent to their respective sides of the cutter itself. At the

point where they meet, the sharp edge which would result

cutting edge on the cylindrical portion which is left the full

diameter—that is, not relieved—is meant. While the table

does not give all the fractional sizes to which twist drills are

commonly made, the dimensions for the sizes not given may
be easily interpolated.

* * *

Thomas P. Brooke of Chicago, has developed a twin revolv-

ing cylinder gasoline engine for automobiles and airships

in which the gj'roscopic action of the engine is dangerous.

The principle of the Brooke engine—named the "Xon-gyro"

motor—that eliminates gyroscopic action is simply the use of

two flywheels, or their equivalent, revolving in opposite di-

rections. The helical or corkscrew action of a skidding au-

tomobile that overturns when rounding a curve at high speed

is largely influenced by the gyroscopic action of the flywheel.

If another flyw'heel of the same weight were running close to

it in a parallel plane and at the same speed in the opposite

direction, the gyroscopic action would be practically neu-

tralized. Two sets of cylinders in the Brooke engine revolve

around the same axis but oppositely. It is claimed that the

fatal aeroplane accidents following a glide or dip were due

to the twisting of the machine because of the gyroscopic

force of the propeller and engine.
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"INS AND OUTS OF GEAR HOBBING"—THE
FELLOWS CUTTER

By RALPH E. FLANDERS*

This reply to Mr. Lees' letter In the April number o£

Machinery naturally divides itself into two parts. To hegin

with, the writer will answer in the first person the criticism

of his original article in the January number of Machinery.

The second part of the reply will explain (on behalf of the

Fellows Gear Shaper Co., with which the writer is connected)

the alarming puzzle propounded by Jlr. Lees in relation to the

circular pitch of ground-down cutters when used in gear

shapers. It should be noted, in passing, that this second

question is entirely foreign to the original subject of dis-

cussion.

Reply to Criticism of Original Article

I find myself in agreement with Mr. Lees in the main, par-

ticularly as to the cause of flats on generated gears. He evi-

dently understands the nature of these flats, which is not the

case with some of the other bright men who have written on

the subject lately. As he realizes, any flats large enough to

be troublesome are not due to theoretical causes, but to prac-

tical defects in the generating. If he will but add two more

causes to his list—imperfect generating action due to tor-

sional deflection and back-lash in the drive, and inaccuracies

due to wear of index-wheels rotated at high speed and pres-

sure—we will be in full agreement.

As to the centering of the hob tooth, we both agree that the

distortion of the ordinary hob, as a result of hardening, is so

great that it would be hard to find any slight improvement

that might be produced by shifting the tooth toward or away

from the center line. That conclusion is not disputed by my

experiments.

Mr. Lees' scheme of having a straight flute at an angle is

interesting. This is theoretically about as good as the helical

flute, if allowance is made for its peculiar shape in grinding

the teeth and in the form of the relief. Without definite in-

formation as to the design and making of the hob, it would

not be safe for me to offer criticisms.

Circular Pitch of Gear Shaper Cutters

The other question, relating to the gear shaper cutter, in-

volves an understanding of the nature of the relief of the cut-

ter; and this is a subject, as every student of gearing knows,

on which the Fellows Gear Shaper Co. has talked, written and

explained continuously for the last dozen years. Will the

editor permit valuable space to be taken up by another dis-

cussion of so threadbare a subject? Inasmuch as there ap-

pears to remain at least one mechanic who has not gotten to

the bottom of this elementary matter, and inasmuch as we

propose to discuss it in a new and simpler way, it may oe that

the editor will indulge us while we go over the subject once

more. Here is the "direct answer" to the question asked:

The sharpening of the gear shaper cutter certainly does re-

duce its diameter, but the reduction of the circular pitch

which thus results does not reduce to the slightest degree the

circular pitch of the work, nor does it change the acting tooth

surfaces in any way.

To understand this, let us first study Figs. 1, 2 and 3. Here

we have the same 10-pitch cutter C, which has 30 teeth, gen-

erating 30 teeth in each of the three blanks X. L and S.

Blank :V is of the normal size for a standard gear of 30 teeth.

Blank L is larger than standard, being right for 31 teeth.

Blank S is smaller than standard, being right for 29 teeth.

Gear N and cutter C both being normal and of the same

number of teeth, have of course the same outline on the act-

ing surfaces, the only difference being that the point of the

cutter tooth is extended beyond that of the gear so as to cut

out the clearance at the bottom of the tooth space.

Gears L and S were generated by cutter C. so it must be

that they would mesh with cutter C. considering the latter as

a gear; and since cutter C has exactly the same outline as

gear N, it is evident that L and S will both mesh properly

•Address : Fellows Gear Shaper Co., Springfield, Vt.

with N, as shown in Figs. 4 and 5. Furthermore, they will

mesh with any standard 10-pitch gear of the same system as

that to which N belongs. They are both shown meshing with

a standard 76-tooth 10-pitch gear in Fig. 6.

Suppose that in Fig. 4, L. instead of being an enlarged gear,

is an enlarged cutter of the same outline. Since L as a gear

meshes properly with a normal gear, it is evident that as a

cutter it will properly generate a normal gear. In the same

way, the abnormally small gear S of Fig. 5 could be replaced

by a cutter of decreased diameter and of the same outline,

and this cutter would generate a normal gear prop-

erly. In short, since abnormally large and small gears run

correctly with normal gears, the corresponding enlarged or

decreased cutters will generate normal gears correctly. This

holds good whether a 30-tooth or a 76-tooth gear is being gen-

erated, or a gear of any number of te«th from 12 up. So

much for the matter of generating the same true involute

with cutters of enlarged, normal or decreased diameter.

Now we are ready for this troublesome question of de-

creased circular pitch. It is a well-known elementary char-

acteristic of the involute gear that the actual or working

pitch diameter is a flexible dimension, not a fixed one. This

is due to the fact that involute gears run correctly at vary-

ing center distances. In Fig. 7, for instance, the nominal

pitch line (located 0.100 inch from the tops of the teeth in all

these 10-pitch gears) is shown by dotted lines. The actual

or working pitch circles are in different positions, as shown

by the full lines. Since here we have a small gear running

with a normal gear, the center distance is less than normal,

and so the two pitch circles (which must touch each other

and be equal to each other in diameter, since each gear has

the same number of teeth) are smaller than standard. The
actual pitch line thus falls outside the nominal pitch line on

the small, and inside the nominal pitch line on the normal

gear. In Fig. 8, where the center distance is increased by

running a large gear with the normal gear, the conditions

are reversed.

The student must get a firm grasp on this fact that the

pitch diameter of the involute gear is a flexible dimension.

This condition applies to the involute form of tooth alone, and

not to the cycloidal or to any other system. As a further

illustration, see Fig. 9, where the normal gear N of Fig. 8 is

shown running with another normal gear y, of Identical di-

mensions. The same gear A' which is here running on stand-

ard pitch line No. 1, used pitch line No. 2 in Fig. 7. In both

Figs. 7 and 9 the action is theoretically as well as practl

cally accurate.

It is this shift in the actual or working pitch line which

enables a cutter of decreased diameter to cut a normal gear

of standard circular pitch. In Fig. 7, for instance, suppose

that S. instead of being a small gear, is a cutter reduced by

grinding. As measured on the nominal or dotted pitch line,

it has a smaller circular pitch than standard, but it is not

rolling on that nominal pitch line at all. It is rolling with

the mating gear on the actual pitch line, shown by the full

line. On this actual pitch line, the cutter, of course, transfers

the exact thickness of its tooth to the width of the tooth space

at that point. At the nominal or standard pitch diameter of

the gear, however, shown by the dotted lines, the cutter tooth

rocks somewhat as it goes in to and out of action, thus cut-

ting a tooth space wider than itself—just wide enough, in fact,

to give the standard width of space at the pitch line for the

standard circular pitch. By reversing this train of reason-

ing, it can be shown that an enlarged cutter having the out-

line of gear L in Fig. 8 will also cut a tooth space of normal

thickness at the standard pitch diameter in the standard gear.

Thus we see that w-e can cut gears of standard dimensions

with a cutter so made that it will have the dimensions of gear

L when new and of gear S when ground down, as illustrated

in Figs. 1 to 8. Gears S and L, however, show extreme varia-

tions in diameter and circular pitch, the case being exagger-

ated to show the principle. The real difference in the diam-

eter of the cutter is scarcely one-eighth of that here illus-

trated, but the principle remains the same. All that has been
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said relating to gears S and L applies to the cutter as well, creases, the. width of the top of the tooth increases slightly.

Fig. 10 shows a new and Fig. 11 a ground-down 10-pitch cut- This agrees with the tooth point of gear S, which is slightly

ter. The general resemblance of the change of shape to that thicker than that of gear L.

of gears L and .S ran be traced. For instance (as is shown How shall we make a cutter so that it will resemble gear L
more plainly in the edge view, Fig. 12) as the diameter de- when new and gear S when ground down? To answer this.

Fig, 1. A 30-tooth 10-pltch Cutter of Normal l)iamfter generating a
Normal 30-tooth Gear

Figf. 3. Normal lO-pitch Cutter generating Thirty Teeth in a Blanlc
of Proper Size for Twenty-nine Teeth

Base. Line

Fig. 2. Normal lO-pltch Cutter generating Thirty Teelli m a Blault of
Proper Size for Thirty-one Teeth

^"^^ Base: Line

Fig. 4. The Large Gear Fig 2 and the Normal Gear of Pig. 1 in
Accurate Tbeoroiical Mesh with each other

Fig. 5. The Small Gear of Fig. 3 and the Normal Gear of Fig. 1 in

Accurate Theoretical Mesh -with each other
Fig 6. The Small Gear ot Fig 3 Hiid the Large Gear ol Fi^^. -J m

Accurate Theoretical Mesh with a 76-tooth Gear

Actual Pitch Line. Actual Pitch Line.

Nominal Pitch Line OMiNAL Pitch Line

Fig. 7. The Small Gear and the Normal Gear in Mesh, sho-n-ing the
Difference bet^veen the Actual and the Nominal Pitch Lines

Nominal and Actual)

Pitch Lines Coincide}

Nominal andActual

Pitch Linels Coincide
Nb'l

fAcTUAL Pitch Linej

ifOR Fig. 7

Pig. 9. The Normal Gear of FIfif. 7 in Mesh with another Normal Gear,
showing the Change in Pitch Line from Fig- 7

Actual Pitch Line. Actual Pitch Line

Nominal Rtch Line

Fig. 8. The Large Gear and the Normal Gear in Meah, showing the
Difference between the Actual and Nominal Pitch Lines

Pig. TO. A New Cutter having an Outline corresponding to the Normal
Gear of Fig. 1, or even slightly enlarged, like the Gear in Fig. 2
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we must first examine the nature of the tooth curves in L and

in S. The three gears L, N and S are shown superimposed in

Fig. 13, with one edge of a tooth of each matched up. Ocular

evidence is thus given of the fact that the same involute is

used for the teeth of all three gears, i. e.. the involute acting

surface of each tooth of the three gears L, N and S is developed

from the same diameter of base circle. The same identical

curve is carried to successively larger diameters on the three

gears. (The reader understands, of course, that the points of

the teeth will show correction, as with all 14%-degree gears.)

To make a cutter, thiicfcn-.-, wlinsf top, central and lower

Fig 11. A Ground-down Cutter having an Outline approaching the

Abnormally Small Gear of Fig. 3

sections shall conform to the outlines of L, N and S. we have

only to make its teeth all the way from front to back on the

same involute curve, generated from the same base circle,

but thinner at the back than at the front, in just the same

proportion that the tooth of S is thinner than the tooth of L.

The method of grinding this involute shape was described in

our advertisement in Machinery in January, 1911, page 48,

to which reference should be made. We will here simply call

attention to the fact that the setting of the spindle of the

formed and relieved cutter, which must be set at exactly the

right pitch diameter to get correctly running gears; there is

no flexibility possible. Flexibility of this kind is confined to

generated gears only.

We have chosen to illustrate these elementary principles by

simple elementary experiments rather than diagrams, because

we wish to make the matter as clear as possib'e. Anyone
with a gear shaper at his disposal can repeat these experi-

ments. Anyone who does this will learn more about the relief

of the gear shaper cutter, and about the action of involute

gearing in general, than he could learn from whole volumes of

reading matter and whole acres of diagrams.

* * *

RECESSING TOOL
On a recent visit to the Robbins & ilyers Co., of Spring-

field, Ohio, manufacturers of electric fans, the writer saw a

simple and quickly-operated recessing tool, the principle of

which is indicated in the accompanying illustration Fig. 1.

The recessing tool A is pivoted at B and actuated by a pin C
fitting an oblong slot in the tool. The pin (' is inserted ec-

centrically in stud D, which is provided, at its outer end, with

a handle. It is evident that when the handle is turned it

will move the cutting point of the tool out or In, as the case

may be. The tool is used in a turret lathe, and the operator,

after having finished the other operations necessary, and hav-

ing brought the turret into position for the recessing opera-

tion, simply turns the handle F until it assumes the position

shown in the engraving. A stop may be provided at E. as

shown, if the depth of the recess is of importance.

A similar device for recessing in the drill press, the recess-

ing tool being automatically fed into the work, was also seen

at the works of the company mentioned. The tool-holder in

this case, of course, is held in the drill spindle in a vertical

position. The construction of the tool is identical with the

Fig. 12. Edge View of a Cutter, showing the "Widening of the Tooth
Point as the Diameter decreases

emery wheel to the "clearance" angle thins the tooth of the

gear at the back by the required amount, but it does not

change the shape of the involute, which is generated from the

same base circle throughout the w hole length of the tooth.

There is another Important practical consideration which

should be mentioned in connection with Fig. 6. An abnor-

mally small gear or an abnormally large gear generated on

the gear shaper will run correctly with standard gears or with

each other. This is exceedingly important, as it makes it

Fi^. 1 ; I i-,th Surfaces of the Small, Normal and Large Gears Matched,
T . .sii',w that they are all made from riit- same Involute

possible to cut theoretically correct running gears for center

distances somewhat greater than normal or somewhat less

than normal. It also permits cutting gears deeper than

standard so as to have a certain amount of back-lash and still

have them run correctly. Where considerable back-lash is de-

sired, a ground-down cutter has to be set a few thousandths

deeper than a new one, but there is absolutely no change in

the acting outline of the tooth, and no change in the tooth

action. None of these things can be done with the standard

E

j/l :

1 I n~i

—

z
~

11,11^
^r^

Flg.l

Pig. 2

Jfac^|.|..^i..VV.

Figs. 1 and 2. Recessing Tools for Turret Lathe and Drill Press

one shown, except that the eccentric pin V, stud D and handle

F are not used. Instead a spring holds the tool, when not

in action, against a positive stop G, as shown in Fig. 2, and a

pin H inserted in the drill jig operates against the back of

the tool at K, thus feeding it automatically into the work.

As the tool is sketched from memory, the actual construction

may have been slightly different, but the principle involved is

clearly indicated. E. 0.
* * *

An interesting device for pulling shaper rams when scrap-

ing is used in the Walcott & Wood Machine Tool Co.'s shops

at Jackson, Mich. When scraping in a shaper ram, the ma-

chine to be scraped is placed in front of another shaper, and

the ram of the shaper to be scraped in is attached by a link

to the ram of the other shaper, and is pulled to and fro by

the motion of this shaper. This is a simple and convenient

arrangement and has proved very satisfactory.

* * #

A writer on machine photography states that the "pose" of

machinery is a matter of much importance if the best effect

is desired. "Reciprocating parts should not be shown at the

end of their travel; their functions and form are much easier

seen, as a rule, if they are at some intermediate, but not

exactly mid-position."
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DEVELOPMENT IN LODGE & SHIPLEY
LATHE PRACTICE

In the June, 1909, number of JIa( ui.nehy, in the department

of New Machinery and Tools, a crankshaft lathe built by

the Lodge & Shipley Machine Tool Co., Cincinnati, Ohio, was

illustrated and described. One of the novel features of this

machine was the provision made for positive stops for both

longitudinal and cress movements. These stop arrangements

Fig. 1. Turning Spindles by the Aid of a Spacing Bar on a Lodge &
Sliipley 22.iach L.atiie

are now provided on other types of Lodge & Shipley lathes as

well, and the application of the longitudinal stops to manu-

facturing work is of especial interest.

The essential features of the longitudinal stops are, briefly,

as follows: A rectangular bar A. Fig. 1, Is placed in the front

of the bed, just below the apron. This bar slides in brackets

bolted to the bed. To this bar are clamped stops adjustable

the entire length of the bar. At the bottom of the apron is

bolted a bracket with a pivoted arm which engages with the

stops on the sliding bar. When engagement takes place, the

bar slides with the carriage, and by means of the mechanism

at the headstock end, a clutch on the lead-screw is drawn out

of mesh and the feed stopped.

It is evident that while the stops can be set to take care of

done, slight inaccuracies may creep in, making the work not

strictly interchangeable. For this reason the Lodge £ Shipley

Machine Tool Co. has adopted a system of standard spacing

bars for work that is put through the shop in lots from time to

time. A collection of these spacing bars is shown in Fig. 2,

which illustration also indicates the method by which they

are kept when not in use on the lathe. These spacing bars,

when used, are placed on the sliding bar previously referred

to, and act as a substitute for the adjustable stops. In these

bars each notch acts as a stop for a shoulder on the work
turned, and as in this case one bar is used for each piece of

work, there is no need of setting the adjustable stops for

standard work. All that is required, after a spacing bar has

once been provided, is to place it in position on the sliding

bar, and the workman can proceed with his work. The spac-

ing bar acts as a jig. insuring that every time the same bar

is used, interchangeable work will be produced. It will be

understood that the pivcted arm on the apron bracket drops

into each of the slots in the spacing bar successively, instead

of engaging the individual adjustable stops, and that thus a
permanent relation is established as regards the distance be-

tween the shoulders on the work.

Fig. 2. Rack for Spacing Bars used on a 22-incti Lodge & Shipley
Lathe for Spindle Turning

An important feature is that these spacing bars can be kept

in the tool-room, and that the workman calls only for the one

required for the work in hand. The bars are all stamped for

ready identification, and mistakes are thus guarded against.

Fig. 3. "Work Turned by Means of Spacing Bars

any manufacturing work, insuring that all the parts are In the accompanying illustrations, Fig. 1 shows the finish

turned alike, it is necessary to set them for each lot, if the turning of spindles by the aid of a spacing bar B. Fig. 2, as

machine has been used, in the meantime, for other work, mentioned, shows the spacing bars, while Fig. 3 shows
This setting, of course, requires time, and unless carefully shafts and spindles turned by the aid of spacing bars.
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COMMUTATOR MAKING
By ALTER EGO

As electrically-driven machinery becomes more generally

used, many shops will have more or less to do with the mak-

ing and repairing of generators and motors, and so for that

reason, an article dealing with the manufacture, should prove

acceptable. The writer, after going through the many stages

of experimental construction and having to devise ways and

means for the practical production of several sizes of small

motor commutators has worked out a system of tools and

operations that has proved very satisfactory. In a general

way, what is true in the making of one commutator is also

true in the making of a greater number; this has been borne

in mind throughout.

In an electrical sense at least, the word "armature" im-

plies commutation, and commutation means a change in cur-

rent direction, which change, is brought about through the

medium of a very pretty mechanical contrivance technically

Fig. 1

Fig. 1, Section of Copper Rod Stock. Fig. 2. Sheaiing Die. Fig. 3. Stock
Rack for Copper and Mica Pieces. Fig. 4. Assembling Ring

called a "commutator." Briefly stated, a commutator is made

up of a number of wedge-shaped copper segments separated

or insulated one from another by carefully measured and

selected pieces of sheet mica. The copper is first accurately

rolled into rods of any convenient length, these rods having

a cross-section more or less wedge-shaped—more accurately

sectors of a circle—the angle changing as the number of sec-

tions in the commutator increases or decreases. Such a sec-

tion is shown in Fig. 1.

The first machine operation after rolling the stock is that

of cutting the segments to length. Sawing off was tried and

found too slow and wasteful of stock, so shearing-oft has been

tried and proved successful. The die used, shown in Fig. 2,

is a very simple one and, being made in sections, can be re-

paired at little expense. In operation, the stock is intro-

duced into an opening in the end of the die, this opening

being slightly larger than the stock, and so constructed that

the upper side is in a fiat or horizontal position as at a.

T^

Pig. e

MachiiuTu.y.Y.

Fig- 5. Compression Rings and Holder. Fig. 6, Chuck for
Holding Rings in Turret

Fig. 2; the stock is pushed ahead until it comes against the

stop b. With the descent of the punch, two pieces are cut

off, one dropping through an opening in the die and the other

remaining until the stop 6 is withdrawn, the stock on being

forced ahead knocking this piece out. The stop is then re-

placed and the operation repeated. The die is made in three

sections, namely, the left, center, and right. The left and

renter sections are of the same width and determine the

length of segment; the sections left and right are covered,

the purpose being to support the stock on all sides, by w-hich

means the copper segments are delivered from the dies with
practically no rounding off or breaking down of the edges.

Consider an order for a lot of commutators of, say, 24 sec-

tions each. The copper segments and mica insulations, hav-

ing been inspected, are placed in racks such as shown in Fig.

3, each holding just 24 pieces; without these racks trouble

might be experienced from introducing one too many or too

few pieces into the commutator which might not be discovered

until too late to be corrected. The counting of these pieces

after they are assembled would be rather a tedious and dif-

ficult job. In assembling, use is made of a ring having a

Fig. 7. Formed Facing Tool for Roughing the Sides. Fig. 8. Single-point
Tool for Angular Recesses. Fig. 9. Outside Roughing Tool using Cutters
Interchangeable with those in Fig. 8

hole large enough to easily take in all these pieces; such a

ring is shown in Fig. 4. This ring has a slot cut in it to re-

ceive a removable blade r. Around the inside of the ring

and resting against the blade are placed on end pieces of

copper and mica alternately, until 24 pieces of each have been
assembled; when the ring is filled, the blade is pulled out and
the pieces are bound together with a wire to form a blank.

The next operation is that of compressing the blanks, and
consists of forcing them through a number of cast-iron rings,

which have slightly tapered holes, a set of which is shown
in Fig. 5. The first ring is of such a size that it permits

of the blank being pressed in by hand, this operation straight-

ening up the copper and mica if at all twisted. The second

ring is made somewhat smaller, and a pressure of about two
tons is used to force the blank in. A third ring is still

smaller and a pressure of about five tons is used this time.

Xashi'u-i.y.Y.

Fig. 10- Section through Turning Ring and Blank showing Sleeve and In-

sulations assembled readj- to be f£»ced from Rmg- Fig. 11. Turret Lathe Arbor
Indicating method of Clamping the Copper by the Sides

while the fourth ring, which will be called the "turning"

ring, because the turning is done in it, is so constructed

that a final pressure of about seven tons gives all the needed

compression. It is obviously impractical to have only one

ring in which to turn the blanks, and it would be equally

impractical to have one for each commutator when making

them in large lots. However, as these rings may be made

at small cost, a stock of from five to ten per cent of the

number of commutators to be made, will be suflicient. The

large side of the hole in the turning rings is well rounded

to allow the blanks to enter without shaving the sides, hy-

draulic presses being used for this purpose. The slow, steady

action of these presses is very desirable, giving ample time

for the parts to adjust themselves.

The rings are now put into a special turret lathe chuck.

Fig. 6, and finished completely inside and roughed on the

outside faces, allowance being made for final finishing; Figs.

7, 8, and 9 show the tools employed for the purpose. Copper

is not a good material to work in a screw machine, and when

there is an additional five to ten per cent of mica, trouble
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arises that calls for much care and patience on the part of

the operator. The use of oil, soapy water or kerosene emul-

sions in the machining of commutators, is for chemical and

electrical reasons, prohibited. Good turpentine is perhaps

the best tool lubricant that may be used, for in drying out it

leaves a thin coating of resin that in itself is a good insulator

and is not likely in its chemical change to attack the copper,

setting up an electrolytic action which may eventually cause

a breakdown of insulation. All tools other than the drill and

reamer for the sleeve hole are of the single cutting point

style and so made that they may be ground without chang-

ing their shape. All are made from some of the various

high-speed steels and are left as hard as they can be used;

and yet they require constant attention to keep them in such

a condition that they will not drag the copper across the

mica insulations.

In view of the difficulties encountered in machining, con-

trolling sizes, etc., and the non-essential features involved in

this piece, very liberal limits are allowed up to the point of

assembling the sleeve and insulation. Limits of from 0.001

to 0.003 inch for all inside diameters and 0.002 to 0.005 inch

for thickness are not excessive and may be maintained with-

out much trouble to the operator.

Small commutators such as those under consideration, are

seldom repaired: by this is meant that they are not taken

apart in order to replace pieces. The smallness of the parts,

trouble of refitting insulation, and the general design, make
this impractical; therefore absolute interehangeability of

parts is in no way essential to the making of good commuta-

tors. After the first side of the blank has been machined, the

ring is reversed in the chuck and the other side machined.

When taken from the chuck, the piece looks bright and clean,

but upon examination under a glass, little chips and threads

of copper crossing over the mica from section to section may
be found; these must all be very carefully removed or trouble

is sure to follow. Time spent on this operation will more
than pay for itself later on. After cutting and scraping away
these small short-circuits, the sleeve, clamp-nuts and the vari-

ous insulations are ready for assembling to the copper blank.

Assuming that the insulations have been made up ready for

use, the amount of trouble likely to be experienced in this

operation depends largely on the nature of the material from

which these insulations have been made. Consider briefly the

three kinds of material most generally used for this class of

work:

Mica—a mineral—owing to its peculiar structure, does not

lend itself readily to any sort of shaping; therefore, for use

it must be cut as nearly as possible to the form needed, build-

ing up thin pieces until the form and thickness have been

made, binding the whole together with thin shellac, and

finally putting it into place while wet.

Micanite—a commercial article—is made up of thin sheets

of mica pasted together with shellac, copal, sandarac or other

heavy gum varnishes; it is then placed between hot plates,

the excess of binder squeezed out, and after cooling, it is

ground to the desired thickness. From these sheets many
forms may be cut and molded by heating in suitable forms,

thus making less work in assembling.

Vulcanized fiber—a vegetable fiber chemically treated—may
be purchased commercially in many sizes, in the form of

sheets, rods, tubes and special forms, and with little machin-

ing makes a most desirable insulation, its one drawback be-

ing its liability to swell and shrink under varying atmos-

pheric conditions. Experience has shown that if this ma-

terial be well dried before machining and afterward coated

with some good moisture-resisting varnish and then well

baked, it will be found to have lost its hygroscopic properties

to a marked degree.

Much has been done to prove the values of different kinds

of insulating materials, and from these records it has been

found that the values of the insulations are rated in the

following order: Mica, micanite, and fiber. The fact that it

is third in the scale, does not condemn the fiber, as these

scales of values have been calculated for cases involving great

power and high voltages, and in no way apply to small motors

that seldom operate on more than a 220-volt circuit. This

fiber insulation, 0.032 to 0.062 inch thick, will safely stand

five to six times this voltage without breakdown or other

signs of distress.

Having assembltd the parts and tightened up the nut as

much as possible, as in Fig. 11), the copper blanks are forced

from the turning ring. These rings may now be re-filled and

the foregoing operations repeated.

The outside turning is now in order and is to be done in

the turret lathe, the commutator being held by a clamp arbor,

Fig. 11, so made that the piece is clamped on the copper

sides; if held in any other way, there is danger of the sec-

tions turning and pulling out of the sleeve, completely de-

stroying the commutator. In the machining, front and back

roughing tools are used for the flange diameter, and first and

second roughing box-tools for the body diameter; these with

the necessary gages complete the outfit for this operation,

0.008 to 0.010 inch being allowed for a finish turning. After

the roughing operation is completed, the sides, flange and

body of the commutators are skimmed or finish turned

with a fine-pointed tool in a bench lathe. If provision is made

to face the copper, working from the sleeve ends, it is possible

with very little care to get these pieces into an interchange-

able condition as regards outside dimensions.

After skimming, the slots for the armature wires are

milled, one for each section in the commutator; two cutters

may be used to good advantage in this operation. The mill-

ing of the wire slots marks the ending of the machine oper-

ations on these commutators and they are ready for a very

careful inspection with an ohmmeter, galvanometer or sim-

ple "trouble-finder" that may be attached to any electric-

light wire, indicating at once if there is a short circuit or

a "bug"—as it is called in shop parlance—in the commuta-

tor. This so-called "bug," is usually a small chip—a sort of

connecting link—between two or more segments or between

any segment and the sleeve; this must be found and re-

moved. Many expedients are resorted to in doing this, and

these will suggest themselves to the workman, but the most

successful and the cheapest one In the end, when the fault is

known to be on the inside, is to throw the commutator away,

for by so doing, the company will be saved money and the

mechanic a good deal of trouble.

On the other hand, should the inspection show a perfectly

insulated commutator, a slow baking for a day or two at

a low temperature of, say 120 degrees F. will complete the

job. If, now, out of the total number of commutators made,

the loss is not greater than five per cent, the workman is

to be congratulated.
* * *

In the shops of the Bradford Machine Tool Co., Cincinnati,

Ohio, special tools and gages are provided for every oper-

ation, and if in the same piece there are. for example, several

holes to be reamed, one reamer is provided for each hole even

if the holes should be of the same size. Each hole is tried with

a standard plug used for that hole exclusively, and when the

reamer is found to be under size it is immediately sent to the

tool-room for re-adjustment and grinding. Gages are used for

setting the taper attachment on the lathes when turning stand-

ard tapers. The gages used are not short gages of the regular

length that would be required for the standard taper, but are

made from three to four times longer than the length of the

standard taper shank, so that in setting the taper attach-

ment, greater accuracy is possible on account of the length

in which the taper is measured.

* * *

An Irishman recently over from the "ould sod" took a job

in a machine shop as a handy man, and, being naturally smart,

soon advanced. One day he was set to work on a shaper and

everything seemed to be progressing favorably except from

Mike's viewpoint, for he called the boss over and remarked:

"Oi don't loike the way this machine runs. 'When she digs in

when going ahead and working hard, why doesn't she take

her toime when she's coming back?" You see he was com-

paring a shaper to a wheel-barrow. 'V. J. M-.
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THE PROBLEM OF CONE FRICTION
CLUTCH DESIGN

By A. C.

The article entitled, "The Problem of Cone Friction Clutch

Design," from the pen of Mr. Oskar Kylin, which appeared

in the February number of Machisebt, engineering edition,

is a very useful one, and while the writer does not entirely

agree with all the conclusions there drawn, he thinks that

Mr. Kylin is to be commended for his able treatment of a

subject concerning which there is but little reliable infor-

mation.

The importance of this type of friction clutch as a detail

of modern machine construction will probably increase in the

future as quick-acting machinery becomes still further devel-

oped for (in the opinion of the writer at least 1 the speed

limit for the expanding clutch is now approaching. As an

instance of this, there is at the present time a machine being

built with a more or less complicated combination of cone

friction and positive reversing clutches, the designer claim-

ing that expanding clutches would not be suitable, for the

high speed develops a sufficiently great centrifugal force to

?lg. 3
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Pig. 1. Clutch as shown by Mr. Kylin's Drawings Fljr. 2. Result of "Wear
on the Clutch sho^pu in Fig. 1. Fig. 3. Clutch designed to compensate for
Wear, by removing Triangular Ring B

expand the clutch ring (the idle one), materially affecting

the efficiency of the machine. Whether this is actually true

or merely a talking point for the combination, the writer

does not profess to know, but it would seem reasonable to

assume that such a condition is well within the realm of pos-

sibility, particularly when it is remembered that centrifugal

force increases directly as the square of the velocity. It is

evident in this respect that the cone clutch has the advantage,

because it is obviously impossible for it to expand, no matter

how high the speed may be within practical limits.

Another point wherein the cone clutch is superior, lies in

the better distribution of the pressure. The writer has seen

several expanding ring clutches in which the wear (and

therefore the pressure) was confined to two comparatively

small portions of the rings immediately opposite the expand-

ing mechanism. In the case of the cone clutch this would

be impossible if ordinary care were taken in the design and

construction, for the pressure would be equally distributed

over the whole of the friction surfaces, making possible a

greater unit pressure.

In addition to the two advantages just named, it is prob-

able that, from the standpoint of simplicity and ease of ad-

justment, the expanding clutch is outdistanced. This state-

ment is rather general and perhaps should be qualified slightly,

for some expanding clutches are quite simple; but speaking

generally the cone clutch is much better where simplicity is

concerned.

The first and most important item to be considered among
the details of design is the unit pressure allowable on the fric-

tion surfaces. What is the maximum pressure under varying

conditions of speed, different operators, etc., that can be

maintained day after day without undue wear? Referring

to standard engineering text- and hand-books, it will be found

that the majority devote more or less space to the design

of ordinary journal and other types of bearings, and it will

also be found that the allowable pressure per square inch of

projected area varies between remarkably wide limits; thus

for slow-moving shafts, a safe limit of 3000 pounds per square

inch is given, while for propeller thrust bearings, from 50 to

70 pounds per square inch is about the average—other classes

of bearings come somewhere between these two.

It must be remembered, however, that these figures are for

bearings in which the rubbing action or operation is con-

stant, and it will be found that for a bearing in which the

pressure alternates diametrally from side to side, as, for

instance, in a crank-pin a considerably higher unit pressure

is allowable. The reason advanced for this is that the bear-

ing, when relieved of pressure on one side, lets oii into that

side from external sources, acd to some extent from the pres-

sure side as well; also when the pressure does come on the

bearing the period during which it acts is so short that the

oil cannot be altogether squeezed out.

While in some instances friction clutches are operated quite

frequently, there are certainly no cases where the operation

is as frequent as the revolutions in the slowest of steam en-

gines, and while in the latter the crank-pin bearing rubs or

slips on one side or the other constantly, the bearing surfaces

of a friction clutch slip very little. The slip that does occur is

confined to a very short period at the moment of engagement,

and it is quite probable that slipping has ceased before the

oil with which the friction surfaces cannot fail to be covered,

has had an opportunity to be squeezed out.

If then, the conditions under which the crank-pin and
friction clutch operate are similar, it would appear that Mr.

Kylin very clearly underestimates the unit bearing pressure

allowable when he advises a pressure of only 60 pounds per

square inch for the reversing clutch which he cites. Even
on high-speed engines the unit bearing pressure for the crank-

pin is as high as 600 pounds per square inch, -svhile at low

speeds it may reach as much as 800 pounds per square inch.

As an example of what has been done at higher pressures

the writer will mention a clutch which he has designed:

Mean diameter, 4Vt inches; width, 1 inch; maximum speed,

600 revolutions per minute; unit working pressure, 260

pounds per square inch; both members of the clutch made of

cast iron. In service, the clutch is engaged about 100 times

a day, and though rarely engaged or reversed while under

load, the fact that there were four shafts and three pairs of
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gears to be accekrated to a speed of 600 revolutions per min-

ute, gives some idea of the work it performed. The bearing

surfaces of the clutch were turned out with a fine feed of

about 1/60 inch per revolution, but after running about six

months, it was found that very close examination was re-

quired to discover any wear at all, as the feed marks were but

slightly worn; in this case the only oil on the friction sur-

faces found its way there from the bearings as there were no

special facilities for oiling the frictions. Of course, it will

be readily understood that all oil working out from the inner

end of the gear bearing on the shaft must be drawn onto the

friction surfaces, and this applies in a varying degite to fric-

tion clutches of all designs.

The accompanying table was published in the American

Machinist some years ago in an article on the theory and de-

sign of friction cliitchts, and while it has special reference

to expanding clutches, it seems a safe premise to use the

same figures for cone clutches. The writer of the article

mentioned, asserted that some of the clutches tabulated were

in actual use, and had given every satisfacticn for years.

Both parts of these clutches were of cast iron. He also

pointed out that the driving power of a friction clutch was
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increased about 20 per cent it a number of transverse grooves
were cut across tlie face of the inner clutch. The reason
assigned for this was that the oil was thereby allowed to

escape more quickly. In the clutch designed by the writer
(previously referred to) there were twelve of these grooves
equi-distantly spaced around the circumference, cut about
1/16 inch deep with a 12 to 13 tooth, 7 pitch gear cutter.

In fonclusion the writer would like to point out another
little detail of construction which though insignificant in

itself is of sufficient importance in its results to merit con-

sideration. The length of the bearing surfaces should be
e.xactly equal in both parts of the clutch. Fig. 1 shows the

condition as existing in Mr. Kylin's drawings; when any
wear takes place the clutch will be. in the condition as shown
exaggerated in Fig. 2, all the pressure being taken by a nar-

row strip of metal at A. If all the metal represented by the
triangle B in Fig. 3 were removed, no matter how much wear
took place there would always be a full bearing between the

two parts of the clutch.

* * *

SPLICES FOR ANGLES
I note in the April number of Maciiixeky, engineering edi-

tion, an article entitled "Splices for Angles," with accompany-
ing Data Sheet Supplement. It is unfortunate that this Data
Sheet was not revised by some one familiar with good prac-

tice in such details. I call your attention to this because your
Data Sheets are often used with the utmost confidence by those

who are unable to detect errors for themselves. Many who are

not well acquainted with good shop practice are permitted to

detail important structural work, and those of us who are in

this business know that they often insist on designs being

followed that are little short of criminal. The writer has not

gone through the details with reference to number of rivets,

etc., but would call your attention to the following violations

of accepted practice:

The splices detailed may be used for compression, but the

spacing of 4 inches is longer than needed in angles with a

single line of rivets. The larger sizes of angles could be bet-

ter spliced by using an inside angle in addition to the outside

bars, ^\^len the splices are used in tension members, a more
serious fault is to be found, because the net section of the

angle is unnecessarily reduced by cutting one rivet from each

leg at the same point, and by spacing the rivets next to the

ends of the splice-bars so close that more than one rivet should

be deducted from each leg having two lines of rivets. This also

applies to rivets near the center of the splice-bars.

It is possible to detail these splices so that one rivet hole

only need be deducted from the entire angle, and a standard

splice should be so arranged. It should also be noted that the

use of end distances of 1 and l^s inch is bad practice from

every point of view. One-inch rivets should seldom, if ever,

be used for splicing S by S-inch ang'.es, and certainly not in

%-inch metal.

Everett, Mass. E. X. Pike

Chief Engineer New England Structural Co.

Mr. Pike deplores the fact that the Data Sheet "Splices for

Angles" was not revised before publication by someone famil-

iar with good practice in structural work. I would say that I

am not exactly a novice in such matters; neither, I believe,

is the editorial staff of Machixery. Now let us analyze the

points which Mr. Pike intimates are but little short of criminal.

The rivet spacing of 4 inches objected to occurs in the 4- and

3%-inch angle splices, with minimum thickness of metal %
inch, or one-eleventh of the rivet pitch. A standard structural

steel specification contains this clause: "The pitch of rivets

in the direction of the stress shall not exceed 6 inches or six-

teen times the thickness of the thinnest plate connected."

As regards the supplying of an inside r^ngle in addition to

the splice-plates shown, a careful scrutiny of these splices will

reveal the fact that their lowest tension efficiencies are for the

net section of the angles. Any further addition of splice-plates

to those detailed will not increase this efficiency; besides the

bending efficiencies of the splice-plates shown are in every

case more than 100 per cent. Therefore, adding to the splice-

plates would appear to be needless and of little value.

These splices are not so much at fault when in tension as

Mr. Pike would have us believe. The rivets are staggered in

the splices which have a single row of rivets in each leg, while

in those splices having two rows-of rivets in either or both

legs the rivet arrangement is such that the loss from rivet

holes is a minimum. It is true that in splices having three or

four rows of rivets, the rivets come opposite each other, and

this is necessary if a symmetrical design is to be obtained.

The carrying out of the suggestion that the rivet spacing

should be such that the net section of the angle would be

only one rivet hole less than the gross section, would result

in much longer splice-plates, and therefore heavier and mere

costly splices. For example, in the splice for the 4 by 4 by '/j-

inch angle, the net section of the angle when in tension is

V2 0.% + !%+ V [2 (21^ — %) ]^-i-2"— 2 X 13/16), or 3.2

square inches. Since the gross area is 3.75 square inches, the

area lost is 0.55 square inch or equal to 1 1/3 rivet hole. To

reduce this loss to cue rivet hole the rivet spacing must be

5% inches. But it has already been objected to that the rivets

are as far apart as 4 inches! Placing the rivets in this splice

5% inches apart will not allow the splice-plates to be made

much thinner, so their weight will be increased 25 per cent,

while the increase in the tension efficiency of the splice is only

3 per cent. The 4-inch spacing was chosen in this case as a

compromise between high efficiency and an unwieldy splice.

The spacing of the rivets from the ends of the angles and

splice-plates is in no case less than one and one-half times

the diameter of the rivets used. This is good practice, and a

clause referring to it is found in dozens of first-class speci-

fications for the fabrication of structural steel. If a rivet is

placed 1% diameter from the edge of the plate, the metal in

front of the rivet will never shear out. The joint will fail

either by shearing off the rivet or crushing the plate at the

rivet, due to excessive bearing. I have at hand a set of stand-

ard splices used by the Baldwin Locomotive Works in their

locomotive boilers. In every case, from a double riveted lap

joint to a triple riveted butt joint, the outer rows of rivets

are located 1% rivet diameter from the edges of the plates.

In the general run of structural work, rivets larger than

1 inch are seldom used, except in special cases. A pneumatic

riveting hammer cannot successfully drive larger rivets, and

therefore field connections are usualy made with 1 inch rivets

or smaller. Then, to avoid having more than one size of holes

the shop rivets are detailed the same size as the field rivets.

The American Bridge Co. built in 1908 for the LaSalle

Hotel in Chicago a girder truss 74 feet long, 26 feet deep, and

weighing 110 tons. The gusset plates are 1 inch thick, while

the built-up members are made of plates and angles from %
inch to 1 inch thick. All the rivets in this truss with one or

two exceptions are % inch in 15/16 inch holes. No less a

structure than the lamented Quebec bridge, which failed in

1907 during erection, was largely built with % inch and 1 inch

rivets.

In conclusion, the writer wishes to state that the major

purpose of the article in question was to show how a set of

angle splices of high efficiency could be designed, thus giving

each one the means of designing them to suit his own stand-

ards. However, a careful examination of the designs submit-

ted will prove them to be an excellent compromise of the

conditions involved, and safe to use if the efficiencies given

are considered when Introducing any of these angle splices in

a design. A. L. Campbell

Detroit. Mich.
* * *

The National Tool Co., Cleveland, Ohio, employs a simple

and effective method of marking its milling cutters and other

tools manufactured. The name of the company and the size

of the tool are engraved with an electric pencil. The ap-

paratus consists merely of a primary battery generating a

current of from twelve to fourteen volts and a tool consisting

of an insulated pointed copper rod connected by flexible cord

to one pole of the battery, the other pole of the battery being

connected to a plate on which the cutter to be marked rests.

The operator uses the tool the same as an ordinary pencil.

The metal of the cutter is fused as the pencil traverses the

surface, the lines of the writing showing as shallow grooves

in the face of the hardened metal.
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THE SETTING OF THE TABLE WHEN
MILLING SPIRAL GEARS*

By GEORGE W. BURLEYt

It has been recently and severally stated that the most
suitable angle (and the one most likely to produce the best

results) at which to set the table of the milling machine
when milling spiral gears, is that corresponding either to the

diameter of the gear measured at the bottom of the space, or

to the diameter measured at the working depth. The reason

invariably adduced for this is that, if the angle chosen is the

angle of the spiral measured on the pitch cylinder of the gear,

an undue amount of undercutting, and therefore weakening,

of the teeth will occur, owing to an excessive amount of in-

terference with the sides of the teeth on the part of the cut-

ter; and that, therefore, a somewhat smaller angle should be
selected to reduce these effects.

To determine whether there was, practically, anything in

this idea or not, the writer recently made some experiments
on a spiral gear, the immediate object of the experiments

a = io

a = ANGLE OF TABLE
Jfac/it»(?ry..V. y.

Shaped of Teeth obtained by Setting the Table at Different Angles, Cutter
and Lead remaining the same

being to find out what the effect of altering the angle of set-

ting of the milling machine table was upon the shape of the

tooth cut.

The experiments were made upon a cast-iron gear, with a

pitch diameter of 4.242 inches, and designed for 24 teeth, the

diametral pitch (corresponding to the normal circular pitch)

being 8. The correct cutter to use was determined by the

y
formula :ye = , this cutter being Xo. 3 in each of the

cos 'a

cases dealt with. The experiments consisted of cutting six teeth

in the gear blank, all being of the same depth, the angle of

TABLE OF OBSERVED TOOTH DIMENSIONS

Angle of Width of Tooth at a Depth of Inches
Table

1

Degrees
0.050 0.100 0.125 0.150 O.20O 0.250

45 0.104 0.14.5 0.185 0.200 0.203 0.221 0.239
44 0.103 0.144 0.181 0.195 0.202 0.220 0.238
43 0.1199 0.143 0.176 0.188 0.200 0.218 0.236
43 0.094 0.135 0.168 0.180 0.196 0.215 0.234
41 0.087 0.128 0.158 1 0.171 0.185 0.211 232
40 0.078 0.115 0.146 0.158 0.171 0.205 0.330

setting of the table of the milling machine being different in

each of the six cases. The spiral angle measured on the
pitch cylinder was 45 degrees, the lead of the spiral being
13.32 inches, for which the gears of the spiral dividing-head
were arranged. The six spirals chosen were at angles of 45,

44, 43, 42, 41, and 40 degrees, each tooth being formed by two
cuts at one angle, the lead of the spiral remaining the same
throughout the series of tests. It should be here noted that

43 degrees is the angle which corresponds to the diameter
measured at the bottom of the space, and is the one which,

* For further information on the subject, see "A Study in Spirals,"
April. 190S.

t Address : University of Sheffield. Sheffield. Ensland.

in accordance with the reason referred to above, would be
recommended as the angle of setting of the table.

The profiles of the teeth taken as sections normal to the
spiral on the pitch surface are indicated in the accompanying
engravings, these being drawn to scale accurately, the scale

adopted being three times full size. The various widths of

the teeth at different depths were obtained as accurately

as possible by means of a Brown & Sharpe gear-tooth vernier

caliper. These widths are given in the accompanying table.

Of course, it will be readily seen that although great care

was exercised in securing measurements that would be as ac-

curate as possible, the dimensions given above may be incor-

rect to the extent of one or two thousandths inch, though not

more.

In regard to the shapes of the teeth, it will be noticed that

the 40-degree tooth is slightly undercut at the root, while the

other teeth do not show any undercutting whatever. The
undercutting referred to in the 40-degree tooth, amounts to a

reduction in width below the widest part of the tooth of about

0.010 inch.

The deductions drawn frcm the results of these tests are:

1. That the practice of setting the table at an angle less than

the spiral or helix angle measured on the pitch surface is

justified; though this angle should not be less than the spiral

or helix angle measured at the bottom of the tooth.

2. That a cutter for a larger number of teeth than that

-V

given by the formula I\',^ , should be employed, in

cos 'a

order to counteract the flattening and widening effect of the

cutter with an angle as indicated above.

TWIST-DRILL GAGE
A convenient twist-drill gage is the subject of U. S. patent

No. 9S9,S57 (April 18, 1911), issued to George Mack, Elllston,

Mont. This invention has in view the sunplying of a cheaper

and more reliable and quickly

available gage for twist drills

than those now in common use,

which are usually inconvenient

through having a complexity of

parts. The gage is preferably

made of a flat piece of sheet metal

having a main arm A and an

oblique arm B. the included angle

being made as required, which,

for twist drills, is preferably 59

degrees. Both arms are graduated

arbitrarily or in the standard

units, as desired, the graduations

on the two arms being so ar-

ranged as to project across as in-

dicated by the dotted line ab, so

that when a twist drill such as

that shown at C is placed in the

gage, it can be seen at a glance

whether each side of the cutting

face of the drill has been ground

down the same distance or not.

Also by the oblique scale, it can

be determined whether or not the drili has been ground con-

centric. By this means, the two requisites for a twist drill

are easily obtained.

* * *

An interesting innovation has been introduced by the Swed-

ish Engineers' Society of Chicago, 111., in printing its list of

members. Opposite the name of each member is printed a

small portrait, Vs inch high and % inch wide. This practice

may not be suitable for a large society with a membership

scattered over a whole continent, but a local society, where

personal acquaintance among the members is highly desirable,

and the membership comparatively small, would probably

profit considerably by such an arrangement of its member-

ship list.

Patented Twist Drill Gage of
Simple Construction
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ASSEMBLING OPERATIONS IN THE B. & S.

AUTOMATIC SCREW MACHINES -2
By S. N. BACON

An assembling operation which is a little more difficult than

that described in the previous article is shown at A. Fig. 4.

This operation was accomplished in a No. 2 Brown & Sharpe

automatic screw machine and consists in making and assem-

bling the socket joint a and grooved roller 6. When in use

this grooved roller rides between two tracks as shown at A.

and the ball part rotates freely in the socket joint a. The
work was not required to be held to very close limits, and

/"
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Fig- 4. Pieces to be made and assembled

the milling and drilling, as shown at B, were done in separate

operations.

In setting up the machine for making the pieces a and b,

the stock is first fed out by hand to the length shown at A
Fig. 5, where the bar is faced off, and the grooved roller

formed; the stock is then fed out to the length shown at B

Fig. 5. Positions of the Stock for the Various Operations

where the grooved roller is cut off. 'When in this position the

slotting arm descends, carrying the pick-up shown at C in

Fig. 6, which grips the grooved pulley, and after it is cut

off lifts it out of the way ready to be brought back, when it

is to be assembled In the socket joint. While the stock is

in the position shown at B the hole is drilled and reamed. The
reamer, shown at .1 in Fig. 6, is so shaped that it makes a

correct seat for the ball on the grooved roller.

The tapered part a of the socket joint is formed with a box-

tool after the hole has been drilled and reamed. When this

€
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TOOL STEEL SPRING TEMPERED
Michincrij.y.\.

Fig. 6. Reamer. Assembling Tool, and Pick-up

operation is finished, the slotting arm is brought down, carry-

ing the grooved roller, and the spring stop B, Fig. 6, which

is held in the turret, forces the roller into the socket joint.

The spring stop remains stationary in this position, as does

the pick-up, w^hile the spinning tool 6, shown in Fig. 5, which

is held rigidly to the rear cross-slide is advanced and turns

the nose of the joint over the ball, thus assembling the two

parts. When this is accomplished the spring stop is dropped

back and the stock fed out against it. The stock is now in

the position as shown at C Fig. 5, where the completed joint

is cut off and the next roller formed to shape, as shown by the

dotted outline, which would leave the stock in the same posi-

tion as at A. The operations for making and assembling

those two pieces are as follows:

Order of Operations Revolutions Hundredths
Feed stock to stop 23 3

Cutoff 0.375 inch rise at 0.0021 inch
feed 177 23

Cu'5 off and form O.O-IO inch rise at
0.0012 inch feed 32 4

Clearance to bring down slotting arm
while cutting off piece, take hold of

piece and return slotting arm 7 1

Center 0.200 inch rise at 0. 00.il inch

feed 39 5

Revolve turret 23 3

Turn with box-tool 0.375 inch rise

at 0.006 inch feed 62 8

Revolve turret 23 3

Drill 0.3S7 inch rise at 0.0046 inch feed 85 11

Revolve turret 23 3

Ream 0.3S7 inch rise at 0.0082 inch feed 47 6

Revolve turret and bring down slotting

arm with piece 23 5
Push in piece with holder B. held in

slotting arm, Fig. 6 t23) (3)

Spin over end with spinning tool held

on rear slide 0.125 inch rise at 0.0054

inch feed 23 3

Withdraw holder and feed stock to stop 31 4

Cut off and form 0.270 inch rise at 0.002

inch feed 131 17

Revolve turret 23 3

772 100

With a spindle speed of 421 revolutions per minute, it re-

quires 110 seconds to make one piece, which gives a gross

production of 327 pieces in 10 hours. The cams for making

and assembling the pieces a and h. Fig. 4, are shown in

Fig. 7, where the lobes for performing the various operations

are clearly outlined. This was a very interesting job to sea

REVOLVE TURRET
i DESCEND SLOTTING
ARM WHILE CUTTING
OFF

^ X7^30
''^'>oW.£'-eftHAN;e

31

uirti'if.-!'--v-y

Fig- 7- Cams used for Making and Assembling the Grooved Roller
and Socket Joint

running and the saving was much more than would be sup-

posed, because if the parts were assembled as a separate

operation it w ould require a fixture which would be, in reality,

a special machine. The advantage of completing the work

in the automatic screw machine is, therefore, obvious.

* * *

The steam turbine has caused a complete revolution in Ger-

man ship-building, according to Page's Weekl!/. It has proved

so satisfactory, both in the merchant marine and in the navy,

that there are at the present time not less than 42 turbine

warships built or under construction. The great efficiency of

the turbine engines was shown in the trial of the cruiser

Mainz, which developed a speed of 28 knots, or approximately

33 statute miles, per hour
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FIXTURE FOR MACHINING STEERING-
SPINDLE BALLS

By J. F. BRIGHAM'

The tools shown in the accompanying illustrations, for turn-

ing balls, will probably not meet with the approval of any one

desiring an extremely accurate ball, i. e., one within a limit

of 0.0005 inch; but they were designed for one such as goes

on steering spindles of automobiles, where extreme accuracy

is not required, a limit of 0.003 Inch being considered suffi-

ciently accurate by most designers.

There are a number of ways in which balls of this kind may
be made. The most common method is to turn them on a

lathe, and while this is good, it requires the use of a 24-inch

lathe with a large faceplate and fixture, which, when running

at the high rate of speed required, if not properly guarded,

is very dangerous to the operator; also. If not very rigid. It

is quite likely to chatter. In one shop that the writer had the

pleasure of visiting, they were turning, or rather milling, a

ball of this kind on a gear-hobbing machine. The results were

fair as far as finish is concerned, but the output was small,

and it tied up an expensive machine. In the case of either

a lathe or a gear hobber a much more experienced and ex-

pensive operator is required than is necessary on a drill press.

The writer believes in placing work of this kind where it can

be done most cheaply, and to the best advantage. There is

always enough work to be done on a lathe, that cannot be

handled to good advantage on any other kind of a machine,

and therefore he believes that a drill press, provided with

tools such as here described, is best suited to the purpose.

It will be noted in Fig. 1 that a ball Is being turned on an

ordinary 24-inch Cincinnati drill press. Steering spindle A
is held in place in an ordinary vise provided with machine-

steel casehardened jaws B. machined to fit the ball-arm.

Fi^. 1. Fixfiure used on the Drill Presa for Turning Tops of
Steerlngr-splndle Ballti

Tool C forms the first operation, milling to size and forming

the top of the ball. This tool consists of three parts, D. E and
F. D is a machine-steel body with a sbank turned to fit a

Wizard quick-change chuck, and milled out on the center line

at its opposite end, to take cutter E. Cutter E is held by two
straight pins and two %-inch headless set-screws, to take up
the variation in width which is caused by sharpening on the

face. F is a hollow mill which fits over body D and is used
to mill the diameter of the ball, being held in place by a No.

• Jig and Tool Liesiguer, Reo Motor Car Co., Lansing, Mich.

6 taper pin. The large hole inside of the cutter is for the

cutting compound and for cleaning out the chips. G is a tool

for forming the lower half of the ball; this can be seen to bet-

ter advantage in the detail drawing. Fig. 2.

This tool, although simple in construction, does remarkably
good work. The shank or body A is made of machine steel,

turned at one end to fit the Wizard quick-change chuck. Two
%-inch slots are milled along the center line on opposite sides,

at a 30-degree angle, to fit cutters B, so that by pressing down
on the hand lever the cutters close around the ball, thus com-
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Fig. 2. Details of Fixture used on the Drill Presa for Turning the
Lower Part of Steering-spindle Balls

pleting the operation. There are two small set-screws pro-

vided with lock-nuts that act as stops and set the cutters to

the proper size. The cutter shank (' is turned to % inch, and

is a close slip-fit in A. It is bored out on the opposite end to

fit over the ball, and also acts as a steady-rest for the cutters.

It will be noted that there are two plugs with springs back of

them to force the cutter shank down. The least upward move-

ment of the hand lever will force the cutters away from the

work. C is held in place by a %-inch pin pressed into the

shank and fits in an elongated slot in A. The cutters B are

made of high-speed steel and are held in place by %-inch hard-

ened pins. These tools have worked out very satisfactorily,

and by using a little judgment a man is capable of turning

out 150 steering-spindle balls in one day.

* » i>

The British Board of Trade has recently issued some inter-

esting statistics relating to the leading industrial countries

in the world, giving, in percentages of the total working popu-

lation, the number employed in eight of the principal occupa-

tions or industries. From these statistics it appears that the

metal-working industries employ a greater percentage of all

workers in the United Kingdom than in any other country.

Next in the list comes Germany, then Belgium, then France,

and in the fifth place, the United States. The percentage

of men employed in the transportation and postal service is

greater in the United Kingdom than in any other country,

the United States occupying the second place. Thirty-five per

cent of all workers of the United States and Germany are

engaged in agricultural pursuits, and in all the other leading

countries, with the exception of the United Kingdom and Bel-

gium, the percentage is even higher. Of all industries, there-

fore, farming is, and will undoubtedly always remain, the

most important.
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TOOLS AND METHODS USED BY THE
SPRINGFIELD MACHINE TOOL CO.

A number of interesting tools and methods used in the shops
of the Springfield Machine Tool Co., 631 Southern Ave.,

Springfield, Ohio, are illustrated and described in the follow-

ing article. Some of these methods are unique, and all of them
are an indication of the attention and care that are given to

the accuracy of the resulting product, as well as to the rapid

and convenient handling of tne work while passing through
the various shop operations.

Method for Milling- T-slot in Shaper Ram
An unusual method is employed in this shop for producing

the circular T-slot in the face of the shaper ram of the shapers

3 5

.Macluniiii.y.Y'

Fig. 1. Device for Milling T-slot in Face of Shaper Ram

built by the company. Ordinarily, this T-slot is turned in the

lathe, the ram being supported by a steady rest at the end
where the cut is to be taken. This is a slow method, and
unless very carefully carried out, is not always conducive to

the highest accuracy; nor does the twisting strain set up In

the shaper ram have a very beneficial effect on it, as cases are

known where the turning operation has produced a permanent

set In the ram.

For these reasons a method of milling the T-slot in the face

of the shaper ram has been adopted, the device used for this

operation being shown in the line engraving Fig. 1. The face

of the ram is cast solid, without coring a groove as is usually

done. The T-slot cutter by which the slot is cut is sunk into

the metal to the required depth, after which the ram is rotated

Univeraal Jig for Drilling Gear Cases

In Fig. 2 is shown a jig for drilling gear cases in the lathe.

The gear cases to be drilled are of the type shown in Fig. 4,

and three sets, each having a different center distance, can

be drilled in this jig. As each set consists of three covers for

three different gear ratios, as shown, nine covers in all are

drilled in the jig. The design of the jig, to accomplish this

result, is rather ingenious. It consists of a faceplate A, Fig. 2,

held on the regular lathe faceplate by means of a circular

tongue and groove and four bolts. This secondary faceplate,

which is shown in detail in Fig. 3, has mounted upon its face

a third plate B, which, in turn, holds the work to be drilled.

Plate B has a circular tongue on its inner face, and plate A
is provided with three sets of circular grooves as shown in

Fig. 3, so that B can be placed upon it in any of three posi-

tions, each position corresponding to one set of center dis-

tances between the holes to be drilled in the gear cases. Plate

B is held to plate A by a screw at its center, three holes, one

for each of the three positions, being therefore provided in

plate A. Two notches C, 180 degrees apart, are cut in plate B,

so that when one of the two holes in a gear case has been

drilled, the plate can be indexed around 180 degrees and the

other hole drilled.

From this description of the construction of the device, its

action and operation will be easily understood. Assume that

gear cases with a center distance of 4V2 inches, as shown in

Fig 2. Device for Hollow-milling Gear Cases shown in Fig. 4

In the fixture in which it is held. As will be seen from Fig. 1,

the device consists of two frame castings A and B, each con-

taining a ring which is free to revolve in the casting. The

ring in casting A is provided with a worm-wheel, and is given

a circular motion by operating the worm-shaft C by means of

a crank, not shown. Clamps D and E are provided for hold-

ing the ram securely, these clamps binding upon the ways. A
strap is used to hold the two frame castings together at the

top, and at the bottom they are bolted to the milling machine

table. The method has proved rapid and accurate, and pre-

sents none of the difficulties met with when these T slots are

turned in the lathe.

Fig. 3. Secondary Faceplate of Device shown in Fig. 2

Fig. 4, are to be drilled. Half of this center distance is 2^4

inches, and the plate B is, therefore, attached to plate A by

means of the hole which is located at a distance of 2^4 inches

from the center of plate A, which latter center coincides with

the line of centers of the lathe. The index pawl is placed in

one of the notches C. and tightened, and the gear case clamped

to plate B by the clamps provided. It will be seen in Fig. 2

that these binding and locating clamps are so made that they

will locate the gear case in the correct position to be drilled, and

also that means are provided for adjusting the locating points

and the clamps for the three types of gear cases shown in Fig.

4. When the gear case is clamped as described, one of its holes

will be exactly in the line of centers of the lathes, and this

hole is then hollow-milled and the boss faced. The plate hold-

ing the work is then indexed ISO degrees, and the other hole is

hollow-milled and this boss faced. The bosses on the inside

are also faced. As the distance between the center of revolu-

tion of plate B and the lathe center is 2% inches, it is evident

that the distance between the two holes drilled will be twice

this, or 4% inches, as required. If the gear case having a

center distance of 3% inches were to be drilled, the plate B
would be attached to plate A by the hole located 1% inch from

the center of A. The procedure would otherwise be the same.

Jigs for Holes in Lower Part of Steady-rest

In Fig. 5 is shown the lower part of the steady rest used

on the company's IS-inch Ideal lathe and 18-inch standard
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engine lathe. In Fig. 6 is sliown a drill Jig used for drilling

the holes in this part. It will be seen that there are holes

to be drilled in both directions for the two jaws and their

adjusting screws, one hole for the clamp screw at the bottom,
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Pig. 4. Gear Cases HoUow-mlUed in Device shown

and four holes, in total, from the sides. As the center lines

of the holes for the jaws and adjusting screws and for the

clamp screw form angles of 60 degrees with one another, the

jig was made of a he.xagon shape, holes being drilled from

five of the six sides. This facilitates the

handling of the jig, as it is not necessary

to lift it when moving from hole to hole,

but merely to roll it on the drill press

table, drilling the holes in the most con-

venient order. The jig is first laid on its

side, and the horizontal holes are drilled.

Then it is raised up onto one of its hex-

agon sides, and the holes of the same size

It will be seen in Fig. 6 that the work is located in the jig

on a V and a flat surface exactly as it will be located on the

lathe shears when in use, and that clamping fingers and

lugs are • so placed as to hold the work securely without

springing it. The large clamping

bracket A has a three-point bearing,

insuring a balanced clamping action.

Lugs are provided on the work at

B. Fig. 5, to locate against finished

studs C in the jig. These lugs on

the work are removed afterward.

The hexagon sides of the jigs at the

top are partly cut away in order to

permit the end of the drill spindle

to enter the jig, thus shortening the

length of the tools required.

Fixture for Planing Tailstocks

In Fig. S is shown the gen-
in Fig. 2 gf^] outline of the upper part of

the tailstock used on the company's 14-inch Ideal and stand-

ard engine lathes. In Fig. 7 is shown a fixture used on

the planer for planing the bottom surface and ends A and

B, Fig. S, of the tailstock. This fixture is rather out of the

.l/ilo;ii«tri/..V.l'.
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Fig. 5. Part of Steady-rest drilled In Jig shown In Fig. 6. Fig. 6. Jig for Drilling the Holes in the Steady-rest Part in Fig. 5

are drilled at the same time. While this requires rolling the ordinary in its design. It is conducive to a high degree of

jig over and then back again for the other holes, this pre- accuracy, and at the same time makes it possible to finish

sents no difficulty, as the jig, although heavy to lift, will the work at a rapid rate. As indicated in the engraving

roll over its corners very easily. Fig. 7, ten pieces are planed at once, the total length of the

PLAN VIEW IN REDUCED SCALE

BCT"

Fig. 7. Planer Fixture for Tailstock aho^wn in Fig. 8
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fixtui-e being slightly over 10 feet. The tailstocks are located

by the holes for the tailstock spindle, on cone centers, as

shown, and are prevented from swinging sidewise by the

square-headed set-screws, which can be adjusted to the differ-

ent heights that may be called for by small differences in

the castings. The fixture has a wide range, as it takes care

of the tailstock for three different sizes of lathes—^from 14- to

24-inch—provision having been made for changing the loca-

tion of the clamping screws to suit the different sizes.

Drillingr and Boring Fixtures for Gear-boxes

In Fig. 9 is shown the feed gear-box used on the company's

14-inch standard engine lathe. In Figs. 10 and 11 are shown
the fixtures used in drilling and boring this gear-box. The
baseplate shown in Fig. 10 Is used tor all sizes of the feed

holes at one end are now drilled, and then the jig is

indexed around 180 degrees on the center stud, and the four

holes at the other end are drilled. Such holes as require

reaming are, of course, i Iso reamed. A hole is provided on
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Fig. 8. Upper Part of Tailstock planed in the Fixture shown in Fig. 7

gear-boxes, but the main jig in Fig. 11 must, of course, be

different for each size of lathe. The drilling and boring is

done on a radial drill, and the baseplate in Fig. 10 is

clamped onto the vertical side of the box-table of the machine.

The jig in Fig. 11 is mounted on the baseplate by means of

hole A, Fig. 11, which fits the projecting stud B, Fig. 10. The

jig is thus free to swing about the stud in the baseplate, and

when in operation, this makes it very convenient to use,

as the holes from one end can first be drilled, and then the

jig swung around and the holes drilled from the other end.

When in use, the cycle of operation is as follows: The
gear-box is first clamped in place in the jig before it is

mounted on the baseplate. It is located against the stops

Fig. 9. Feed Gear-box driUed and bored on the Jig in Fig. 11

each side of the jig for the taper dowel pin, so that the jig

can be easily located after having been indexed around.

Jigs and Fixtures for Friction Parts

In Fig. 17 is shown the friction driving device used on the

IS-inch Ideal lathe built by the Springfield Machine Tool Co.

In Fig. 12 are shown the more important parts used in this

friction, together with an assembly view, and in Figs. 13 to 16

are shown some of the jigs and fixtures used for performing the

drilling and milling operations on these parts.

The construction of this friction is of considerable interest.

The two halves of the friction are expanded by means of a

double toggle-joint, and heavy springs are provided at C. Fig.

12. so that the friction is released at once, and there is no

1-.-,
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Fig. 11. Jig for DrlUlng and Boring Feed Gear-box in Fig.

in the main jig casting, and clamped by the bar clamps

shown. Then the four holes" A, B, C and D. Fig. 9, are drilled

with the jig resting directly on the drill press table. Hole E
is also drilled, but is finished later with a butt mill. As soon

as these operations are completed, the jig is put onto the

stud in the baseplate, it being located in the exact position

by a taper dowel pin. and clamped by four T-bolts. The two

Fig. ID. Baseplate for Jig shown in Fig. 11

dragging of the contact surfaces after

the expanding links have been re-

leased. The assembly view in Fig. 12,

in conjunction with the halftone Fig.

17, gives a clear idea of the simplicity

of the action of the mechanism.

The part shown at A, Fig. 12, is

called the "cone friction shoe," and
that shown at B, the "face gear fric-

tion shoe." There are, of course, two
halves to each of these. They are iden-

tical in design, except that the face-

gear friction shoe is a trifle larger

than the other. The jigs for drilling

the holes in these shoes are of the

same design, and one of them is

shown in Fig. 14. The hole at C. Fig. 12, is to be drilled

and counterbored, and the holes D, for the expanding links,

are to be drilled and rounded. The work is located and
clamped in the jig as shown, and the depth of the counter-

bored hole in the work is gaged by a stop collar on the coun-

terbore, which comes against the face of the projecting boss

at A, Fig. 14.
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In Pig. 13 is shown a milling fixture for holding the fric-

tion yoke shown at E, Fig. 12. This fixture is adapted to

take three sizes of the yokes, the largest and smallest being

indicated by dash-dotted lines in the engraving, Fig. 13. The

the groove G, Fig. 12, and not the end of the hub. becomes
the gaging point. The stud passing through the jig locates

the work centrally. The location sidewise, insuring that

the drilled holes come exactly in the center of the grooves H,

SPACE FOR
SPRING

.Vu''.i-i.ri/.,V.r.

Fig. 12. Assembly View and Parts of Friction shown In Fig. 17

fixture is used on a No. 3 Brown & Sharpe milling machine. Fig. 12, is accomplished by means of a small locating mem-
and four cutters in a gang are used to face surfaces A, B, C her shown at A in Fig. 16, this member being clamped in

and D simultaneously. The yoke has had its hole drilled and place by knurled-head screw B.

tapped previous to being milled, and Is placed on an arbor. In Fig. 15 is shown a jig for drilling the friction sleeve

.V.ic/ii«tfry..V. r.
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Fig. 13. Milling Fixture for Friction Yoke

threaded at one end and plain on the other, as indicated in

Fig. 13. This arbor is then clamped in the fixture between

two jaws, clamp screws E being provided for locating the

yoke sidewise as shown. Screws F are provided to prevent

Fig. 14. Jig for Drilling Holes In Friction Shoes

shown at K in Fig. 12. In this jig four holes L are drilled

from the top, and then the jig is turned over on its side and

six holes are drilled, three in each of the two lugs on this

J3,

I ire-?iLi_
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Fig. 15. Jig tor Drilling Friction Sleeve

any inward springing action of the yoke while the cut is

being taken.

In Fig. 16 is shown a jig for drilling the friction hub
shown at F in Fig. 12. It is very important that the dis-

tance between the screw holes in the hub be correct. The
hub is, therefore, located in the jig in such a manner that
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Fig. 16. Jig for Drilling Friction Hub

side, these holes being used for obtaining the oblong holes M,

Fig. 12. The jig is then turned over and six holes are

drilled similarly from the other side. As shown in Fig. 15,

the center stud in the jig, upon which the sleeve is located, is

provided with a key, so that the sleeve can be correctly
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located by its own keyway. The work is slid in and out of
the jig from one of the sides, the clamps by which it is held
being of the swinging type, so that they can easily and
quickly be turned to one side and then again returned to the
clamping position.

The foregoing examples of the tools used in the Springfield
Machine Tool Co.'s plant show the general character of the

Pig. IT. Friction Dri\-inp Device used on the Springfield
18-inch Ideal Lathe

tools and the methods used, and give an idea of the care

and thought that are given to the tool designing, at the same
time indicating the degree of accuracy and interchangeability

which the company aims to secure in its machines.

* » *

THE GEAR ROBBING MACHINE—A FUN-
DAMENTAL DEFECT

By GEORGE B. GRANT'

The spacing icheel of the hobbing gear cutting machine, on
which it depends for accuracy, is at the same time the driving

icheel for feeding the blank, and must rapidly wear out of

truth.

T. B. Peirce, manager Grant Gear Works, Boston, calls

attention to a defect of the gear hobbing machine that I have

not seen in print. It appears to be fundamental, that is, not

capable of being overcome by invention. Frequent repairing

is the only remedy.

The defect has also wholly escaped the notice of the manu-

facturers of gear hobbing machines, so far as shown by my
pile of circular matter. In fact, one of the circulars, with

sublime assurance, claims that hobbed work is superior to the

ordinary kind in the matter of accuracy of spacing. Xo such

comparison can be made unless the hobbing machine is quite

new and the disk cutter machine quite old and out of repair.

Peirce's objection is that the master wheel—the wheel that

spaces the work—is also the driving wheel that hauls the

gear blank under the strain of the hob while at work, and

must wear rapidly.

The manufacturers of another form of gear cutting machine

take great pains to show that on their machine the generating

mechanism is independent of the cutting mechanism, so that

the labor and strain of the cutter as it plows through the

metal cannot affect the accuracy of the spacing or the correct

form of the tooth.

The lead-screw of the engine lathe is a parallel example,

for it hauls the screw-cutting tool into the work and is at

the same time the spacing screw on which the accuracy of

the work depends. Any inaccuracy of the -lead screw' will

result in a similar inaccuracy in the screw being cut, and

the only remedy is to recut the lead-screw occasionally. The

screw milling machine has a decided advantage over the screw-

cutting lathe on that point; its spacing screw turns very

slowly and is used only once while the milling cutter runs

the whole length of the work, while the lead-screw of the

engine lathe is used as many times as the lathe tool is

run over the work.

• Address : Lexington, Mass.

The master wheel of the hobbing machine makes one com-
plete revolution every time the hob cuts around the work
once, and that should be every twenty-fifth inch unless the
machine is trying to catch up with its "brag" in the matter
of output. If two machines, one an ordinary gear cutting
machine and the other a hobbing machine, are both cutting
gears in stacks six inches thick and with a feed of a twenty-
fifth of an inch, then the master wheel of the hobbing machine
will revolve one hundred and fifty times on the job and have
to haul its work against the cut all the time, while the master
wheel of the other machine will revolve once and do no feeding
work. The effect on the durability of the spacing wheels
needs no demonstration.

The precision required in a master wheel is so great that
it must be repaired once in a great while, and it follows that
the hobbing machine driving-spacing wheel must be repaired
many times in the same period. The hobbing machine master
wheel is generally driven by a worm or by a small pinion,
and the contact is at a few points only, while the lead-screw of
a screw-cutting lathe has a long nut and a surface contact
that insures, comparatively, a much slower rate of wear.
Furthermore, the hobbing machine master wheel must be

perfectly tight and true, for any looseness in its fit with its

driving worm will show up as flats on the sides of the teeth
of the gear being cut. The flats on hobbed teeth are of at
least three quite different kinds, those due to the theory of
the method, those due to the warping of the hob and to inac-

curate sharpening, and those due to the looseness of the train
of gearing that drives the master wheel.

Flanders and Lees are exchanging opinions in the col-

umns of Machixert. Flanders, better late than never, is show-
ing up the ins and outs, particularly the latter, of the hobbing
process, and Lees is defending it. Lees is bound to be defeated
and is trying to side-track the discussion by pointedly asking
Flanders if the cutter of his favorite gear shaper can be
sharpened by grinding -uithout changing its pitch. I am wait-

ing to read what Flanders has to say, and would advise him
to say nothing at all, and to remember, in future, that people
who live in glass houses should not throw stones.

WIRE BY-PRODUCT OF DEEP-HOLE DRILLING
The illustration shows a coil of steel wire, 0.020 inch diam-

eter and of uniform section throughout its length of about 30
inches, which is regularly produced in a manner unknown to

those unfamiliar with rifle manufacture. The wire is a by-

product, being the core

left in drilling L'nited

States Government Army
rifle barrels at the

Springfield Armory. The
drill used is of the com-

mon deep - hole variety

having one cutting lip

and a vee-slot in one side

for the escape of chips,

and tube for conveying

lubricant under high

pressure to the point of

the drill. The depth of

the vee is about 0.010

inch greater than the

radius of the drilled hole and the wire core forms in
the point of the vee-slot. The practice of drilling rifle bar-
rels varies somewhat, some experts not being in favor of
"drilling with a wire," while others follow the practice of the
Springfield Armory in this respect.

A Practical Problem: Say, cast iron costs three cents a
pound, and a mechanic's time, counting overhead charges, is

worth forty-five cents an hour. How much profit is there in
saving two pounds of metal, if fifteen minutes more is re-
quired to machine the casting, because it springs and chatters
under a heavy cut?

Core formed in drilllni? Rifle Barrels in the
Springfield Armory
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A PIERCING PUNCH
The accompanying illustration shows a piercing punch

made up of three separate pieces, which were secured in the

holder in a novel manner. This was done by pouring type-

metal around the base of the punches, and this metal, expand-

ing when cooling, holds tliem securely. The three parts of

the punch wore shaped to their full length of 1% inch and

fitted to the die, small grooves being chiseled crossways about

Three-piece Piercing Punch, secured in the Head by Type-metal

% inch from the inner end, to prevent them from pulling out

when punching. The three punches were then inserted in

the die and squared up.

A piece of cast iron about % inch thick was next drilled

out so that it cleared the outside of the punches by about

3/16 inch. The holes were left in the rough with the excep-

tion of a slight chamfering to keep the type-metal from slip-

ping out when punching. The cast-iron piece was then packed

y.'ith parallels and molder's or buffer's sand, and the type-

metal poured in.

This punch was used to cut Britannia metal and also Ger-

man silver and brass disks, but through it all the punches

remained solid in their head. A sample of the work produced

is shown beside the punch in the illustration.

East Syracuse, N. Y. C. W. Shelly

CHAIN-DRIVEN REAMER FOR BORING
LONG PIPE

An interesting method for boring a cored cast-iron pipe,

2% inches in diameter and 5 feet long, in an engine lathe,

using a very simple equipment, is shown in the accompanying

beyond the jaws and gripped the end of the pipe only. The
inner part of the bushing was bored to the same diameter as

the reamer and served to guide the latter into the cored

hole. The chain was attached to the reamer and passed

through the bushing and cored hole around a sheave mounted
on an angle-plate at the outer end, and back to the lathe

carriage, to which it was secured. When the lathe was
started, the chain twisted until all the slack was taken up,

and then the reamer began to operate, being drawn into the

cut by the feed of the carriage. It was anticipated that the

sand in the iron would speedily cut out the packing and dull

the tool, but no such trouble was experienced.

This method of boring cylinders was introduced many years

ago in a Western shop and has been in use ever since. A. F.

FORGING WRENCHES WITH A STEAM
HAMMER

Mr. Cran's letter on forging wrench jaws in the March num-

ber of Machinery, brought to my mind a similar problem

which may interest some readers of Machixery. I had been

making double ended wrenches for some time in two dozen

lots with l^s and 1% inch openings, respectively, by hand

out of 1 by 4-inch soft steel pieces, which were left from an-

other job. This method, however, was not satisfactory, and

it was up to me to make them cheaper.
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Chain-driven Reamer boring out Cast-iron Pipe

illustration. The pipe was bored by means of the old-style

flat reamer, provided with wooden packing on the sides to

keep it from chattering and held against the pressure of the

cut and fed to it by means of a common link chain.

The pipe to be reamed was gripped in a split bushing held

in the chuck and the outer end of the pipe was supported in

the steadyrest. The split bushing in the chuck projected

Figs. 1 to 4. Tools used for Forging Wrenches xpith a Steam Hammer

A blank was made, as shown in the engraving Fig. 1, and

filed smooth and to the desired shape; then two pieces of soft

steel were taken and hammered out to about 7% inches

square and 2% inches thick. These pieces were then heated

and the blank. Fig. 1, put in between them and hammered
together, the blank making an impression in each piece. Af-

ter working the blank. Fig. 1, into these hot blocks, the

edges were brought up with a

"bob" punch, and they were then

put together for a final blow.

When the pieces were cold, they

were taken to the drill press and

the blank inserted in them. Then

the blocks were clamped together

and two %-inch dowel holes A
drilled at the corners (see F^g. 2)

;

through these holes tapered dowel

pins were driven tightly into the

bottom plate. A hole was then

drilled through the top and bottom

blocks and the oblong hole B
chipped out to the proper shape. The hole in the lower

block was made sufficiently large to let the punching and

punch drop out easily. Two holes C were next drilled in the

top block to fit a pair of tongues, as shown in Fig. 2, which

enabled the operator to handle the upper block easily. The

punch shown in Fig. 3 was then made. This was beveled at

the top. as shown, and was made perfectly flat and square on

J

Machin(.'ry,y. Y.
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the bottom. Neither the punch nor the dies were hardened,

but undoubtedly the punch would last a great deal longer if it

were hardened.

The stock for the wrench was hammered out rough and the

shank finished as shown in Fig. 1, then chopped off with a

circular cutter, leaving nearly the exact quantity required for

forming the ends. Some of the forgings, however, had fins

on them in some places, so to overcome this a trimming die.

Is inch thick and V'o inches square, as shown in Fig. 4, was
made. This die was used in the steam hammer, and trimmed

the fins off satisfactorily.

All the operations on these tools, with the exception of

drilling the holes for the dowel pins and the hole for the

punch, were done in the blacksmith shop, which is conclusive

proof of what can be done in an emergency. The dies worked

satisfactorily, and over 200 wrenches were produced by them

while the writer was employed in that shop, and possibly as

many more were put through the dies after he left.

Decatur, 111. Geobge Coles

light manufacturing purposes. This device consists mainly

of a pot A held to two uprights B, the bases of which are

riveted to a plate C, the latter being screwed to the work-

bench. Attached to one of the uprights B is a burner D
which is held in a bracket E, so that it can be swiveled to

any desired position, where it is locked with the wrench E.

The construction of this burner Is clearly shown In the

illustration. Screwed into the bottom of the pot is a bushing
F, into which the nozzle 0- is inserted.

A rod H passes up through the bushing F and into the

pot, and a small groove or pocket P is cut in this rod IT,

A WIRING DIE
UTiile Machinery is full of successful jobs that its readers

have accomplished, not much is said of those necessary ex-

periments which lead to the successful accomplishment of the

problems in hand; it seems to the writer that it is fully as

important to know what can't be done, as what can be.

A short time ago we had to wire a cover, but on account

of the smallness of the wire in proportion to the thickness of

the metal, considerable trouble was encountered. The ma-

terial was sheet brass, O.OIS inch thiclv, and the wiring was
0.075 inch in diameter. The covers were first drawn to the

right shape and length of body as usual, in single-action com-

bination dies. Then the usual wiring dies, such as are Illus-

trated in Fig. 1, were made, but their use was not a success,

as the covers appeared as shown in the enlarged section; the

metal instead of wiring at the top, curled back at the point a

forming an inner shoulder.

To overcome the difficulty, the punch was bored out, as

shown in Fig. 2, and a spring pressure pad inserted to pre-

vent the bottom buckling. 'UTiile this undesirable feature was
eliminated, buckling occurred in the side at the unprotected

section, between the pad and the punch, as shown at & in the

enlarged section. Fig. 2. This, however, gave a clue to the

BENCH
BENCH
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Fig. 1. Usual Type of firing Die showing Impertect W^ork produced,
auro-pad "Wiring Die still producing Imperfect Work- Fig. 3 Pressure-pad
Perfect "Work

proper solution of the problem, which was to bore out the

body of the punch still larger and Introduce a pressure pad

the full diameter of the inside of the cover. Preparing the

punch in this manner, solved the difficulty, and a perfectly

wired edge (see the enlarged section, Fig. 3) was produced.

Tnese experiments seem to indicate that shell stock under

pressure has a tendency to buckle inward and not outward.

Springfield, Mass. C. H. Wilcox

[A sample of the work produced which Mr. Wilcox has sent

to this office shows a perfectly wired edge.

—

Editoe.]

An ECElclent Soldering Device for Llgtit Manufacturing Purposes

for carrying the solder from the pot down to the nozzle.

A slot is also cut in the rear of the rod H. and a plate, held

en the bushing F. fits into this slot and prevents the rod

from turning. The size of this pocket governs the amount
of solder which will be removed from the pot at each move-

ment of the rod. This rod H continues on down through

the bench, and is attached to a foot lever by which the rod

is operated. The rod H is made in two pieces, the upper

portion of which can be removed so that various sized pockets

which will hold the desired amount of solder can be used.

Two washers I and J are held on the rod H by set-screws

which limit the travel of the rod.

In operation, the burner is first set directly

under the pot, so that the pot is heated and

the solder melted. Then the burner is turned

on the bushing F, keeping it warm, and pre-

venting the solder from cooling in its descent

from the pot into the nozzle. A plug L is

screwed into the bottom of the pot, as shown,

so that the solder can be cleaned out, and a

^s-inch slot is also cut in the nozzle so that

it can be cleaned out.

This device will be found very satisfactory,

especially for soldering the wires in plugs for

electrical purposes. With the ordinary solder-

ing iron, this operation is difficult, as it re-

quires a very small soldering iron to do the

work so that the wire will not be burned

vTirtog Dii^'proliucUig whcn applying the solder. Using a small

soldering iron means that the wire has to be

heated more frequently than with a larger one, thus causing

delay and trouble. With this device, the plug with the wire

inserted in it is held directly under the nozzle, the foot-lever

depressed, and the drop of solder deposited in the desired

position without any further trouble. William Young

Hartford, Conn.

Pig. 3

Machinery^X, Y.

A SOLDERING DEVICE
The accompanying illustration shows front and end eleva-

tions of a soldering device which is very convenient for

FIXTURE FOR BACKING-OFF MILLING
CUTTERS IN THE LATHE

The accompanying illustration shows a simple device for

backing-off milling cutters in the lathe. This fixture consists

mainly of an arbor A to which is attached a ratchet-wheel

and handle carrying a ratchet. The eccentric arbor A is free

to rotate on the centers of the lathe, and is oscillated by the
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handle B, the latter being held in a hole in the arbor by a

pin. Held against the shoulder o£ the arbor by a nut B is a

bushing C in which ratchet-teeth are cut corresponding to

those in the cutter to be backed-off. The milling cutter is

held against a shoulder formed on the bushing C by a span-

ner nut D. Attached to the handle B by a shoulder screw F

is a pawl G actuated by a coil spring H. The shoulder screw

F rests on a washer /, seated in the cylindrical handle B.

In operation, the milling cutter is placed on the bushing

with its teeth in line with the teeth in the ratchet-wheel, the

nut D tightened and the bushing placed on the arbor. The

A Simple Device for Bftcking-oflF Milling Cutters in the Lathe

bushing should be placed on the arbor with the centers in

the same relative position to the cutter as shown in the en-

graving. As handle B is brought forward it carries the mill-

ing cutter as well as the ratchet-wheel past the lathe tool J

held in the toolpost of the lathe, thus backing off the cutter.

When the handle is retreated the ratchet-wheel, as well as the

milling cutter, is prevented from revolving back by the spring

K held to the cross-slide of the lathe carriage. Thus it can

be seen that the arbor A does not make a complete revolution

on the centers, but is only oscillated through a space of one

tooth, the ratchet-wheel and cutter alone revolving around

the centers. -A- F-

UNIVERSAL SHAPER ATTACHMENT
In Fig. 1 Is shown an attachment designed by the writer

for the special use of toolmakers when accurate work must

be performed. An indexing case A is attached by a bolt B

and a nut C to the clapper on the head of a shaper, the

clapper being indicated by the dotted lines. The clapper

must, of course, be rigidly secured in its box by a taper pin

taining box and has an indicator finger to mark off the

number of degrees. When the head Z) is in a vertical position

the pointer indicates zero on this circular scale.

The sliding part E on the front of the vertical head D is

fitted to the latter by means of dovetailed grooves which are

gibbed in the same manner as those attached to the verti-

cal slide of a lathe or planer head. It is vertically ad-

justable through the square-threaded bolt J engaging with a

nut in the sliding member E. The side of this vertical head

D is graduated as shown at E, finer divisions being pos-

sible through the circular graduation on dial L at each end,

an indicating finger showing the adjustment.

The tool arm F has a taper fit at M. in a projection on

the front of the sliding member E; the section X-Y shows
the keyways in this taper section, the reason for which will

be explained later; this tool arm F may be removed from its

taper fit by the nut shown. The tool proper is carried in a
small clapper arrangement j\' on the outer end of the post F,

and is retained in its normal position by the spring 0.

Thus far the description has been purely constructional;

the manner in which it may be very serviceably employed
will next be considered. A piece P shaped as shown is slipped

over the end of N for setting the tool, the latter being ad-

justed on the rear ledge of this piece. This piece P Is so

X'tichhttri/.y,]

Fig. Universal Shaper Attachment for accurately Machining Internal

and External Circles of any Radius

near the lower end, to prevent the tool from jumping. On

the front of this indexing head, there is a vertical slide D.

to the front of which, in turn, is attached a sliding piece

E which holds the projecting arm F. The vertical slide D
has a circular adjustment to any position by means of the

worm G and worm-gear H. better shown in the sectional view

of the head-revolving mechanism in the lower part of the

engraving. A graduated circular scale I, divided into 360

degrees, shows through an opening in the side of the con-

Flg. 2. Punch of Irregular Shape thai can be produced readily by this At.
tachment. Pig. 3. Die corresponding lo PuncD. also made by Attachment.
Fig. 4. Another Class of Work to which Attachment Is adapted

made that when the tool is adjusted to its ledge, the tip of

the latter will be in the same line as the center of rotation

of the vertical slide D when the pointer on the scale / regis-

ters with zero on the scale K. The graduations K range in

both directions "in" and "ex," as indicated. This means

that in this position if the vertical head D be revolved the tip

of the tool will be stationary. If the head E be lowered in

the direction "in," when the head is revolved the tip of the

tool will follow the path of an internal circle; whereas, if the

head is raised above zero, the tool will form the part of an

external circle.

It will be noticed also that the outer side of the collar P

has a pointer so that when the head E is set to the right

radius on the scale E. the whole attachment may be adjusted

to follow a previously scribed circle on the part to be shaped.

A couple of applications of the use of this head for punch

and die work will be shown. Figs. 2 and 3 show a punch and

die of an irregular shape made up of circles and tangents;

this attachment is peculiarly adapted to such work, inasmuch

as it can be revolved through the entire circle, thus dispensing

with the time-absorbing feature of resetting the work. As an

example of the operation, consider the production of the di.'

shown in Fig. 3. The outline is first scribed as is customary,

and the cut-out portion is then roughed out in a drill press in

the usual manner. It is then placed in the shaper vise on its

lower edge, the two-inch side being first machined. In doing

this, the head D is placed vertically and the sliding part E

either set to % inch or to 1 inch for an internal curve. Con-

sider it as set for the latter; this means that the head is low-
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ered 1 inch. The cut Is commenced from the tangent of y,

inch curve to the right for 2 inches, when the cross feed is

disengaged and the circular feed by hand through the worm
G introduced, revolving the head D through the necessary 60

degrees which completes that arc. The head is next adjusted

for a 1%-inch internal circle, and by means of the scriber

point of the piece P adjusted to talce the 157-degree arc which
can be nearly completed in this position. For the upright

sharp corner, an angle tool must be introduced, when a ver-

tical feed on the shaper head will form the vertical side. For
the i/o-inch curve the head is adjusted for a i^-inch external

curve. The die would be made in a similar manner.

For machining parts such as that shown in Fig. 4 where
the sides are straight, the tool bar F is adjusted so that its

key fits into one of the side grooves sbown in section X-Y.

Fig. 1. The head is then swung over parallel with one of

the sides of the cut to be made, when the w^ork can be pro-

ceeded with as previously described.

From the description it will be seen that this attachment

could also be used on planers, if made sufficiently strong.

It is not, of course, intended for heavy cuts or for quick

removal of metal, but for the purposes indicated and also

for internal gear cutting, its use ought to prove advantageous

in shops where special machinery for such purposes is

not warranted by the amount of work to be produced. By
this method no special milling cutters, etc., are required, as

this one set of tools is applicable to all work.

Clinton, Iowa. Olof N. Nord

"A NEW CIRCULAR-ARC ELLIPSE
CONSTRUCTION"

In looking over the pages of the March number of Ma-
CHixEKY, engineering edition, the writer noticed the article,

"A New Circular-Arc Ellipse

Construction," by Prof. H. A. S.

Howarth, in which is described

a method for drawing an ellipse

with only two radii. The method

is certainly good, but one that

is somewhat simpler and almost

as accurate may be advantage-

ously used for designing gear

wheel and fly-wheel arms. This

method is shown in the accom-

panying engraving and is so

simple that an explanation is

superfluous.

John L. Klindworth

Bellevue, Pa.

[The construction is as fol-

lows: With center and radius

OA draw arc AC. With center B
and radius BC. equal to BO.

Circular.aro Ellipse Construction
^^^^^^ ^^^ ^j^ Cutting AB at D.

With centers A and D, draw arcs of any convenient size as a

constructional means of erecting a perpendicular on AB bisect-

ing AD; this gives the centers P and Q. The lines OA and OB

are the half major and minor axes of the ellipse.—Editor.]

Machinery, V. y.

I

"SOLVING A PRACTICAL PROBLEM BY
SIMULTANEOUS EQUATIONS"

A simple method of solving the problem given by Mr.

Howard Terhune under the title "Solving a Practical Problem

by Simultaneous Equations," in the January number of Ma-

chinery, is outlined in the following: The diameter of each

of the cylinders C and D is 7 inches; centers, 7% inches apart,

equidistant from the center line of large circle A. The dis-

tance from the center line of circles C and JD to the top of

the circle A is 6^4 inches; these figures are those given by Mr.

Terhune. It is desired to find the radius of the large circle.

With a radius equal to that of the cylinders C and D, draw

a circle P on the line GH, tangent to the large circle at G.

and join its center to the center of the cylinder C. By bisect-

ing this line and erecting a perpendicular on it, center F of

the large circle is located. With F as a center draw a semi-

circle through the centers of P and C, cutting GH at H, and
join this point to the center of C. This produces two right-

angled triangles with a common side, and with only one side

unknown, this being the vertical side of the triangle E, which,

by proportion, is found to ho 5.638 inches. Adding to this 2%

Solution of Problem by Proportion

inches gives 8.3SS inches, the diameter of the large circle for

a radius of 4.194 inches. The radius of the large circle is ob-

tained from this by adding 3.5 inches, obtaining the answer

7.694 inches. The simplicity of the operation is apparent.

Buffalo, N. Y. John C. Stuksi

The writer noticed in the January number of Machinery,
under the title "Solving a Practical Problem by Simultaneous

Equations," a very interesting problem by Mr. Howard Ter-

hune, but fails to see where there is anything very difficult

about it, for it can be solved by ordinary mensuration. For

the benefit of those who might not have a knowledge of

simultaneous equations, a solution is herewith .presented. It

is obvious that if a circle he drawn concentric to the one to

be found and running through the centers of the two circles,

the line AD will equal 3io inches, and hence AB must be 2%
inches. Now find the hypotenuse of the triangle ABC which

Solution of Problem by Proportion

is 4.S027 inches; bisect this hypotenuse AC at F and erect a

perpendicular; this perpendicular will cross a center line at

E, which is the center of the desired circle. Since the trian-

gles ABC and AFE are similar, the distance AE may be found

by proportion, thus

4.8027 : 2.75 :: x: 2.4014.

Therefore
3^= 4.194 inches.

Adding to this ZV2 inches, gives 7.694 inches, the required ra-

dius. Joseph B. Abele

Clifton Heights, Pa.

IMPROVED ANGLE-PLATE FOR LATHE
WORK

The article by Mr. C. R. Barton entitled, "Improved Angle-

plate for Lathe Work," which appeared in the December issue
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of Machinery, was read with, a good deal of interest by the

writer; however, it seems too bad that Mr. Barton did not go

a step further and make his plate more useful. In the article

mentioned, a statement is made to the effect that with this de-

sign of plate no balance weights are necessary; obviously this

is incorrect, for no matter what shape the plate assumes, the

weight is always off center.

To make the plate of more service, the writer makes it as

Improved Angle-plate for Lathe Work

shown in the accompanying engraving, which allows the same

range as the one described in the previously mentioned article,

and at the same time permits of greater width, larger work

and more clamping surface. Incidentally, from the design it

will be noticed that less balancing is required. P. H.

ADJUSTABLE TWO-SPINDLE DRILLING
ATTACHMENT

The attachment illustrated is one that can readily be applied

to any standard drill press, for use on jobs in which it is

desirable to drill two holes at a time.

The construction

is as follows: A
casting A of the

shape shown fits

over the end of the

sliding sleeve B of

the drill press, and

is split on one side

and provided with

a screw so that it

may be securely

clamped in p o s i-

tion. A taper shank

C is fitted to a

socket in the drill-

press spindle D. On
the lower end of

this, within the
casting A is a

large gear E mesh-

ing with pinions,

as shown. Drill
spindle F on one of

these pinions is

fixed i n position.Ac^astable Two-apindle Drilling Attachment

while spindle G on the other pinion is carried on radius arm

H, which can be clamped in any desired location by means of

the screw / passing through the slot J. Cover-plate K is also

made with a circular slot to provide for swinging the spindle

G into the desired position.

\\Tien the two spindles are 180 degrees apart the attachment

has its greatest range. The spindles can, however, be brought
together to a distance limited only by the size of chucks L or

the driving pinions on the drill spindles. W. Alto.v

PUNCH AND DIE FOR BLANKING AND
PIERCING PAPER AND EBONITE

The accompanying illustration shows a simple and efiBcient

punch and die for blanking and piercing ebonite, paper and
materials of a similar nature. The blanking and piercing is

performed at the same stroke, doing away with the use of a

follow die, which is awkward to use on paper, or on ebonite,

the latter having to be worked warm.

Fig. 1 shows the assembled punch, and Fig. 2, the die. The
die is a brass plate with a center piece of the required size,

made from tool steel hardened and driven into the brass plate.

The center piece and the hole for it in the brass plate are

made with a slight taper so that it can be driven in tight.

This center piece is made to fit the piercing punch and is

also made small enough on the outside, so that the blanking

punch will come outside of it and strike on the brass plate.

The die is fastened to a plain bolster-plate by screws and
dowels.

The blanking punch. Fig. 3, is made of tool steel, to the

shape shown, being bored and turned in the lathe, and the

hole for blanking is worked out smooth and parallel.

This hole is also lapped parallel after hardening. The blank-

ing punch is attached to the soft steel shank as shown.
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Figs. 1 to ti- Assembly and Details ot a Punch and Die for Blanking
and Piercing Paper. Ebonite, etc.

The piercing punch, Fig. 4, is made to Size, hardened and

lapped straight and parallel, and the threaded stem is made

a snug fit in the hole in the shank, which is bored central

with the blanking punch. The circular nut. Fig. 6, is fitted

to the threaded stem of the piercing punch and is drilled as

shown to permit of turning when the punch is assembled.

The ejector. Fig. 5, is next fitted, the round collar fitting

the bored part of the blanking punch, and the other portion

of it fitting the inside of the blanking punch proper. The in-

side of the ejector is fitted to the piercing punch. The ejector

is hardened and lapped to a nice sliding fit all over. The

spiral spring completes the tool. This spring rests on the

ejector and returns it to its normal position after each

stroke of the press.

In setting up the die in the press, the circular nut. Fig. 6,

is revolved until the piercing punch projects about one-six-

teenth inch beyond the face of the blanking punch. It is then

easily entered into the die and the tool set up accordingly.

When the die is clamped in the correct position, the nut is

revolved again, but in the opposite direction, until the pierc-

ing punch is almost flush with the face of the blanking

punch, leaving it projecting only a few thousandths. The

press is set so that the face of the blanking punch just

touches the brass plate when at the bottom of its stroke.
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It will be seen that in operation the stock is pierctd and
blanked at the same stroke, the pierced scrap going through
the die and the blanks being placed on the face of the die by
the ejector. This design of die gives satisfaction, and can
be applied to almost any shape of blank with any reasonable
number of pierced holes. Jftiiart

MACHINING THE WRIST-PIN OF A SOLID
STEEL CROSSHEAD

In a small jobbing shop with which the writer is connected,

an engine came in recently to be overhauled and repaired.

The crosshead was the only part that involved any particu-
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Fig- 1. Type of Crosshead to be machined

lar difficulty, for, as Fig. 1 indicates. It is a solid steel cast-

ing, the wrist-pin being a part of that casting, and not the

customary inserted steel pin.

The necessary planer work was first performed, during

Fig. 2
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Fig. 2. Machining Open Side of Wrist-pin. Pig. 3.
Piston-rod Side of "Wrist-pin

Machining

which operation the wrist-pin had flats planed on each side,

equidistant from the center of the pin. This is shown by the

crosshead in Figs. 2 and 3. The crosshead, with its wrist-

pin thus flattened on each side, is centered in the lathe, as

Fig. 4. Method of Repairing "Worn-out Wrist-pin by Fitting in a New Piece

shown in Fig. 2 {A being the cross-sectional view) and

secured there by pins B in the faceplate. The half of the

wrist-pin toward the open end can then be machined with an

ordinary lathe tool, turning the faceplate back and forth

through a half revolution by the attached lever. In Fig. 2,

the cut is just comraenring, the motion being as Indicated

by the arrow.

A more diflicult proposition presented itself in the ma-
chining of the piston-rod side of the wrist-pin, because of the

confined space. The difficulty was overcome by the method
indicated in Fig. 3. The crosshead is left on the centers as

before, and a goose-neck tool is employed to do the work, as

indicated. The tool was built up on blocks A of the requisite

height and supported on cross-bridge B, bolted to the lathe

carriage. In the position shown, the cut has just been com-

pleted, the whole requiring to be revolved back half a turn

in the direction indicated by the arrow. An equally good way
of revolving the piece would be to bolt the turning lever

directly to the casting.

Fig. 4 shows a method once employed for repairing one of

these crossheads when the pin had worn down too much to

be re-turned. The pin was entirely cut out, and grooves

such as those shown at A were machined; a pin of the shape

shown was then inserted, the whole being held together by

the long central pin B, which was riveted over at the ends to

form a solid piece. H. E. Wood
Xewark, N. J.

LATHE ATTACHMENT FOR TURNING
CIRCULAR FORM TOOLS

The attachment shown in Fig. 1 is fitted to the bed of the

bench lathe directly in front of the headstock, and is used to

"generate" the shape of small circular forming tools, such as

are used on turret lathes and screw machines. This attach-

Muchiiu-rn.X.T.

Fig, 1. Lathe Attachment for Turning Circular Form Tools Fig. 2.

or Master Former used on the Attachment
Templet

ment can also be used for making forming tools of the fly-

type used in backing off small gear cutters and work of a

similar character. In the average shop, which is not equipped

with special or elaborate tools for such work, this attachment

will be found valuable, as it can be used for producing the
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Fig. 3. Enlarged Viev/ showing Construction of the Socket Joint

—

Scale One-half Actual Size

most intricately shaped cutter quickly and at small cost ; for

instance, withoui some such device as this, the forming of a

cutter for, say, a sixty-pitch gear is a very difficult proposi-

tion and, is in fact, impossible to do by ordinary means where

very accurate work is required.

The construction of this attachment is shown in Fig. 1.

Here the projecting arm A is shown bolted to the bed of the

bench lathe, and upon this is fastened the fulcrum support

or tool-holder B. The outer end of the projecting arm A
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is provided with a clamp nut C, sliding through which is a

rod D carrying an adjustable templet-holder E. The templet

or former F is attached to this holder by screws. By sliding

the rod D in and out of the arm A. the ratio between the dis-

tances T and Z can he changed, or in other words, the dimen-

sions on the cutter being formed can be reduced in the de-

sired ratio to that of the templet. To ohtain accurate results

with this attachment, it is necessary to observe carefully that

the center of the ball fulcrum, the cutting tool and the tool

guiding point J are all exactly in line. If this is not the

case error is likely to result, unless the handle G is held in a

vertical position throughout the operation.

To illustrate the use of this attachment, take a practical

example: Assume that it is necessary to make a cutter for

a sixty-pitch gear. The templet, shown in Fig. 2, is laid

out with the dimensions twenty times as large as those re-

quired on the finished cutter, on a piece of 1/16 inch sheet

steel, as accurately as possible. Of course, the greater the

accuracy of this templet, the more accurate will be the cutter

produced; however, dimensions within 0.002 or 0.003 inch are

close enough for all practical purposes, as this error would

be reduced twenty times on the finished cutter.

In operation, the templet. Fig. 2, Is fastened to the holder

E as shown, and the rod D is so set that the distance Z is

twenty times the distance Y, which in the construction shown
in Fig. 3 would be twenty-five inches. Having previously

mounted the cutter blank on the arbor in the lathe spindle,

as shown in Fig. 3, the cutting tool H is set to the correct

height. The templet F is then run down by manipulating

the screw I (Fig. 1) until the tool will not take a cut from

the blank, when the handle G is operated, and the point ./

kept in contact with the templet. Then when the tool Is set

so that it takes a light cut, the direction of the screw / is re-

versed, and the templet raised. The feeding of the screw /

is continued until the desired shape is obtained on the work.

The correct size of the blank can be obtained by means of an

ordinary micrometer. The construction of this attachment

is more clearly shown in Fig. 3, which shows a section of

the ball-socket joint. The details of this are clearly shown
and will not need description, except that it may be well to

mention that the screw K is tightened until the ball does not

move too freely in the socket; when this Is tightened to the

desired tension, the nut L is then tightened. A nut M is also

provided on the shank of the ball, so that the distance Y
can be changed if so desired. To the right of the illustration

is shown the position that the point of the turning tool should

have in relation to the form on the circular tool, when
setting. C. T.

IMPROVED FORM OF MILLING MACHINE
VISE

In designing milling machine fixtures for milling small

light pieces, occasions often arise when it is preferable, from
the point of economy, to use jaws of suitable shape, which
can be attached to a standard vise, for holding the work. In

this case the initial expense for fixtures is merely the cost

of a pair of simple, removable jaws and a suitable cutter.

On the other hand, a complete fixture for the same job is

much more expensive; separate base casting, fixed jaw, clamp
or movable jaw, and means for tightening, are required.

A set of jaws has the further advantage of requiring less

storage space than would a fixture such as previously men-
tioned. However, vise jaws as commonly made have one great

disadvantage from the fact that the direction of the cut is

against the movable jaw. This has necessitated their use on
small parts for light cuts only. The form of vise illustrated in

this article shows a construction wherein this last objection
has been overcome; it is so designed that the cut is against
the solid jaw. The design is such that it could doubtless be
adapted to many uses, and for that reason is described in

detail.

A base casting, which is shown in detail in Fig. 2, is pro-
vided with the usual base-tongues for fitting the grooves of
the milling machine, and may be clamped either crosswise

or lengthwise of the table. For the former, the special clamp
shown in Fig. 2 fits into slots A in the side of the casting.

For lengthwise bolting, the end slots are used. Projections B
on both sides of the base casting are drilled for 5/16-inch

bolts C, which hold the stationary jaw face D. Recesses E
in these lugs B are formed to receive the block G, which
is held in place by the cover-plate H. This cover-plate H.
together with the shield I, serves the additional purpose of

preventing chips from getting into the mechanism. In block
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Fig. 1 Improved Form of MtlMng Machine Vise

G, there is a sliding member .7 which bears up against a spring

E, the uses for which will be explained later. The movable

jaw casting is shown in detail in Fig. 2. It has a jaw face L
attached to it which is held in position by two screws M.

Near the rear end of the sliding portion of this movable jaw,

parts y and are clamped by bolts P.

The operation of the vise is provided for by a toggle move-

ment, the two links being Q and R, which are connected as

shown by 14-inch pins. All these parts are made of hardened

tool steel, as most of the wear comes on these members. The
link Q also serves the purpose of a lever and has a white

metal handle S attached to it. It can be seen that by raising

this handle, the toggle movement will lift, drawing the mov-

able jaw to the right, for the insertion of the work. The
heavy spring E previously mentioned provides for any
inequalities in size in the different pieces of the same lot.
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Pig. 2. Important Details of Vise

The jaw faces D and L can be made to any shape desired to

suit the requirements of the piece being milled. The vise

has quite a wide range of adjustment by changing the rela-

tive location of the jaws by means of the clamped pieces N
and 0.

Many of these vises are in use in the shop where this one

was built and are giving very satisfactory and efficient

service. Desigxeb



June. 1911 MACHINERY 821

A HANDY SHOP TRUCK
The accompanying illustration shows a strong shop truck

which is very convenient tor carrying heavy pieces from the

machine to the bench, or vice versa. As will be noticed, the

table can be raised or lowered as desired. This makes it par-

ticularly advantageous for rapid production on a machine, as

no time need be lost in stooping over and picking up the work.

The construction of the truck is practically self-explanatory

from a study of the illustration. A table A is supported at

its corners by four screws B. on each of wiiich there is a

sprocket nut C, an endless roller chain D passing around the

Maj:ltinery.y. Y

A Handy Shop Truck

four nuts. On one of these sprocket nuts there is a worm-
gear E meshing with the worm F which, in turn, may be

driven by the handle G, so that the table may be raised or

lowered as desired. The main part of the truck, or what
may be called the "frame," is supported on two wheels H.

The writer has seen a load of as much as four tons on one

of these trucks, the screw mechanism being sufficiently strong

to lift this weight. Our shops have had trucks of this kind

in use for several years, and the results have been all that

could be desired. W. Alton

IMPROVED CENTERING HEAD
In using the regular centering head which belongs to a com-

bination square it is impossible to draw a line except through

the center of the work, and as it is often necessary to lay

off a square in the center of a round piece, it would not be

Fig. 1. Improved Center. nff Head. Pigs. 2 and 3. Some of the
Possibilities of the Improved Centering Head

possible to do it with the tool mentioned. Having had con-

siderable laying out of this description to do, the writer de-

vised the centering head shown in Fig. 1. This head is some-

what similar in construction to the ordinary combination cen-

tering head, but it is adjustable so that the blade can be set

in any desired position. In the illustration Fig. 1, A is the

head, in one arm of which a slot B is cut, thus allowing the

scale to be set in a central position and also out a short dis-

tance from the end of the arm. The scale C is locked in the

desired position by means of the thumb-nut D and when in a

central position it is locked with the thumb-nut E. the screw

in which has a heel on it operating in the slot F. This meth-

od of locking is the same as that used on the combination

square. To keep the blade parallel to the center line, there is

a diagonal line drawn on the blade which coincides with the

inside face of the head, and the face of the head is also grad-

uated in fractions of an inch. It is obvious that this tool can-

not be set exactly parallel with the center line by means of

this line drawn on the scale alone, but measurements should

be taken from the line or lines previously drawn. In Figs. 2

and 3 are shown some of the possibilities of this head for

laying out work. Of course the tool can be made more elabor-

ate to answer other requirements, but the design illustrated

herewith has given entire satisfaction to the writer.

San Francisco, Cal. Walter he Sanso

PIN-GROOVING TOOL
The tool illustrated was designed to cut the groove around

the end of the No. 1 taper pin shown. Pins of this type with-

out the groove are used by us in large quantities, and as on

each engine cnly two of them require to be grooved, it was

PLAN OF VISE

TAPER PIN TO BE
GROOVED

J3„
S'^l^iT-

ELEVATION
OF VISE

--J I

GROOVING TOOL Mackitierij.X.T.

Taper Pin Vise and Pin-grooving Tool

unprofitable to have the firms manufacturing the pins groove

them as well. The grooved end is used to secure the loop of

a coiled spring.

Previous to using this little tool, the operation was per-

formed by securing the pin in a drill-press chuck, and filing

the groove—an exceedingly slow method. In the tool under

consideration, the body A. having a Xo. 1 Morse taper shank

on its upper end, is bored out as shown to receive the block

B, a coil spring around stop-pin R keeping the block in its

normal position against screw G. The block B is of tool steel,

turned to fit freely, and slotted to take a %-inch cutter, which

is pivoted at P, the cutting end of the cutter being rounded to

correspond to the groove to be cut. Xormally, it is held out

in the slot H in the main body by spring F. Stop-pin R, which

Is threaded, may be adjusted by means of the pin holes exposed

in the slot D in the side of the body. Set-screw T secures the

stop-pin where desired.

In operation, the tool held in a drill press, is lowered down

on the pin held in the special device shown, until the top of

the pin strikes stop ./; further movement of the tool shoves

up the block B, the cutter C striking the taper edge, and en-

tering radially to cut the groove. This cut can be made to

a predetermined depth by setting stop screw R as desired, pre-

venting the upward movement of the block.
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The vise Is casehardened, and the pins are held by V-jaws;

the vise is bolted to the drill-press table. A small projection in

the jaw supports the pins, but when the handle is thrown

back, they drop through the jaws and the table. This makes

a quick-acting, positive vise. The speed at which the pins can

be grooved is limited only by the time necessary to place the

pins In the vise, this being the longest operation.

Freeport, 111. D. O. Barrett.

CONVERTING AN INSIDE MICROMETER
INTO AN OUTSIDE MEASURING TOOL
Anyone having an inside micrometer can easily convert

It into an outside measuring tool, by simply taking off the

jaws and grinding the hub end on both of them about 0.020

inch below the outer end or measuring surfaces, as shown in

the accompanying illustration. After the jaws have been

Miic/iiJiery,Y.I^\

Method of Converting an Inside Micrometer into an Outside
Measui^ng Tool

ground they are again assembled and opened wide enough to

permit a saucer-wheel to be used for grinding the measuring

faces. The face of each jaw is then ground by the saucer-

wheel, care being taken not to remove any more material

than is absolutely necessary to clean them up. The jaws

in the micrometer can then be adjusted to their proper posi-

tion. Tills tool will be found very effective for getting into

places where an ordinary outside micrometer cannot be used.

But, in using this tool for outside measurements it is neces-

sary to subtract the thickness of the jaws from the reading

on the thimble to get the desired dimensions.

New Britain, Conn. W. C. Betz

[There is one serious objection to this change, however,

owing to the fact that adjustment for wear can only be pro-

vided for in one direction; that is, if the caliper is adjusted

to make readings for inside measurements it would show a

still greater error when external measures are taken.—
Editor.]

GAGE FOR MEASURING DOVETAIL
SLIDES

Where a number of dovetail slides are to be measured to

the sharp corner, and the dimension obtained accurately and

quickly, the gage shown in the accompanying illustration can be

'^ /GAGE iJi'niLE

Gage for Measuring Dovetail Slides and its Application

used to advantage. As all slides made in our works are 30

degrees, this gage is made to that angle. To obtain the

dimension from the sharp corner of a dovetail to the center

line as shown in Fig. 1, the gage is located on the slide as

shown, and as the gage is made IVi inch from the sharp cor-

ner, the distance from the sharp corner can be easily ob-

tained by simply placing an ordinary scale against the end
F of the gage, and measuring the difference between it and the

center line. In this case the difference between the end F
of the gage and the center line is 1% inch, so that the dif-

ference between the center line and the sharp corner on the

line C-D is 1% + 1%= 2% inches. The application of this

gage to the measuring of the top slide is shown in Fig. 2.

Here the dimension is taken from the end E to the center

line, which is found to be % inch; then the distance from
the center line to the sharp corner is 1^4 + %=2is inches.

To figure out this gage or one of a different angle, take a

plug gage, say % inch, set it in the dovetail as shown in

Fig. 3, and measure the distance from the face of the plug

or the line J-K to the face E. The line B-G bisecting the

angle of the dovetail, which in this case is 60 degrees, makes
the angles A and B 30 degrees. Then, as the radius of the

plug equals 0.1875 inch, we now have a triangle as shewn in

Fig. 4, where it can be seen that L is the distance required.

From "the law of tangents" in trigonometry, the opposite

side of any right-angle triangle equals the side adjacent mul-

tiplied by the tangent of the angle. Then L =: 60 deg. X 0.1875

= 1.732 X 0.1875 =z 0.3247, and 1.250 -f 0.3247 + 0.1875= 1.7622

inch, which is the distance from the face of the plug or line

J-K to the face E of the gage; also 1.25— (0.1875 + 0.3247) =
0.7378 inch, which is the distance from the face F to the face

of the plug or line J-E. This gage is made about 1^4 inch wide,

of tool steel, and the faces E and F are ground to the correct

dimensions. W. H. Vockell
Cincinnati, Ohio.

ACCURATELY LAYING OUT ANGLES
Having laid out property plans for factories and also draw-

ings of machine parts where the angles were required to be

drawn very accurately, the writer has found that protractors

graduated to read to five minutes do not give suflSciently

close results. Employing the old formula, "The sine of half

Simple Device used for Laying out Angles accurately

the angle is equal to half the chord," very accurate results

can be obtained by means of the simple device shown in the

accompanying illustration. A strip of wood, lOVi inches long,

and 14 by % inch or li inch section, planed perfectly smooth,

has two needles forced into it exactly 10 inches apart, the

points projecting about li inch. In laying out an angle, find

the sine of half the angle that is to be laid out; multiply

this by 10 (distance between points) and the result will be

the length of half the chord.

Example: Lay out an angle of 10 degrees 32 minutes.

Half angle= 5 degrees 16 minutes.

Sine 5 degrees 16 minutes= 0.0917.

Half chord = 10 X 0.0917 = 0.917 inch.

Therefore

Chord= 0.917 X 2= 1.834 inch.

Place the point A at the vertex of the angle with center at

B and radius of 1 834 inch, draw an arc cutting the arc B C
drawn by this beam at C; joining .1 and C gives the angle

accurately at any place on the board without the assistance

of a T-square. J. C.

* * *

A man's responsibility for work may end when a job passes

his department, but his interest in it should reach a little

farther to insure the best results.
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BULLARD VERTICAL TURRET LATHE
A vertical turret lathe brought out by the Bullard Machine

Tool Co., Bridgeport. Conn., is illustrated in Figs. 1 and 2.

Fig. 1. BuUard 42-inch Vertical Turret Lathe

This machine is nominally a 42-inch size, but has a maximum
capacity for stock up to 44 inches in diameter and will take

work 32 inches high under the cross-rail. The table is driven

through accurately planed bevel gearing and its spindle is of

the standard Bullard type, having a large angular thrust bear-

ing and vertical cylindrical bearings of large proportions to

absorb the side strain. All the bearings are accurately and
concentrically ground on a special machine designed for this

purpose, and the entire spindle is immersed in oil which is

supplied as will be explained subsequently.

The Speed Changing Mechanism
There are twelve speed changes for the table varying from

3.1 to 60 revolutions per minute. These changes are obtained

through two systems of selective sliding gears and positive

clutches, located as indicated by the letters A and B, Fig. 2.

A multiple dislv clutch is interposed between the main driving

shaft and the primary speed change device, and the brake

parts are integral with the driven member of this disk clutch.

Both the clutch and brake are operated by lever E, the engage-

ment of one disengaging the other. Any one of four primary
speeds may be selectively engaged by lever F, and the second-

ary speed changes are obtained by lever G. By means of a

positive interlocking device at H. the clutch must be released

and the brake engaged before a speed change can be made,
and a complete engagement of the gears for any speed is

necessary before the brake can be released and the clutch

re-engaged. This interlocking device does not interfere in any
way with rapid manipulation, but it does serve as a safeguard

against breakage due to careless handling. The number of
table revolutions per minute can be instantly ascertained from
a direct reading indicator /. All the controlling levers and
handles are centrally located, which eliminates unnecessary
movements on the jiart of the operator and is conducive to

greater output.

The Vertical Turret and Side Heads
This machine has one swiveling vertical turret head and one

non-swiveling side head, each of which is independent in its

movement, both as to direction and amount of feed. Both of

these heads can be operated simultaneously on work of small
diameter without interference. The vertical head will face

44 inches, and it has a vertical movement of 27 inches. An
accurate center stop is provided for the main head, which is

so designed that the head can be carried 3 inches beyond the
center. The swivel base of the main head has a diameter
equal to the full width of the saddle, and an angular adjust-
ment up to 45 degrees either side of the vertical center is

obtained by a system of gearing. The turret slide has a broad
bearing on the swivel base, and special provision is made for

maintaining alignment with the center of- the table. The
turret is IG imhes in diameter and has five faces containing
holes 2% inches in diameter. It is set at an angle so that

large tools will clear the slide, and one turn of lever ./ indexes
the turret from one face to the next. The turret holes

have steel bushings which can be replaced readily should
wear occur. The shanks of tool-holders, boring-bars, etc.,

are securely held in the turret holes by half boxes that

are clamped against the bushings by the binder bolts

shown. As no frictional binder is sufficient to resist the

S^'i-

Fig. 2. Rear View of the Bullard Vertical Turret Lathe

twisting strain caused by heavy cuts, a pin of large diameter,

located at the inner end of the turret holes, enters a slot in

the bar and acts as a driver. The tool-holder cau Ije jiar
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tially withdrawn and disengaged from the driving pin to set

a tool on the center. The vertical head can be rapidly moved
in all directions by power, independently of the feed works or

table drive, the control being by handles K, which are con-

nected with friction gearing by rods passing through holes

in the feed rod and screw. Vertical and cross motion in either

direction can be engaged singly and simultaneously, the oper-

ating mechanism for each being independent, and a speed

device prevents damage from careless handling. The side

head has a vertical movement of 28 inches and a horizontal

movement of 21 inches. A quick hand movement in all direc-

tions is provided and also means for making fine adjustments

independently of the feed works. A four-face turret tool-holder

on the side head obviates a constant changing of tools.

Feed Mechanism, Micrometer Dials, Stops, etc.

The feeding mechanisms for each head are entirely inde-

pendent and there are eight changes, ranging from 1/96 to %
inch in all directions. These changes are quickly obtained by
turning the knurled wheel seen on the feed-box, and the

amount of feed per revolution is indicated by an index-plate

giving direct readings. The feed for the main head is engaged,

disengaged or changed from vertical to cross or vice versa, by

engaging a centrally-located drop worm L with the worm-gears

on the end of the feed-rod and feed-screw. The feeding move-

ment for the side head is engaged, disengaged or changed from

vertical to cross or vice versa, by plunger-lever M located on

Fig. 3. Detail of Feed Gearing, 3howln(f Micrometer Dials and
Observation Stops

the saddle. A safety device incorporated in each feed works,

prevents the breakage of gears or mechanism through careless-

ness. Accurately graduated scales N, which facilitate setting

the tools, are attached to the main turret slide and the cross-

rail face. A scale is also attached to the tool-slide of the side

head. Index dials with graduations indicating thousandths

of an inch, are mounted en the feed-rods of both main and

side heads. These dials are of large diameter, thus giving

widely spaced graduations that are easily seen. Observation

stops P (see Figs. 1 and 3) having numbers to correspond

with those on the faces of the turrets, are adjustably mounted

on the dials and are invaluable in the duplication of various

sizes. As the rod and screw of the main head revolve rapidly

when the power traverse mechanism is engaged, crank handles

would be dangerous; therefore these have been supplanted by

handwheels mounted on sleeves secured to the rod and screw.

These wheels are free to make a partial revolution on the

sleeves before becoming engaged with them. As the engage-

ment imparts a hammer action similar to a hand tap on the

end of a crank handle, a very fine adjustment is possible.

System of Lubrication

Special attention has been given to the lubrication of all

working parts. The base of the machine forms an oil reser-

voir to which all oil is returned after passing through the

various bearings and gear boxes. Submerged in this base

and directly connected with the main driving shaft, is a gear

pump which delivers the oil to a distributing reservoir R.

Fig. 2, located on the outside of the column at such a height

as to insure a free flow of oil through the ducts leading to

the bearings and individual reservoirs in which the gears

revolve. The excess oil

pumped into this distribu-

tor is returned to the main
reservoir by an overflow-

pipe. The ducts have oil

sights that show the free

flow of oil in two ways:

First, by the size of the oil

column passing through the

opening if the pipe is clear,

and second, by an overflow

at the opening if the pipe

becomes clogged. The con-

struction of this oil sight is

shown in Fig. 4. Fig. 5 in-

dicates the construction of

the table spindle and the

method of lubricating this

member as well as the table

driving gear and pinion.

Connection with the distrib-

uting reservoir is made
near the lower end of the

spindle, and the oil flows

upward as indicated by the

arrow, when the table is sta-

tionary, and is lifted from ^»'*- on sight for Distributing Ducts

the base by spiral oil grooves g when the machine is in mo-

tion. Two wide channels O at opposite sides (located 90 de-

grees from the elevation shown) convey the oil to the driving

mechanism. The jirimary and secondary speed change

mechanism, clutch, brake and main driving shaft journals are

also lubricated from reservoir if by a flow of oil which re-

mains constant as long as the driving pulley is running. The
feed-change brackets, power-traverse brackets and rail-raising
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Fig. 5. Sectional View indicating Method of Lubricating Table
Spindle and Driving Gears

bracket, which have a variable relation to the column, form a

self-contained reservoir. The proper amount of lubricant is

maintained at all points by oil level indicators. A complete

equipment, including a pump, water-guard, pan and piping, for

handling an ample supply of cutting lubricant can be furnished

extra, if desired, and may be readily applied after installation.

Miscellaneous Features

The cross rail has a wide face and a good bearing on the

column to which it is secured by four bolts located at the ex-
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treme points of the bearing. Tlie side-rail has the form of an

inverted letter L and is securely fastened to the column and
bed. The guide bearing for the rails on the column and bed

has great length in proportion to its width, thus insuring

permanency of alignment in the vertical movement of these

parts. The same type of guide bearing is provided on the

cross-rail and side-rail for the saddles.

If the weight of a solid body of iron having a diameter and

height equal to this machine's capacity were added to the

weight of the table and spindle, the pressure on the angular

thrust bearing of the table would be only 62.9 pounds per

square inch, which is 12.1 pounds per square inch less than

the maximum allowable pressure.

arranged that the power rapid traverse may be used for return-

ing the slide, and the thread-cutting feed again engaged with-

out splitting the thread. When a motor drive is desired, a 10-

horsepower constant-speed motor can be mounted on a bracket

at the rear of the machine and connected with the driving

pulley by a belt.

Fig. 6. Detail of the Speed-changing Mechanism at B, Fig. 2

Specially heat-treated alloy steel gears are used exclusively

in the driving and feed trains of this machine, with the single

exception of the table gear which is of such proportions that

it cannot be successfully heat-treated. A special alloy, having

exceptional wearing qualities in an unhardened state, is there-

fore used. All gearing is constantly immersed in oil and all

high-speed journals are bronze bushed and self-oiled. In the

NATIONAL ACME OPENING DIE

The opening die illustrated in Fig. 1 has been developed by

the Xational-Acme Mfg. Co., Cleveland, O., for use on the

Acme automatic multiple-spindle screw machine or other

machines using revolving threading devices. The distinctive

feature of this die is that it can be oper-

ated while revolving and it has been de-

signed particularly for screw machines in

which the threading spindle rotates.

The working parts of the die are enclosed

within a body A (see Fig. 2 ). The head

J B holds the chaser blocks D, which have

« closing and adjusting cams milled on their

\__
' outer ends that bear against the cam-oper-

^^ -1 ating blocks C. The chasers E are held in

jjgi^' place by the screws F, as shown, and they^ can be removed without displacing any of

the other parts. A liberal adjustment for

size is provided in the cam arrangement

on the chaser blocks. This adjustment is

controlled by a very fine pitch screw, and

the amount is indicated by micrometer

graduations J. Fig. 1. The blocks holding

the chasers, and the cam surfaces con-

trolling the closing of the die, are hardened

and ground, and the wide bearings on the

cam surfaces hold the jaws firmly in position when the die is

closed.

The two positions of the die are illustrated in Fig. 2, the

view to the left showing it closed and the one to the right

in the open position. It is operated by a shoe engaging groove

M. which shifts the outer shell and tapering finger cams C

with relation to the chaser blocks, thus causing the latter to

move inward or outward as the case may be. The chasers

are so designed that they cut practically a perfect thread with-

out the use of a follow-up cam. Xo springs are connected to

the parts on which the adjustment of the dies or the operation

of the closing cams depends. Chips are prevented from enter-

ing the head by the cap H and the die may be thoroughly

cleansed by simply removing this cap and washing it in oil

compound.

This new die has comparatively few parts and these are so

arranged as to make it very easily taken apart and reas-

sembled. This, however, seldom becomes necessary as the

cap covering the head prevents the entrance of chips; the

Fig. 1. National-Acme Opening Die for Screw Machines with
Rotating Threading Spindles

design of the machine, the safety of the operator has received

careful attention. Counterweights and gearing are entirely

encased, and crank-handles on rapidly moving power-operated

parts have been eliminated.

A thread-cutting attachment for the vertical head, arranged

for cutting eleven threads varying from two to sixteen per

inch, can be furnished if desired. This mechanism is so

Fig. 2. National-Acme Die in the Closed and Open Positions

arrangement of the internal parts leaves plenty of room

between them (excepting the faces of the cams and the sur-

faces they bear on) so that grit carried into the oil and other

foreign substances can work into these clear spaces and out

of the head through holes provided for this purpose in the

sides. All parts of the die are made interchangeable so as

to facilitate the reassembling or the replacement of worn

and broken members. This company is prepared to furnish

heads and chasers covering the entire range of screw machine

requirements.
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BEAMAN & SMITH TWO-SPINDLE ADJUST-
ABLE PORT-BORING MACHINE

The machine shown in the accompanying view was designed

and constructed by the Beaman & Smith Co., Providence,

R. I., for the purpose of boring the four valve ports in the

cylinders of Corliss engines. Two ports are first bored simul-

taneously and then the cylinder is reversed for boring the

remaining two. Holes from 3 inches to 9 inches in diameter

and up to 6 feet in length, can be bored with the eenter-to-

center distance varying from 8% inches to 37 inches.

To obtain accurate results when boring long holes, the

boring-bars are revolved in one position and the work is fed

(in either direction) past the

cutters. The rigidity of this

construction eliminates any

inaccuracy due to the spring-

ing of the boring-bars. The

feed mechanism can be re-

versed by the small, lever seen

at the right of the feed-box,

so that the roughing cut can

be taken in one direction, new-

tools inserted, and the finish-

ing cut made as the table

feeds back. The table has a

quick-power traverse in either

direction, which is operated

independently of the spindle

drive by a small motor at the

rear of the bed. This quick

traverse is controlled by the

long lever seen below the

spindle saddle, which operates

friction clutches.

The spindles are driven by

a 10-horsepo\ver motor, which

is geared directly to them
with a reduction of 36 to 1.

They run in taper bronze

boxes and have an adjustment to compensate for wear. The

adjustment of the driving mechanism for different center-to-

center distances is provided for by transmitting the power

from the large driving gear to a shaft located at right angles

to the spindles. Each spindle head has a bracket attached

to It and carries a bevel gear which slides on this shaft, and

these gears transmit the power from the shaft to the spindle

gears. This arrangement permits locating the spindles in

thrust is taken by ball bearings and the mechanism is pro-

tected from dirt, chips, etc. The action of the table feed is

made positive by gearing and a chain-driven feed-box. The feed-

ing movement is transmitted from the gear-box to the feed-

screw through a w-orm and worm-wheel which has an auto-

matic trip on the table in either direction. A handwheel is

provided for fine adjustment.

The boring-bars are fastened to the spindles by means of

four bolts and a driving key for each spindle. The outer

support for the bars is constructed in the form of a bridge,

as shown, so that the table can pass under it. This support

rests on projecting ways fastened to each side of the bed,

and it has an adjustment of 14 feet along the line of travel.

Machine built by the Beaman in Smith Co. for Boring the Ports of Corliss Engine Cylinders

different positions without interfering with the driving

mechanism.

The table has a working surface 36 inches wide by 6 feet

long, and a travel of 13 feet 4 inches. It is operated by a

screw of large diameter which engages a bronze nut. The

American High.duty Lathe xvlch Motor Drive and Geared Head

A brake is provided on the large driving gear, operated by

a foot lever on the side of the bed near the feed-box. The
weight of this machine, without the motors, is approximately

24.000 pounds.

AMERICAN HIGH-DUTY LATHES
In the March number of M.vciiin'f.rv, we illustrated a high-

duty lathe built by the American Tool Works Co., Cincin-

nati, O. This com-
pany is now manufac
turing in :10- and 36-

inch sizes the new de-

sign shown herewith.

The particular lathe

illustrated is motor-

driven, but the a r-

rangement is such
that it can easily be

changed for a single

belt drive by remov-

ing the motor and re-

placing the larger

gear with a suitable

pulley. Inversely, a

motor can easily be

applied to a belt-

driven machine at

any time after instal-

lation by attaching it

to a finished pad on

the headstoek (pro-

vided for that pur-

pose) and connecting the armature and headstoek shafts with

three gears, as shown. A constant-speed motor either of the

direct or alternating current type may be used.

By means of the geared head on this lathe, twelve funda-

mental spindle speeds are available, varying from 6 to 275
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revolutions per minute. The speed changes are made by
manipulating the levers and handwheel seen on the front of

the headstock, and an index plate on the head shows plainly

how to locate the levers for obtaining different feeds. The
speed changing mechanism is very simple, there being
fourteen gears for producing the twelve variations. The
gears are cut from the solid, and are tested for accuracy on
a special machine. The teeth of the slip gears are machine
rounded to facilitate meshing. The motor is under constant
control, as the controller handwheel is mounted on the right

end of the carriage where there is a dial to indicate how
the controller is set.

The quick change gear mechanism of this lathe has all-

steel gears and gives a very wide range of changes for feed-

ing and screw cutting. Forty-eight standard changes are
shown on the index plate with threads varying from Va to 28

per inch, including llio pipe threads, and feeds from 5 to 280

per inch. An index plate located on the feed-box, directly

over the sliding tumbler, shows how to obtain each thread
and feed. The feed-box is a complete unit having two levers

and a steel sliding tumbler which works in conjunction with
a cone of eight steel gears. All these gears are of the Brown
& Sharpe, 20-degree, involute, pointed-tooth type, which facili-

tates meshing when running at high speeds and eliminates
any tendency of the gears to "ride."

The bed of this lathe is of deep section and thoroughly
braced by cross-box girths located at short intervals through-

additional forward speed will be available. The regular equip-

ment includes compound, steady, follow, and full-swing rests,

a thread dial, countershaft for belt drive, and wrenches.

VARIABLE-BLOW POWER HAMMER
A variable-blow power hammer recently put on the market

by the Welch Hammer & Machine Co., 1523 Williamson Bldg.,

Cleveland, 0., is illustrated in Figs. 1 and 2. The distinctive

feature of this machine is the method of transmitting the

motion of the eccentric which actuates the helve, to the latter

through a link mechanism by means of which the throw of

the helve and the blow is varied at the will of the operator.

A swinging bracket which supports and pivots one end of

the link segment, is balanced on bronze bushings that also

form the main bearings of the driving shaft. This bracket
is connected by means of two short links to the treadle. A
hardened bearing block, accurately fitted to the slot in the link

segment, has end bearings in two U-links that are suspended
from the beam lever. The short ends of these U-links are

connected by means of straight links, to points in the hous-

ings directly in line with the pivot point of the link segment
at full stroke. Fig. 1 illustrates a 60-pound hammer (arranged
for belt drive) with the link segment on the dead center. The
pivot pin of the link segment is in perfect alignment with
the center of the sliding block segment, when on the dead
center, so that as the free end of the segment is oscillated

>-

V

Fig. 1. Belt-driven Variable-blow Power Hammer, built by the W^elch
Hammer & Machine Co.

out its length, and it is further strengthened by a web cast

longitudinally through the center, which carries a rack for

engaging a pawl attached to the tailstock. This bed is the

company's drop V-pattern which gives additional swing and

permits the use of a comparatively deep carriage bridge. The

carriage has a continuous bearing of 44 inches on the V's and

it is gibbed its full length in the rear. The apron is of the

double type, giving all shafts a double bearing. Both longi-

tudinal and cross feeds are reversed by a lever at the front

of the apron. All the gears and pinions are of steel and are

cut from the solid. The rack and pinion can be withdrawn

from the feed rack when screw cutting, and a non-interfering

device makes it impossible to engage the feeding and screw-

cutting mechanisms simultaneously. The tailstock is very

heavy, as the illustration indicates, and it is moved along the

bed by a crank and pinion.

This lathe is also built with a 3-step cone and double back-

geared head, a 4-step cone and single back-geared head, and

a 4-step cone with triple geared head. The double back-geared

head provides nine spindle speeds; the single back-geared

design, eight spindle speeds; and the triple-geared type, twelve

spindle speeds. The gears of the latter are of the slip type

and are readily engaged from the front of the head by manipu-

lating a handwheel which also automatically engages the

direct spindle drive when the faceplate pinion is withdrawn.

A double friction countershaft giving one forward and one

reverse speed is regularly supplied with these lathes, except

when motor-driven. It a reverse speed is not required, an

Fig. 2. Power Hammer with Direct-connected Motor Drive

by the eccentric on the driving shaft, no motion is trans-

mitted to the helve. The stroke or throw of the helve is

therefore varied at the will of the operator from an absolutely

dead position to the full stroke. The machine runs at a

constant speed of about 300 revolutions per minute, and the

advantage of being able to strike light finishing blows at high

speed for a large class of work will be apparent.

Fig. 2 shows the machine with a direct-connected motor
drive, and with the link segment shifted to the position of

full stroke. The flywheel tor a belt drive and the motor and
gearing for a motor drive, can be applied to either side of

the machine, and the motor drive is applicable to all sizes

and styles. A balancing mechanism located between the hous-

ings balances the swinging bracket and removes all weight

of the helve from the link. The helve is balanced on a pivot

shaft and beam lever by means of the coil springs seen on

top of the helve. These springs are adjustable and keep the

helve under tension, with the result that it vibrates

like a spring and strikes an exceedingly sharp and snappy
blow.

The proportions of this machine are very generous. The
anvil weighs 1500 pounds, or twenty-five times the weight of

the hammer head, and the complete machine weighs about

5000 pounds. All the links and other small parts subject to

strain or shock are steel castings or forgings. The helve is

made of seasoned hickory. This machine will be made in all

standard sizes and in other styles with guided heads to suit

all classes of work.
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BICKFORD AUTOMATIC FLUTING
MACHINE

The Bickford Machine Co., Greenfield, Mass., has designed

a new automatic machine lor fluting lour taps or reamers

simultaneously. This machine is built in two sizes, the one

shown herewith being for work up to 1/2 Inch In diameter,

while the larger size, which is back-geared, will handle work

up to 1% inch in diameter and is furnished with a fixture for

squaring the shanks of taps.

The action of this machine is entirely automatic after the

work is placed between the centers, the carriage making

spond with the number of flutes required. These flat places

are arranged to just clear a stud set in a bar which operates

the feed, and a part of the disk that is not milled will depress

this stud and throw out the feed; or if the indexing is not

completed, a full part of the disk between the flat places will

also stop the movement of the carriage. Another feature of

the feed mechanism is a disk carried at the end of the main
feed-shaft, on the circumference of which are stops to operate

a small universal shaft which, in turn, shifts the clutch in

the gear-box.

The cutters are supplied with oil from a tank in the base

of the machine. A geared pump is used which is driven from

the feed shaft. As the speed of this shaft varies according to

the size of the work being done, a cone drive is provided

which will allow the pump to be run at nearly constant speed.

The centers in the tailblock are actuated by heavy coil

springs and operated by a curved lever of special design in

such a way that it is not necessary for the operator to place

his hands near the rotating cutters. The weight of the Xo.

1 machine is 1100 pounds, and that of the Xo. 2 size, 1800

pounds.

GEARED FEED FOR ROCKFORD DRILLING
MACHINE

The Rockford Drilling Machine Co., Rockford, 111., Is apply-

ing to its line of drill presses of the 26-inch size and larger,

a new geared feeding mechanism giving eight carefully-

selected changes. Fig. 1 shows a 26-inch machine of the

sliding-head type equipped with this geared feed, and Fig. 2

illustrates its construction.

By referring to these two views it will be seen that the

drive is taken from the horizontal shaft at the top of the

Bickford Automatic Fluting Machine for Taps or Reamers

the forward and return movements and the centers indexing

at the proper time for the different flutes. The carriage

returns at a speed five times as fast as it advances, and is

arranged to stop automatically, if for any reason the indexing

should be improperly done, and also at the completion of the

work.

The method of returning the carriage makes use of a gear-

box containing three sets of compound gears, by means of

which, together with a sliding clutch, it is possible to reverse

the direction of the telescope transmission shaft and worm

feed. The ratio of the gears for the return is 5 to 1, as before

stated, and a special device is used which throws the sliding

clutch forward to the reverse gear without knocking or pause

while the change is being made.

The indexing of the centers is accomplished by a short

spiral gear cut in each spindle, which meshes with a spirally-

fluted cross-shaft, carrying at one end an index collar with

the necessary stops, etc., for determining its motions. Power

is applied to this cross-shaft by means of a second collar

mounted on it and connected by ratchet teeth to the Index

collar as shown. As the carriage advances, this second collar

is revolved, and by means of a pull-spring and the ratchet

teeth, a tension is put on the index collar so that when the

carriage returns, a special device unlocks the index; the

cross-shaft is then revolved, turning the centers and work.

Ths opposite end of this cross-shaft carries a disk which has

a number of flat places milled on its circumference to corre-

Fig. 1. Rockford 26-tnch Drilling Machine -with Geared Feed

machine. On this shaft there are two spur gears of different

sizes which mesh with spur gears .4 (Fig. 2) on an intermedi-

ate shaft. The gears on the intermediate shaft are keyed and

slide on a sleeve so that either of them may be brought into

mesh with its mate on the top shaft, thereby giving two speed

variations. The sleeve on which the sliding gears are

mounted runs on a stationary shaft and has a pinion cut in
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the end meshing with a tumbler gear C that can be

engaged with any one ot the four gears in the cone D. A
hand-lever E, which is located at the side of the column and
swings in a universal joint at its upper end, connects with

an arm which carries the tumbler gear C. Lever E has a pin

e, which, by engaging different notches cast solici with the

frame, properly locates the tumbler gear for meshing with the

various gears of the cone. This lever also passes through

the shifter casting G, which has a forked end engaging the

largest gear of the cone. When a change of feed is desired,

lever E is lifted until the tumbler gear is disengaged from
the cone; then by swinging the lever sidewise, the shifter

casting slides the cone gears to the position required, after

which the tumbler gear is dropped into its proper position.

As there are four gears in the cone, and two changes of

speed are obtained through the sliding gears A, the total

number of feed changes is eight. From the cone shaft, the

feeding movement is transmitted through bevel gears to the

vertical feed-rod. The guard or case which carries the cone

gears is a part of the feed frame, and the various speeds are

plainly marked on it in large figures as shown. A suitable

pointer p is fastened to the shifter casting and extends close

to the figures, thus showing the location of the gears and the

resulting feed in thousandths per revolution of the spindle.

The upper gears A are shifted by a lever F which extends

down at the front of the machine. Letters F and S are placed

above the two positions in which this shifter lever can be

thrown, to Indicate the fast and slow feeds and show the oper-

ator which of the sliding gears is in engagement. The feed

can be entirely disengaged by placing this lever In a central

or neutral position. The feed changes can be made when the

machine is in motion.

The feeds obtained with this mechanism vary on the

heavier and more powerful than those formerly built. These
powerful machines, how'ever, cannot produce efficient results

unless proper tools are used in them, and very often up-to-date

machines, such as lathes, for example, are equipped with

turning tools which, as to shape and size, are not in keep-

ing with the design of the machine.

The Ready Tool Co., Bridgeport, Conn., has brought out

the heavy design of roughing tool illustrated herewith, to en-

able the maximum efficiency of a modern lathe to

be obtained, as this tool is especially designed for

Fig. 2. Plan and Elevation of Boclcford Geared Feeding Mechanism

small machines from 0.006 up to 0.050 inch per revolution

of the spindle, and on the larger sizes (28-inch and larger)

from 0.006 to 0.083 inch per revolution of the spindle. The

gears used in the construction are of ample width, and the

bearings are long and well lubricated, thus making the

mechanism strong and durable.

READY TOOL CO.'S ROUGHING TOOL
Everyone familiar with modern machine tools is aware of

the constructional changes that have been made since the

introduction of high-speed steel, modern machines being much

Heavy Lathe Roughing Tool, made by Ready Tool Co.

high speeds and fast feeds. The inserted cutter used

in this roughing tool is formed, both as to con-

tour and cutting angles, according to the standards

adopted by Jlr. Fred W. Taylor as the result of his extended

experiments in the cutting of metals. (A series of articles

"On the Art of Cutting Metals," by Mr. Taylor, appeared in

Machinery from January to August, 1907, inclusive.) As all

the grinding is done on top of the cutter, the contour, as well

as the side and front clearances, is automatically maintained

throughout the life of the cutter, and the side and back
slopes are ground to the correct angles by the use of a grind-

ing templet furnished with each holder.

The cutter, as the illustration

show's, has teeth on the rear

side engaging with correspond-

ing teeth cut in the clamping

block, which is tightened by a

set-screw on the side opposite

that shown, and has a shoulder

at the top which keeps it in

position. With this arrange-

ment, the cutter is firmly held

and it cau also be adjusted

easily in an upward direction

as the top is ground away. The
tool is so designed that the re-

sultant pressure from the work
is carried downward through

the cutter and dog to the base,

making it very rigid and elim-

inating any tendency to chat-

ter or upset. A tool of this

type does away, of course, with

all dressing and forging as the

worn-out cutter is simply re-

placed by a new one. The cut-

ter is made of the best quality

of high-speed tool steel obtain-

able, and it Is given expert

heat treatment in hardening,

thus making it unnecessary for

the individual consumer to

be equipped with high-speed furnaces, pyrometers, and other

apparatus.

An idea of the size of this new tool (known as "Style R'')

may be obtained from the following figures giving dimensions

for the four different sizes that are made: No. IR, % by 1

by 61 2 inches; Xo. 2R, % by lU by 8% inches; No. 3R, % by

IV2 by 934 inches; Xo. 5R, 1 by 2 by 12 inches.

From the foregoing description of this new roughing tool,

it will be seen that the three factors essential to an efficient

turning tool have been considered: The shape or contour

of the cutting edge, the angles of clearance and slope, and the

heat treatment.
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TOLEDO SPOT WELDING MACHINES
Two designs of welding machines now being built by ihe

Toledo Electric Welder Co., Langland and Knowlton Sts., Cin-

cinnati. 0., are shown in Figs. 1 and 2. The machine illustrated

in Fig. 1 is operated by the foot-lever seen extending from

the base. When this lever is pressed down, the dies are

brought together to clamp the stock, and a slight pressure with

the heel on the outside pedal turns on the current to complete

the operation. When it is necessary to use both hands for

placing the stock in the machine, this type of welder possesses

many advantages over the hand-operated machine. Fig. 2

shows a design of welder that is especially adapted tor stove

and sheet-metal work, the extended horn making it possible

to weld almost any part of a range without difficulty.

Metal sheets are joined by spot welding, as is well known,

by electrically fusing or melting the metal at the point to be

welded, and at the same time applying sufficient pressure to

force the particles of molten metal together. The theory is

that a poor conductor of electricity will offer so much resist-

ance to the flow of the current that it will become heated, the

degree of heat depending on the amount of current and the

resistance offered. When making a spot v.eld, a large volume of

Fig. 1. Toledo Foot-operated Spot "Welder

current at such low voltage that it cannot be felt with the

bare hand, passes through a pair of copper die-points. The

parts to be welded are placed between these points, and when
the current is turned on, the pieces of steel offer so much
resistance to its flow that they instantly become hot at a point

opposite the copper dies. The hotter the steel becomes, the

greater is the resistance and the current is forced automati-

cally into the adjacent cooler parts until the temperature of

all the metal in proximity to the dies is raised to the welding

point. A slight pressure on the die-points then forces the

molecules of molten metal together and they are perfectly

united. This is done in an incredibly short time, only a frac-

tion of a second being required for welding stock as light as

20 gage (0.0373 inch).

In operating the welder shown in Fig. 2. the stock is placed

between the two copper die-points and clamped in position by

pulling down on the lever, as shown. The switch is then

closed by a thumb latch on the lever and the weld is made in

less time than one can tell about it, the electric current pass-

ing through the sheets and fusing the metal at a point or spot

the size of a rivet. A special transformer is located in the base

of the welder to reduce the voltage (220 or 440 preferred) down

to that used for making a weld, which varies from 3 to 5 volts.

Several interesting examples of spot welding are shown in

Figs. 3, 4 and .i. Fig. 3 shows a light piece welded to a heavier

one. and also both sides of two sheet-metal pieces that have
been spot welded. The pointed die leaves a slight indentation

on one side, as shown, while the opposite surface is left smooth.

Fig. 4 shows six pieces of sheet metal of varying thicknesses,

which have been spot welded at one corner. The superiority

Fit^. 2. Wvldur lor Stove aud Sheet-metal Work

Of spot welding is indicated by the specimen shown to the

right. An attempt was made to tear the pieces apart at the

weld, which resulted in breaking out the metal around it, thus

show'ing how perfectly the parts are fused together. Views

showing both sides of a spot welded piece are shown in Fig.

5 to the left. In the center, sectional views of a spot welded

and riveted joint are shown, which illustrates why a spot weld

will stand 60 per cent more tensile stress than a riveted joint.

In one case the two sheets are fused at the iioint where a slight

depression is shown, and in the other, the metal is punched

out for the rivet, thus weakening the sheet. To the right a

Fisr- 3. Examples of Spot Welding

piece of galvanized iron is shown which has been hammered
back in an attempt to break the weld apart.

A single-phase alternating current must be used for electric

welding. If a two- or three-phase current is available, one

Fig. 4. Sii Sheets joioed by a Spot Weld—Test of Spot ^eld

phase of the multi-phase system should be used. The voltage

may vary from 110 to 500, but 220 or 440 volts is preferred.

Any frequency from 25 to 140 cycles can be used. The expense

for current based on the cost of 1 cent per kilowatt hour, will

range from 1 cent to 3^^ cents per 1000 welds. If the current

costs from 3 to 5 cents, the cost per 1000 welds can be obtained

by multiplying the price given in the accompanying table by

the lighting company's rate.
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No preparation of the stock is required for spot welding

unless it is very rusty or scaly, in which case it will be found

economical to clean off the rust or scale, as more current is

used than on clean stock. Based on using fairly clean stock,

the table referred to will give an idea as to the time and cur-

rent required in welding different gages of sheet steel. There

TABLE GIVING TIME AND COST OP SPOT WELDING VARIOUS
GAGES OP SHEET METAL

Gapes Thickness Thickness Approx. H. P. Time in Cost per

of Sheet in in Decimal K.W. at llllXiWelds

Steel Fractions
of an inch

Pa'ts
of an inch

Capacity Dynamo to weld at 1 cent
per K.W.

10 9 O.H 062.5 IS 25 1.5 3.V

Vi .V 0.1093T5 16 23 1.3 8
14 .\ 0.07812.5 14 20 1.0 2J
16

t'6
0.0625 12 18 0.9 3i

18 5^1 0.05 10 15 0.8 2i
20 /if 0.0375 9 14 0.7 3
32 s 0.03125 8 13 0.6 n
24 tV 0.025 7 11 5 li
26 Th 0.01875 6 <i 4 u
3.S 1 0.01.5625 ;> ,s :; 1

is a limit to the thickness of sheet metal that it is practical

to spot weld. First, the copper rods which conduct the elec-

tric current can only carry a certain quantity of current with-

out excessive heating. When sufficient current is carried over

these copper rods or die-points to bring very heavy metal be-

tween them up to the welding temperature, the rods will be-

come so hot they will soften and the points wear away so

rapidly that it Is not practical to use them for this kind of

work. Second, it is necessary to have the two pieces of metal

touch each other at the point where the weld is made. With
very heavy stock, a slight kink or buckling of the metal will

prevent the flat surfaces from making good contact. Stock as

Fig, 5. Both Sides of Spot-welded Piece -Spot W^eld and Rivet Joint-
Test of Spot "Weld on Galvanized Iron

heavy as 3/16 or 1/4 inch can be welded, but the best results

are obtained with 1. S-inch or lighter stock.

Copper and brass cannot be spot welded for the reason that

they are both good conductors of electricity and offer no resist-

ance to the flow of the current. It is impracticable to weld

cast iron, as there is no fiber to stock of this kind, and the

metal will tear out at the welded spots. Galvanized iron can

be welded, although the zinc will be burned off, leaving the

iron exposed at the point where the copper dies come in con-

tact with the metal. Heat has no effect on an electric weld

and for this reason this process is largely used by stove manu-

facturers in making sheet-steel ranges and similar work.

It is not practical to make more than one spot weld at a

time, as it is almost impossible to make a number of die-points

bear on the stock with equal pressure, and the one die-point

making the best contact will carry all cf the current, which

being concentrated at one point, tends to burn the metal.

To determine the tensile strength of spot welds as compared

with riveting, ten specimens of hoop steel of the same size

and measuring 1.12 by 0.035 inch, were subjected to tests at the

Lunkenheimer Laboratory at Cincinnati, with the following

results: Test 1 (see Fig. 6). Spot welded in one place—broke

at weld with stress of 1625 pounds. Test 2. Spot welded in

tw^o places, also joined by two rivets—broke at rivets at 1555

pounds. Test 3. Spot welded in three places—broke outside

weld at 2715 pounds. (Notice elongation of metal.) Test 4.

Spot welded in three places, also three rivets—broke at rivets

at 2055 pounds. Test 5. Solid lap w-eld—broke outside \veld at

2720 pounds. Test 6. Butt welded—broke at weld at 2555
pounds. Test 7. S|)ot welded in one place and riveted once-
broke at rivet at OflO jiounds. Test 8. Solid lap weld—broke
at weld at 2425 pounds. Test 9. Spot welded in two places

—

broke at weld at 2275 pounds. Test 10. Plain piece of hoop
iron, not welded—pulled apart at 2690 pounds.

By comparing the tests made on the one and two spot welded
joints with those having one and two rivets, it will be seen
that in both cases the s|)ot wields stood over 60 per cent more
than the rivets. Comparison of the three spot welds with a
three rivet joint, shows that the former test piece broke out-

Fig. 6 Test Pieces joined by Spot Welding. Riveting, etc.

side of the weld with a pull of 2715 pounds, while the rivets

tore apart with 2055 pounds.

These welding machines can be furnished for operation

either by hand, foot or power, and they are made with throat

depths varying from 6 to 48 inches and in a variety of styles

to suit almost any kind of sheet-metal work.

LANG VERTICAL MILLING ATTACHMENT
A number of views of a vertical milling attachment now

being manufactured by the G. R. Lang Co., Meadville, Pa., are

shown herewith. This attachment is designed for the hori-

zontal, knee-type milling machine and It differs from the ordi-

nary vertical attachment in being offset with relation to the

Fig. I. Offaet Vertical Milling
Attachment

Fig. 2. MjlUng End and Side of
Forging

main spindle, so that it can be used without interfering with
the horizontal cutters. This arrangement makes the attach-

ment applicable to such work as dovetailing and T-slotting.

where the stock is first roughed out with a horizontal cutter

and then followed up with an end-mill, as the cutters can be
operated together and run in tandem.

The body of the attachment is clamped to the outboard bear-

ing arm and the drive is by chain from the main spindle, as
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shown in Fig. 1. This chain connects with a horizontal shaft

that drives, through bevel gearing, the cutter spindle. The

driving bevel gears are shown in Fig. 6, which is a front view

with the protective cover removed.

This attachment can easily be placed on the machine or

removed, it simply being necessary to loosen two clamping

screws and unfasten a detachable link provided in the driving

chain. The large driving sprocket is screwed on the spindle

and it can easily be removed by a special wrench that fits holes

in the side provided for that purpose.

Fig. 2 shows the application of the attachment for end-mill-

ing, and Figs. 3 and 4 illustrate its use for finishing the key-

Fig. 3. Roughing out Keyway with
Horizontal Cutter

Fig 4. Finishing End of Key^nray
wilh Vertlcai Attachment

way In a shaft. A horizontal cutter is used first for roughing

out the keyway, as in Fig. 3, and the vertical cutter in the

attachment is then employed for end-milling the end of the

keyway, as show-n in Fig. 4. This operation is completed

without changing the position of the milling machine table, as

the attachment has 3 inches of vertical adjustment. This ver-

tical adjustment is effected by a pilot wheel attached to the

top of a threaded sleeve through which the spindle passes. By
screwing this sleeve up or down, the vertical position of the

VALLEY CITY GRINDING MACHINES
AND BUFFERS

The Valley City Machine Works, Grand Rapids, Mich., has

recently made several additions to its line of grinding

machines and buffers. The illustration Fig. 1 shows a new
grinding machine known as No. 24, which is larger and heavier

than the grinding machines previously built by this company,
though its constructional features are practically the same.

The two-step cone pulley provided takes a 4V2-inch belt, and
the cone steps are 6 and 7 Inches in diameter, respectively.

The size of wheels recommended for this grinder are 24 inches

Fig. 6. Use of Attachment for
Gang MUliQg

Fig. 6. A Surfacing Operation
sho\ring Attachment's Rigiditj-

in diameter by 4 inches wide. The bearings, which are 10

inches long and 2Vi inches in diameter, are self-oiling and

protected by collars at the ends, making them dust-proof.

The distance between the wheels is 33 inches and the floor

space required is 23 by 33 inches. The weight of the machine

without wheels is 725 pounds.

In Fig. 2 is shown a new buffer recently brought out, known
as No. 22. This machine is heavier than the regular types

built, and a heavy brace has been provided over the top.

Fig. 1. Valley City No. 24 Grinder Fig. 2. No. 22 Buffer Fig. 3. No. 15 Disk Grinder and Buffer

spindle and cutter can be varied as desired. After the spindle

is properly located, it is securely locked by the pilot nut shown

just beneath the adjusting wheel.

Another application of this attachment is illustrated in Fig.

5 which shows a vertical end-mill being used in the place of a

regular horizontal cutter, where three cutters are used in a

gang. Fig. 6 indicates the rigidity of the attachment. The

part being milled is cast iron and a surface 2 inches wide is

being finished by taking a cut %-inch deep with a feed of 3

inches per minute, w-hich was the maximum capacity of the

driving belts for the milling machine. The spindle of this

attachment is hollow throughout its length, so that a draw-

bolt can be used for holding large cutters. These attachments

are made for machines of all sizes.

between the bearings to insure rigidity. The loose pulley is

provided with self-oiling bushes; the bearing boxes are self-

oiling and provided with collars at each end, so as to insure

dust-proof bearings. The pulleys are 5 inches in diameter by

3 inches wide, and each of the bearings, 7 inches long by 1%
inch in diameter. The distance between the wheels is 39

inches; the size of the base of the machine, 22 by 17 inches,

and the weight, 375 pounds.

Fig. 3 shows a combination disk grinder and buffer. On this

machine the left-hand end is provided with an 18-inch disk

and a tilting table the same as the company's regular No. 9

tool, disk and surface grinder. The right-hand end, however,

has been remodeled, the ways for the knee have been removed,

and a buffer head has been provided at this end. The interest-
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ing feature of this buffer head is the efficient clamping device

by means of which a strip of emery cloth can be securely held

to the cylindrical surface and quickly changed, should a finer

or coarser grade of cloth be desired. In the ordinary machine
of this type the buffer head consists of a wooden pulley or disk

having a leather rim attached to it, the emery being glued to

the leather surface. On the machine shown in Fig. 3, the pul-

ley is made of cast iron, and the clamping arrangement (shown
in the line engraving,

Fig. 4) is used for tight-

ly binding the strip of

emery cloth to the cylin-

drical surface of the

buffer head. The grip-

ping mechanism consists

of two fingers A and B,

between the ends of

which the emery cloth is

held. The cloth is laid

around the rim of the

pulley and then the ends

of the strip are pulled

Into the slit C and

clamped between the
fingers by means of screw

D. The cloth is then

stretched by moving arm B in the direction of the arrow, and

clamping it securely by the clamp-screw E. As arms A and B
are pivoted at F, it is evident that the two ends of the emery

cloth which are securely held between the ends of fingers A
and B. will be pulled in and the strip of cloth stretched so as

to come into close contact with the surface of the cast-iron rim.

Another improvement introduced on one of the company's

machines is shown in Fig. 5; this is known as a reversible

sliding table and is adapted to a No. 3 tool and surface grinder.

Clamping Device on Polishing
Head

h

-T*-^i

Jm^=A^

:]a
Xacttineri'.y. T.

Fig. 5. Reversible Sliding Table for Tool and Surface Grinder

As indicated, this reversible sliding table is so arranged that

it can be slid back and forth in either direction with relation

to the wheel. It swivels on the main table on a bolt as shown.

A taper pin and index holes in the main table are provided

so that the reversible table can be set accurately in either posi-

tion. The index holes, of course, are spaced 90 degrees apart.

The table is moved back and forth by a lever pivoted at one

end, and is fastened at its center to the table by a bolt.

GLOBE TILTING SAND BLAST TUMBLING
BARREL

For cleaning rough castings, removing scale, burrs, and

rust, or in the preparation of metals for machining, electro-

plating, galvanizing, tinning or japanning, the sand blast has

proved economical and efl3cient. The tumbling of castings

or metal parts in barrels is the most common method and has

been used effectively for years, but where there are large quan-

tities of work sand blast outfits are rapidly replacing the old

method. In the tilting sand blast tumbling barrel, shown in

the accompanying sketch (built by the Globe Machine &
Stamping Co., Cleveland, 0.), there have been combined the

tw^o methods of cleaning, namely, tumbling and sand blast-

ing, and the result is a machine embodying the simplicity

and cheapness of the tumbling barrel with the efficiency of

the sand blast.

The operation of the outfit is as simple as that of an ordi-

nary tumbling barrel. The contents can be watched closely

while the barrel is in operation and the tilting feature allows

the barrel to be readily emptied or adjusted to give more or

less violent tumbling. The sand blast barrel requires no large

sand reservoir or conveying machinery. The sand is drawn
by suction from the sand chamber and discharged against

Tilting Sand Blast Tumbling Barrel buUt by Globe Machine &
Stamping Co.

the w^ork; it then drops through the perforations of the barrel

into a sand chamber to be used over again. This barrel is

not suitable for large castings, but for small work which can

be readily tumbled. The outfit is inexpensive and has proved

satisfactory in service. One man can easily operate from six

to ten barrels.

WATSON-STILLMAN HYDRAULIC PRESS
The Watson-Stillman Co.. 192 Fulton St., New York City,

has added to its line another hydraulic press especially de-

signed to conform to the demands of automobile work,

which is also
useful for general

machine shop

work. The weight

shown on the left

side counterbal-

ances the ram
which can be ad-

justed indepen-

dently of the

pump by means
of a rack, pinion

and lever ar-

rangement. A
hole through the

platen permits the

work to be pro-

jected or forced

through. The ca-

pacity of the press

reaches its maxi-

mum of 30 tons

under a hydraulic

pressure of 6250

pounds per square

inch, which may
be produced by

using either a
Hydraulic Press designed for Automobile

Wort, etc.

hand or belt-driven pump attached to the pipe shown in the

engraving. The length of the ram stroke is 18 inches and its

diameter is Z^i, inches. Considering the capacity and size,

the illustration gives the impression that this press is very
light, but it is made strong by ribbed construction of the

platens, and high grade material is used throughout. The
press is raised to a convenient height from the floor by four

legs.

HARRINGTON MULTIPLE DRILLING
MACHINE

Edwin Harrington, Son & Co., Inc., Philadelphia, Pa., are

making a multiple drilling machine that is especially adapted
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for the rapid drilling of holes in flue sheets or similar work.

This machine will drive three l^-inch high-speed drills in

steel, and its noteworthy features are the ease with which the

table and spindle heads are adjusted in and out. and the con-

venient arrangement of the operating handles.

The spindle heads are made of steel castings to keep down

the weight and they have an independent in-and-out movement

on the arms by hand-operated levers. The arms are traversed

laterally along the cross-rail by a large hand-

wheel operating through a rack and pinion.

The table, as the illustration plainly shows,

is mounted on rollers, thus giving an easy

adjustment, and it is moved by a ratchet

lever at the front, which operates pinions

engaging with racks at both ends. There is

a. binder lock which holds the table securely

in any position. If desired, a stationary

table can be furnished, in which case it is

rigidly bolted to the uprights and no base is

used.

The spindles of this machine are forged of

liigh carbon steel, have a large diameter in

the sleeve, and are equipped with ball bear-

ings for spindle thrust and also under the

counterweight yoke. The counterbalance operates directly on the

spindles and is constant in all positions. The feed, which is

independent for each spindle, is operated entirely by gears

and there are three changes. An automatic trip, by positive

clutch on the feed wcrm shaft, and a v.-heel for hand feeding,

are provided. The worm-wheel is disconnected for quick return

of the spindle, by a positive toothed clutch on the handwheel.

The drive is by belt from an overhead countershaft, to a

two-step cone-pulley connecting with a horizontal shaft which

transmits the power through miter gears to a shaft on each

arm and thence through miter and spur gears to the spindle.

The two-step cone-pulley, in conjunction with the back-gears,

The latter are very rigid and carry the runways and traverse

racks for the table. The base by which the uprights are sup-

ported, is provided with a tank for the overflow oil, which

is pumped to a long delivery tank under the cross-rail by an

oil pump forming part of the equipment.

Some of the principal dimensions of this machine are as

follows: Surface of the table, 7 feet 2 inches by 3 feet 4

inches: minimum distance between the spindles, 18 inches;

Fig. 1. Worm-ipheel Hobblaff Attachmaat ror Gear-hobbing Machtae

maximum distance between end spindles, 8 feet; in-and-out

movement of the spindles, 6 inches; vertical traverse of the

spindles, 15 inches: maximum and minimum distances from

spindles to table, 27 and 12 inches, respectively; in and-out

movement of the table. 3 feet 4 inches; clear opening between
uprights, 9 feet 2 inches; range of spindle speeds, from 50 to

150 revolutions per minute; range of feeds per revolution, from
0.0036 to 0.0108 inch; and weight, 18,800 pounds.

No. 14 Multiple Drilling Machine, built by Edwin Harrington.

gives four spindle speeds. When a motor drive is required,

this can be arranged by belting a variable speed motor on the

floor to a single pulley on the horizontal shaft. All mating

gears in this machine are alternately of steel and bronze and

have teeth of coarse pitch.

The cross-rail is of heavy box section, has a wide face for

the arm saddles and a wide bearing on top of the uprights.

WORM-WHEEL HOBBING ATTACHMENT
As is well known, there are a number of different methods

employed for cutting the teeth in worm-wheels. A very com-
mon way is to first gash the blank and
then use a hob for finishing the teeth.

This process only requires an ordinary

milling machine, and it is the one fol-

lowed in most shops for making worm
gearing of small size. Another method

sometimes used is to gear the hob and

work positively together so that previous

gashing is not required. This method

is quicker than the one first mentioned,

but requires a special machine or attach-

ment. A third method which produces

the most accurate teeth, and which is

the least expensive as regards cutting

tools, is what is called the "fly-cutter"

method. This method requires a special

machine or attachment, but is the best

one to use when accurate and silent-

running gearing is required.

There are two reasons why a higher

degree of accuracy is obtainable by using

a fly-cutter: In the first place, it pro-

duces the teeth by a generating action,

and secondly, it can be ground accu-

rately to size after hardening, thus elim-

inating the inaccuracy frequently found

in a hob which has distorted in harden-

ing. When many gears are to be cut,

the bar with a fly-cutter is frequently re-

placed by a taper hob which is gradu-

ally fed tangentially by the work from

one end, thus completing the teeth as It

>° ^ Co is f(>(i past tiie center of the worm-

wheel. This method is also an accurate one because the full

size teeth at the back end of the hob are not in action until

the final finishing of the worm-wheel, so that their shape is

preserved much longer than is possible in an ordinary hob.

Another advantageous feature incident to both the taper hob

and fly-cutter methods is that the distance between the center

of the work arbor and the cutter spindle is fixed at exactly
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the distance between the axes of the worm and wormwlipol,

there being no feeding in of the fly-rutter or taper hob towards

the gear, but merely a feeding of the cutting tool tangentially

by the gear.

An attachment for cutting worm-goars either by a fly-cutter

or a taper hob, has recently been placed on the market by

Schuchardt & Schutte. Cedar & West Sts., Xew York City.

This attachment, shown in Fig. 1, is used on the regular

gear-hobbing machine sold by this firm, this machine, without

the attachment and provided with the regular cutter head,

being used for bobbing spur and spiral gears. It consists of

a duplicate bead which is provided with a cross-feed. When
it is desired to use a fly-cutter or a tapered hob for generating

a worm-gear, the regular cutter-head is taken off the machine
and the head with cross-feed is substituted. Power is given

to the cutter arbor through the same train of gears that drives

the hob mandrel of the regular head. The same chain that

furnishes the vertical feed motion to the regular cutter-head

Fig. 2. Attachment applied to a Gear-hobbing Machine

controls the cross-feed on this special head. All that is re-

quired is to lengthen the chain and permit it to pass over

two idlers, as can be seen on the left-hand side of the machine.

This furnishes a direct cross-feed motion to the hob mandrel

I Pig. 3. "Worm-wheel Hobbing Attachment equipped Tsrith Fly-cntter

or cutter-bar. The amount of this feed may be reduced or

increased, of course, to suit the characteristics of the material

of the gear blank.

The differential gearing that is used when cutting spiral

gears to compensate for the angle of spiral while feeding the

hob down past the work, gives the required compensation for

the motion of the tai)er hob or fly-cutler as it feeds past the

worm-wheel; thus no complications are introduced in this

machine as regards the gearing, the gearing of the regular

machine meeting all the requirements. The differential gear-

ing, by means of which the compensating movement is effected,

is of the Pfauter patent and was described in the April, 1908,.

number of Machinery, in one of a series of article on gear-

Fig. 4- Hobbing a Worm-wheel with a Taper Hob

cutting machinery, which extended from ' January to August.

190S, inclusive. The method of cutting worm-wheels by gen-

erating was treated in detail in the June, 1908, number of

M.4.chim;hy, engineering edition.

The addition of this attachment to the Schuchardt & Schutte-

machine furnishes asiniple and accurate means for producing

worm-wheels that will run in perfect mesh with the worm.

A worm-wheel bobbed with a straight hob is satisfactory only

when the angle of the hob thread is very slight, as in a single-

thread hob of large diameter. When the angle of the thread

increases, the straight hob leaves ridges on the sides of the

teeth at the bottom, and the worm bears on spots when in

service—at least until the ridges have worn down. The cost

of a hob is. of course, also very much gi-eater than that of a.

fly-cutter—the cost frequently being ten times as much—and

for this reason the fly-cutter method of producing worm-gears,

is practically the only one permissible when only a few large

worm-gears are to be cut. As already mentioned, for a large-

number, the taper hob method is preferable.

A machine with this equipment has recently been installed

at the works of the A. B. See Electric Elevator Co., Jersey

City.

KENDALL COMPUTER FOR ADDITION AND
SUBTRACTION OF FRACTIONS.

The Kendall fractional computer is a device designed to

facilitate the addition or subtraction of fractions, so that this

part of mathematical work can be done in a minimum of time.

It is very simple, and consists of two cardboard disks joined

by a brass eyelet. The lower and larger disk has sixty-four

equally spaced lines representing 64ths of an inch, and the

upper disk has three sets of graduations as shown. The outer

circle of figures represents the numerators of 64ths. the next

circle 32nds, and the inner circle has the fractions fully ex-

pressed. The upper disk is free to revolve and contains a slot

through which the fractions and their decimal equivalents on

the lower disk can be seen.

When computing with this device, the slot is placed first

over the zero mark on the lower disk, as shown. If tw'o-

fractions are to be added, that line on the lower or "result"

disk that is opposite one of these fractions on the upper or

index disk js noted, and the slot of the index disk is moved

opposite that line. The line on the lower disk opposite the-

fraction to be .added is then noted and the slot is again moved

opposite this second line; the sum of the two fractions will

then show through the opening. For example, to add 7/64 tO'



836 MACHINERY June, 1911

9/32, the slot of the index disk must first be moved opposite

the line on the lower disk that coincides with the figure 7

of the 64ths circle. The position of the 9 in the 32nds circle

is then noted, and the slot turned to that position, as shown

by the coincid-Ing mark on the lower disk. While these changes

of the index disk are being made, the points on the lower disk

to which It must

be turned can
easily be marked
with the finger.

By proceeding in

this way, any
number of frac-

t i o n s can be

added, but care

should be taken

to add 1 to the

result each time

the slot in the

index disk
passes the zero

mark or makes

one complete
revolution.

When s ub
tractlng, that

line on the lower disk opposite the fraction to be subtracted

from, is placed opposite the fraction to be subtracted; the dif-

ference is then read through the opening. This device should

prove of special value to draftsmen and others frequently

engaged in mathematical work. It has been placed on the

market by W. Floyd Kendall, West Haverstraw, N. Y.

Kendall Fractional Computer

SIBLEY FOUR-SPINDLE DRILLING
MACHINE

A four-spindle high-speed drilling machine now being

built by the Sibley Machine Tool Co., No. 8 Tutt St., South

Bend, Ind., is illustrated herewith. This machine has four

individual square tables, as the engraving shows, that are

located close together so that they can either be used as one

table for the whole machine or any one of them can be raised

arise from the use of friction clutches. Lubricant is supplied

to all four spindles from a large tank by a geared pump driven

from one of the countershafts. After being used, the lubricant

returns to the tank through drains in each table.

The general construction of this machine is similar to the

company's standard high-speed types. The operator can take

care of all four spindles without being obliged to go back of

the machine or even to the side for any speed changes or

adjustments of any kind; the machine can be started and
stopped, speed and feed changes made and the spindle returned,

from the front. The usual geared tapping attachment is fitted

to the fourth spindle. This type of machine is built in two-

and three-spindle styles also.

FERRACUTE PRESS FOR HEADING
STAY-BOLTS

The Ferracute Machine Co., Bridgeton, N. J., is now building

a press fitted with dies by means of which a square head is

formed on a boiler stay-bolt blank at one stroke of the ma-

chine. If desired, the press can be modified to form the head

and cut the blank from the bar at the same stroke.

The accompanying illustration shows one of these machines.

The design is very compact, the frame being a solid casting

Sibley Four-Bpindlo Higb-speed Drilling Macbine

or lowered to accommodate different sized jigs. Each spindle

is also independent from the others in operation and has a

separate quarter-turn countershaft, instead of a single-pulley

drive for all four spindles with connection through friction

clutches for each machine. This method of driving was

selected as the best for delivering the full amount of power

to each m.achine, and it also eliminates all troubles that may

Ferracute Press for Heading and CuttlDg-off Stay-bolts

With only 14 inches between the columns, thereby reducing to

a minimum any spring in the frame when the press is in

action. The stroke of the press is 2 inches, the ram being

forced upward by steel toggles that are actuated by a 6-inch

steel shaft in the rear. The head to which the upper die is

attached can be adjusted downward as much as % inch, by

means of a wedge adjustment operated by a bolt and lock-nut.

The bolt seen at the top of the press keeps the head firmly up

against the frame, and the spring shown has sufficient tension

to take the weight of the head when operating the wedge ad-

justment. The forming dies are V-shaped, and there is an ad-

justable gage at the back of the press so that bolt blanks of

various lengths may be cut off.

The flywheel on this machine weighs 1100 pounds, is 40

inches In diameter, and runs 180 revolutions per minute, pro-

ducing at that speed 30 strokes per minute. The total weight

of the press is over 16,000 pounds and it gives a pressure of

400 tons. The illustration shows the operator in the act of

making Tj-inch stay-bolt blanks from a steel bar of that
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diameter. This press is supposed to ruu coutinuousl.v. The
company for whom it was built formerly headed their bolt

blanks in a slotter, producing about one per minute, the blanks
having been previously cut oft from the bar l)y another oper-

ation. Inasmuch as the Ferracute machine performs both

operations at the rate of 30 per minute, a fair idea of me sav-

ing effectfd may be obtained.

length of the stroke. The shaper has a maximum stroke of

161,2 inches; the vertical travel of the knee is 16 inches, and

the horizontal travel is 20 M; inches. The ram has a 26-inch

bearing in the column, and the machine weighs 2000 pounds.

STOCKBRIDGE UNIVERSAL SHAPER
The Stockbridge Machine Co., Worcester, Mass., has recently

brought out a 16-inch single-geared shaper equipped with spe-

cial attachments that make it possible to meet practically

every requirement in the way of shaper work found in the

tool-room or in connection with die-making. The special fea-

tures of this new design are: the power rotary feed; automatic

feed for the head-slide either up or down; automatic stop for

the down feed; and swiveling or rotary knee.

The power rotary feed for the head, or the concave attach-

ment, is mounted on the top of the ram and the head is

revolved by a worm and worm-gear. The worm is connected

by a train of gears to the pawl seen on the side of the ram,

and this pawl is reciprocated by a dog which is adjustable

along the ram gib. By adjusting this dog, the throw of the

pawl can be varied and consequently the feeding movement to

the head. The worm can be turned in either direction, and

the construction is such that the head can be rotated by hand

when desired. The head can be locked to the ram, when not

in use, by means of two bolts located on each side.

The automatic stop for the down feed of the head-slide will

be found of advantage in producing duplicate parts. It pre-

vents the tool from feeding down too far and spoiling the work,

and also allows the operator to attend to other work while

the machine is running. The amount of automatic feed for

the head-slide is regulated by the position of the dog on the

stockbridge Universal Shaper for Tool-room and Die Work

ram gib. A micrometer graduated to thousandths of an inch

is provided on the feed-sciew and can always be set to the zero

position.

The swiveling or rotary knee has two working sides and is

revolved by a worm and worm-gear through an arc of 90

degrees in either direction. One side is made to tilt for plan-

ing angles, which is especially useful in die-making. All the

feeds and adjustments on this machine are within easy reach

of the operator. The Stockbridge patented two-piece crank is

used, giving a quick return of 3.5 to 1 (which is maintained

for short strokes) and an even cutting speed throughout the

'MARVEL' HIGH-SPEED AUTOMATIC
HACKSAW

The Armstrong-Blum Mfg. Co.. :Mo .\. Francisco Ave., Chi-

cago, 111., has added to its line of hacksaw machines a size

known as the "No. 5." which is entirely automatic in its opera-

tion. After a piece is cut off, the bar is fed forward and a

new cut started, all automatically and without stopping, this

operation being continued until the bar is cut up.

Armstrong-Blum No. 5 High-speed Hacksaw with Automatic Stock Feed

The stock is clamped in a vise which travels along the

double track at the rear of the machine. When a piece is cut

off, the saw rises and at the same time the vise opens. When
the saw is up out of the way, the stock-feeding attachment

draws the traveling vise and the bar forward until the end of

the bar is stopped by the adjustable gage shown; the saw then

starts down, the vise closing at the same time, and a new

cut starts. The time required for this cycle of operations

varies from ten to fifteen seconds.

The saw frame always moves horizontally, and it is actuated

by a crank-lever which imparts a smooth, even cutting stroke

to the blade and gives a quick return. The entire blade can

be used by shitting the saw frame by means of a right- and

left-hand screw on the connecting-rod; this adjustment can

be made with the machine in operation. The stroke of the

saw can be changed from 4 to 6% inches by means of a shift-

ing bolt in the crank. The chuck or vise has liberal dimen-

sions, the jaws extending out flush with the saw-blade.

This vise will take stock up to 8 inches, and it can be shifted

forward or back or swiveled either to right or left for cutting

to an angle. In a slot in the saddle back of the machine there

are two dogs, the upper one of which may be set to stop the

cut at any desired depth. Any pressure on the saw-blade

can be obtained by means of a friction disk at the top of the

screw. The saw cuts on the draw stroke and lifts free of the

work on the return.

This machine is provided with an overflow tank and a

reliable plunger pump which gives a steady stream of com-

pound on the saw-blade. This pump, which is immersed in the

bottom of the tank, can be removed with all its connections

by simply removing two cap screws. An idea of this machined
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cutting speed may be obtained from the following examples

representing the performance of an ordinary hacksaw blade

;

Time for cutting 1-inch round steel, % minute; 2-inch steel,

2 1/3 minutes; 3-inch, 5 minutes; 4-ineh, 7% minutes; 5-inch,

13 minutes; and 6-inch, 24 minutes. Duplicate pieces are cut

to the same length in this machine, and the automatic feature

effects a considerable saving of time and labor. It is furnished,

if desired, without the stock-feeding attachment.

NUTTER & BARNES AUTOMATIC
SAW SHARPENER

The Nutter & Barnes Co., Boston, Mass., has brought out

an automatic saw sharpener that is adapted to the forming

of Brown & Sharpe patent, relieved teeth for cutting soft

metals, or for plain saw gumming. The special feature of

this machine is that it will sharpen, back off, and form a

relieved tooth at one setting, and In the same time as required

for plain gumming. The four different operations necessary to

form one relieved tooth are performed by means of cams and

gears at each advance of the main gumming-wheel, and from

40 to 50 saw teeth can be formed per minute, the number

depending on the diameter of the saw.

LANG TOOL-HOLDER
The G. R. Lang Co., Meadville, Pa., is now manufacturing a

new form of tool-holder which differs from the maker's regular

holder in that the cutter is set at an angle so that the cutting

edge projects beyond the side of the holder proper. This allows

the tool to be used in a corner and for facing a shoulder, with-

out the necessity of swinging it around to an angle wiiu the

work. This feature especially adapts this style of holder to

Nutter &, Barnes Automatic Saw Sharpener

The saw is indexed by a disk, 12 inches in diameter, having

the same number of teeth as the saw being sharpened. The

function of the gumming-wheel is to gum, sharpen the face,

backoff, and regulate the two lengths of saw teeth, the narrow

alternating teeth being 1/64 inch longer than the full width

teeth. The two 4-inch narrow grinding wheels shown, bevel

and form the clearance of the alternating bevel teeth on the

beveled part. As the wheels are gradually withdrawn and the

saw starts to revolve, the proper clearance is given to the

bevel. In the same way, the full-width as well as narrow

teeth, receive their regular backing off from the corner of the

beveled wheel; that is, while the teeth are revolving past it.

The different numbers of teeth in saws, and the variations

required in backing them off, are obtained from an adjustable

feed cam in which holes are located in the proper position to

receive an index pin carried in an arm on the cam shaft, each

hole being marked for the different numbers of teeth in saws

of various diameters. This machine will also sharpen the

face and form the gullet of a plain straight saw-tooth, and in

this case the indexing is also regulated by a plate having the

same number of teeth as the saw being sharpened. These

machines are built in two sizes—for saws ranging from 12 to

20 inches in diameter and from 12 to 36 inches, respectively.

Tool-holder made by G. R. Lan^ Co.

vertical boring mills and turret lathes equipped with toolposts

that can only be swung to a fixed position. The triangular

forru of cutter is used in this holder the same as in the com-

pany's regular type, and the method of holding the cutter is

also similar, there being a notched clamping bolt which en-

gages and binds the cutter. These tools are not intended to

take the place of the maker's other style of holder, but rather

to supplement it, the two types being adapted to practically all

the work done with solid tools.

NATIONAL SEMI-AUTOMATIC NUT-
TAPPING MACHINE

The National llachinery Co., Tiffin, O., manufacturer of

bolt, nut and forging machinery, has perfected a new design

of semi-automatic nut tapping machine. With this tapper,

which we illustrate herewith, rough hot-pressed nuts are

tapped as readily as cold-punched nuts, and the objections to

the entirely automatic tapper, because of "sticking," etc. when

Semi-automatic Nut-tapping Machine, built by the National Machinery Co-

small burrs are encountered on rough hot-pressed nuts, is

overcome.

The tap spindles are raised and lowered automatically, and

the machine "sets the pace" for feeding. The operator does

not experience fatigue, as on the foot-lever tapper, due to

treadling, and he is enabled easily to keep pace with the

machine throughout the entire working day, and secure the

maximum output. It is claimed that the output secured with

this machine is from 60 to SO per cent greater than is possible
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with the foot-lever tapper. The revolutions of the tap spindles,

per raising and lowering, can be varied to correspond to the

number of threads on the tap being used. This eliminates

"non-productive" tapping time (tap running idle in the nut

after it is tapped) and quickens the "pace" for feeding set

by the machine. The variations in the revolutions of the tap

spindles are secured through a single-lever quick-change speed

box on the cam-shaft.

The raising and lowering of the tap spindles is accomplished

by six three step cams carried on a horizontal shaft in the

rear of the spindle housing. These cams engage hardened

steel rolls carried in the spindle levers. The cam-shaft shifts

laterally so that the various cam faces or steps can be engaged,

and in this way the "staying" or resting time of the tap.

when raised, can be altered to meet the needs of the operator

for feeding the machine and emptying the taps. The life of

the tap, also, is longer, as a rule, than if used in the foot-

lever tapper, as the cam movement causes the tap to lower

gradually, and it does not drop into the hole with the weight

of the spindle back of it, causing it to bind and resulting

frequently in broken taps, stripping of the threads, etc.

An automatic socket is provided which allows the tap to

be removed or inserted while the machine is running, and
ejects the tap automatically when the shank becomes filled

with tapped nuts. This new design is built in 1-inch capacity

with six spindles, and 1%-inch capacity with ten spindles.

25,000 cubic feet

air per hour

LARGE BUFFALO FAN
What is sakl to be one of the largest fans ever constructed

has recently been made by the Buffalo Forge Co., Buffalo,

N. Y. This fan is over 32 feet high, and it is being used in

connection with a heating, ventilating and air conditioning

system, supplying

of

to

every employe in

the new mill of the

Sharpe Mfg. Co.,

New Bedford, Mass.

This is the largest

individual yarn mill

in that city, and

the company has

given particular at-

tention to the hy-

g i e n i c conditions.

The air is washed

before entering the

mill, to remove all

the dust, dirt and

foreign matter, and

make it absolutely

clean. The arrange-

ment is such that

during the winter

months the air can

be heated to any

desired temperature,
MaLLuuotb Kau buut by Buffalo Forge Co. there being Inde-

pendent regulation on each floor. Provision is also made for

cooling the air, so that in the hottest days of summer the

temperature throughout the mill, even in the spinning-room

where the machinery generates an immense amount of heat,

is from 1.5 to 20 degrees cooler than is possible with ordinary

window ventilation. The volume of air that this large fan

handles to achieve these results, reaches the astonishing total

of 20,000,000 cubic feet per hour. The conditions obtained

with this installation are as nearly ideal for a mill of this

kind as it is possible to make them.

that is arranged with a holder in which the feed of the work

into the disks and the opening and closing of the chuck are

operated by compressed air.

Fig. 1 shows this holder in position ready for use, and Fig.

2 shows it swung to one side in order to permit the removal

and entering of dies and tlie inspection of the swaging parts

of the machine. The holder consists of a cylinder, hinged to

the cover of the swaging machine and supported at its outer

Ftg. 1. Langelier ao. 6A4 S\pagriQg Machine, wnth Pneumatic Holder
in Position for Use

end by a rail on which it rides when swung to the side. The
main or cylinder piston actuates the feeding of the work into

the dies and also its withdrawal, and an auxiliary piston oper-

ates the opening and closing of the chuck. These two pistons

act independently of each other and both are controlled by

a specially designed triple-action valve shown on top of the

cylinder. The construction of the oscillating part of this

valve is such that it compensates for wear and maintains a

uniform pressure on its seat. The hand- and thumb-lever

shown is used for operating this valve, the hand-lever con-

trolling the feeding of the work into the dies and also its

LANGELIER SWAGING MACHINE WITH A
PNEUMATICALLY OPERATED HOLDER
The accompanying illustrations show a swaging machine

manufactured by the Langelier Mfg. Co., Providence, R. I.,

Fig. 2. Pneutnaiic Holder sprung to One Side

withdrawal, and the thumb-lever, the closing of the chuck.

The chuck used is of the spring type.

The releasing of the chuck is automatically effected by the

movement of the piston at the extreme end of its outer

stroke by coming into contact with a piston valve provided

for this purpose. By means of a trip lever on the end of the

cylinder head, the chuck can be released at any part of the

stroke. The inlet and outlet air connections are located in

the rear of the valve.
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An interesting example of swaging performed by this

machine and holder, on brass tubing, is shown by the line

illustration Fig. 3. To accomplish tliis work, it was necessary

to use a separate chuck and pair of dies for each of the three

operations illustrated, and also a swaging arbor for the second
and third operations in order to obtain the thickness of wall

as indicated by the outer and inner diameters. The brass tub-

ing was cut into lengths as shown by the blank and the first

operation reduced the diameter 5/16 inch. No swaging arbor

,t

-3H-

BLANK

-1ST-OPERATION—»ig

10 PER MINUTE

^—3RD-CPERATI0N—

^

10 PER MINUTE 10 PER MINUTE

Mailujirrii.y. y.

Fig. 3. Example of Swaging Operations performed on Machine
illustrated in Figs. 1 and 2

was used in this operation as it was necei=sary to obtain as

thick a wall as possible. The second and third operations
show a reduction of 14 inch and this swaging was done on
an arbor located between the dies in the swaging head. The
number swaged per minute, as Indicated in the illustration,

represents the actual performance, the time including the
chucking and ejecting of the work.

MUMFORD CORE-BENCH JOLT-RAMMING
MACHINE

The Mumford Molding Machine Co., 30 Church St., New
York City, has added to its line the core-bench jolt-ramming
machine shown in the illustration. This machine is particu-

larly adapted to the ramming of deep cores of small dimensions
made on the bench. It can be placed on a concrete pier, iron

post or even a wooden one and affords a place on the core
bench where any core adapted to such treatment can be
rammed better and more economically than by hand. The
starting and stopping of the machine is controlled by a knee-

Core-bench Jolt-ramming Machine built by Mumford
Molding Machine Co.

valve under the bench so that both hands of the operator are
free for handling material and core boxes.
While the rated lifting capacity" of this machine is 300

pounds, with SO pounds air pressure; it is more' particularly
adapted for small slender cores which, with the boxes, sand
and all, weigh only a few pounds. The valve of this machine
is simply a plug of casehardened machinery steel, having a
3/16-inch vertical stroke. Notwithstanding the simplicity of
construction, the economy in the use of air is said to be
superior to the more elaborate valve mechanisms. ' The table
of this machine is 15 by 20 inches, the plunger is 3 inches in
diameter, and the finished shipping weight is 325 pounds.

PAPER FILE HANDLE
The file handle shown in the accompanying halftone is

made entirely of paper, excepting the steel ferrule at the
end. The advantages of this paper handle are, that it will

not split and is practically indestructible. A file tang is also
held more firmly than in a wood handle, and tniiEr? nf a larger

Indestructible Paper File Handle

size than that for which a handle is intended, can be driven
in without danger of splitting. The paper handles are cheaper
than those of wood, and they can be obtained in various sizes.

This new handle has been placed on the market by Schuchardt
& Schutte, Cedar & West Sts.. New York Citv.

NEW MACHINERY AND TOOLS NOTES
Knurling Attachment: Rivett Lathe Mfg. Co., Boston,

.Mass. Tailstock knurling attachment having a shank that
fits the tailstock spindle and a slide with radial adjustment
carrying two knurls. This slide is adjusted by a thumb-
screw, and the shank of the tool is hollow to admit the
work.

Core Machine: Midland Machine Co., Detroit, Mich. Jolt-

rammed, roll-over core machine. Special design for making
regjular and special cores of various shapes and sizes. This
machine is built in two sizes. It has a rise of 10 inches, which
makes it possible to handle a large variety of work, both as
a molding and coro-making machine.

Pipe-Threading Machine: Williams Tool Co., Erie, Pa.
Twelve-inch pipe-threading and cuttingoff machine driven by
direct-connected steam engine mounted at the rear and trans-
mitting its power through mdchine-cut gears. With the excep-
tion of the change in the drive, this machine is similar to the
No. 5 pipe-threader built by this company.

Furnaces: Tate, Jones & Co., Pittsburg, Pa. Three types
of heat-treating furnaces, including a pack-hardening, case-
hardening and annealing furnace; a semi-muffle furnace par-

ticularly adapted to hardening and annealing high-speed and
carbon steel cutters, etc.; and a tempering bath that can be
equipped with bath pots shaped to meet varying require-

ments.

Centering Attachment: Rivett Lathe Mfg. Co., Boston,
Mass. Lathe centering attachment having a shank that enters
the tailstock spindle, and a swiveling member that carries

a drill and countersink. The pivot of the swiveling member
is so located that either the drill or countersink can be
brought into alignment with the spindle, the correct position
being obtained by positive stops.

Pipe-Threading Machine: Murchey Machine & Tool Co., 4th

& Porter Sts., Detroit, Mich. Single-head, motor-driven, semi-
automatic, pipe-threading machine, similar in its general con-

struction to the No. 2 double-head machine built by this com-
pany. The die-head is the maker's automatic opening type,

and the capacity ranges from %- to 2-inch pipe. This machine
can be furnished with or without a motor.

Drilling Machine: Prentice Bros. Co., Worcester, Mass.
Twenty-six-inch, geared-speed, large, upright drilling machine.
All the bearings of this machine excepting those for .the'feed

works are ball bearings, there being fourteen annular and one
thrust ball bearing. The generhl design of thi§ machine is

similar to that previously built by this company. The advan-
tage of the new construction is in the saving of power and
increase of capacity.

Electric Welding Machine: Toledo Electric Welder Co.,

Cincinnati, O. Small machine designed for butt welding stock
ranging from No. 16 gage wire to 14-inch round iron or steel.

The time required to place the stock in the jaws and complete
a weld, is from three to five seconds. When welding small
stock, the amount of current used can be reduced by a regu-

lator which forms part of the equipment. This machine
weighs about 100 pounds.

Cutting, Forming, and Horn Press: F. S. & G. L. Brown
Machine Co., Baltimore, Md. Press having a bed or knee
adjustable vertically on the frame or column to any desired

position by means of a crank connecting through bevel gears

with an elevating screw. The bed, when positioned, is rigidly

clamped to the column. This type of press is also made with
a hole through the frame in which a horn can be fitted, thus

making a combination cutting, forming, and horn press.
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DEPARTMENT PLAN MACHINE TOOL AR-
RANGEMENT ON BASIS OF PRODUCT

By C. B. AUELt

It will almost invariably be fomid that in the original

design and layout of small and medium-sized manufacturing
concerns, the tool equipment has been so arranged as to group
together operations of a like kind, such as nulling, planing,
drilling, boring, screw machine work, etc.

The reasons for this are: (1) that for each of the principal

machining operations, there is frequently but a single expert
and iu order to make the best use of this talent, no other
scheme is permissible; and (2) that centralizing machines of

a kind tends to decrease the number required for a given
output. As a result of these there follow logically: (3)

accuracy and speed in workmanship; (4) uniformity iu

methods; (5) economy in floor space; and (G) minimum dis-

tribution of power.

Under this method of production, a shop may be said to

be divided into two portions, vie,, "feeder" and "assembly,

'

the "feeder" sections making the parts from the raw materials

and delivering them either to storerooms or to "assembly"
sections where they are assembled into the complete apparatus
preparatory to test and shipment. There will, in general, be
a number of "feeder" sections, entirely independent of one
another, and there may, likewise, be one or more "assembly"
sections. A production, planning or routing department
usually determines the manner in which orders are to be

brought through, arranges delivery dates, keeps track of the

orders as they progress through the shop, and exercises general

supervision over production.

The East Pittsburg plant of the Westinghouse Electric &
Mfg. Co., was operated, until about three years ago, along lines

which may be said to have been departmentalization partly

on a basis of tool equipment as outlined and partly on a basis

of product during which time it met conditions fairly satis-

factorily.

However, in any growing manufacturing concern, there

comes a time when the advantages of the preceding arrange-

ment are more than offset by the difficulties incident to its

successful operation. Tne increase in volume of the semi-

finished parts passing from "feeder" to "assembly" sections,

with the accompanying increase of clerical and other work and

the multiplication of foremen and superintendents concerned in

the manufacture of any one class of product, results in delays

and increased expenses of various kinds which cannot be

overcome, nor can the recurrence of them be prevented. Per-

haps the greatest drawback to such a scheme is the inability

to fill orders promptly. This is especially apparent during

periods of business depression when quick delivery is of

greater importance than at any other time. The amount of

stock on hand is then usually lowest and, accordingly, a

larger percentage of apparatus requires to be built from the

ground up to fill customers' orders. Under these circum-

stances, it becomes imperative to place so called "rush," "for-

feiture" and other orders of a like nature in a class by them-

selves and to conduct them personally, as it were, through the

shop. In the doing of this, though, other orders are relegated

to the background with consequent disastrous results, par-

ticularly in the matter of dissatisfaction on the part of the

customers for whom such orders are intended. Of course,

the greater the volume of these special orders, the greater

the ensuing confusion and delay in connection with other

orders, so that this method of procedure is not a solution of

a difficult problem but simply a makeshift—a temporary

expedient—to be abandoned as quickly as some more rational

method presents itself. Another vital difficulty, perhaps equal

in importance to that already mentioned, is the matter of

divided responsibility, no one individual being primarily

responsible for any complete piece or class of apparatus. Such

being the case, it is exceedingly difficult to make even an

attempt to ameliorate or to improve conditions which are

•Abstract of paper presented before the semi-annual convention of
the National Machine Tool Builders' Association, Atlantic City, N. J.,

May li), 1911.
tAssistant manager of works, Westinghouse Electric & Mfg. Co.,

Pittsburg, Pa.

known to need attention, for the reason that there seems to
be no proper place at which to commence the betterment work.
As a result of these conditions and without going any more

minutely into an analysis of the difficulties, it is reasonable
to assume that in consequence of shipments being delayed and
responsibility divided, "work in progress" and "stocks," raw
and finished, will be high, and such proves to be the case.

Investigation Leading up to Adoption of New System
Recognizing that methods of manufacture which had in the

past been satisfactory for their needs, were proving inadequate
to handle the increasing volume of business, for the reasons
already stated, the Westinghouse Electric & Mfg. Co. spent con-
siderable time in investigating the methods of other large
companies in similar lines of business with the result that it

was believed advisable to modify the original scheme in favor
of so-called "factory departmentalization"; that is, to divide
the plant into a number of separate units, as self-contained as
the nature of the work of each would permit; in other words,
to treat the units like independent factories, as it were, housed
together under the same roof for mutually advantageous
purposes, yet buying from and selling to one another their
various commodities as circumstances seem to make desirable.
A scheme of this kind naturally causes a number of duplica-
tions of the organization and equipment. While this is so,

it does not necessarily involve any material increase in either,

since the change is more in the nature of a rearrangement
of the existing equipment and organization, with the addition
here and there of a few tools which, under Uie original plan,

were used in common by two or more departments. Even
this may be avoided to some extent by assigning such tools

to the department requiring them most, and permitting the
other departments to have their work done on requisition.

In introducing this scheme in the East Pittsburg works, it

was deemed advisable as a precautionary measure to put it

into effect in but one department only, further progress along
this line to be dependent wholly upon the results obtained in

it. This was accordingly done and with very gratifying results,

almost from the very beginning. It w^as found, as anticipated,

that among other advantages, shipments were facilitated and
"work in progress" and "stocks" decreased, all to a very
marked degree.

Comparing the routine in this particular department under
the original and the modified plans, in the original the work
was performed by twenty-two sections located in thirteen

independent departments; in the plan as modified, the saiiie

work is now done by thirteen sections in seven independent
departments. But this by no means emphasizes the difference

even in the routine, for the reason that under the modified

plan authority for an entire line of product is vested in a
single individual, who, therefore, is enabled to exercise his

discretion as to the raw and partly finished items to be carried.

By a judicious selection of these, he has at all times a certain

amount of stock on hand and is thus, to a large extent, not

dependent in the matter of deliveries on the other sections out-

side of his authority which supply him with materials.

In consequence of the excellent showing made in the depart-

ment selected for trial, departmentalization was gradually

extended throughout the plant until now the work has been
almost completed. Though not yet perfected, some of the

details still requiring to be straightened out here and there,

the general results have been a confirmation of those obtained

in the department in which the scheme was first tried.

Of course it is hardly practical to carry this departmental
idea into all sections; for example, in pattern shops and
foundries, or in certain other places where either the work
or the equipment is very special; neither has it been deemed
wise to include disk grinding or polishing on account of the

deleterious effect of the dust and fumes on other machines
in the vicinity, though certain work of this kind is being

done in some of the departmentalized sections where facilities

for carrying off the dust and fumes have been provided.

Departmental Arrangement under the System

As at present arranged, there are in the works eight fairly

self-contained departments as follows: (1) Railway, mining
and crane motors; (2) power—for large generators and
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motors; (3) control—for railway and industrial control appa-

ratus; (4) detail—for switchboards and accessories; (5) small

motor—for small power motors; (G) transformer; (7) loco-

motive; (8) industrial—for medium-sized motors. Besides

tliese, certain "feeder" sections still continue: coils, punch-

ings, blacksmith, cabinet and pattern-making, screw macliine,

foundries, etc. With respect to the screw machine section,

it may be stated that this has been departmentalized to some

extent, though the greater portion, for the manufacture of

such parts as are made in large quantities and carried in

stock by the central stores, remains unchanged. Regarding

the other "feeder" sections, it is possible that some of them

may in due course be departmentalized, without necessarily

changing their present geographical location; but simply by

assigning a certain proportion of the floor space and the tool

equipment in each, to every one of the already departmental-

ized units.

Advantages of System

Summarizing the various advantages, they may be said to

include: (1) centralizing of authority in the production of

each class of apparatus; (2) decrease in time required to fill

customers' orders; (3) increase in output in a given period;

(4) decrease in "work in progress" and in "stocks"; (5) saving

in floor space; (6) decrease in handling of materials; (7)

decrease in clerical labor; (8) decrease in indirect expense

or overhead burden; (9) increase in individual initiative; and

(10) healthy competition between similar sections and depart-

ments.

In the matter of accounting, departmentalization has been

carried even further than it has with the manufactured prod-

ucts, for every part of the works, whether a "feeder" section

or a completely departmentalized unit, is now self-contained

in this respect, making a total of fifty three such units in all.

These, being comparatively small, permit the ready compila-

tion of the transactions of the preceding month, so that all

intersectional and inter-departmental accounts are therefore

balanced on a monthly basis. A further advantage of this

feature is that each unit has its own percentage of indirect

expense or overhead burden, figured on its total productive

labor, which percentage is changed from time to time as

circumstances seem to warrant. Order costs are compiled

by the "feeder" sections and departments themselves. It may

be stated that it is not the aim to show either a profit or a

loss in any of the sections or departments so that when

either of these conditions arises, the overhead percentage Is

altered accordingly. Every month each of the units in the

works is provided with a set of charts or curves giving a con-

tinuous record of its performance in total productive labor,

total expense labor and total expense materials, the expense

items being also segregated along various helpful lines, all

shown directly in dollars and cents, and many as a percentage

of total productive labor as well. This percentage is con-

sidered as a measure of the expense labor and material

efficiency.
• * •

AMERICAN MUSEUM OF SAFETY GRANTED
A CHARTER

Friends of the movement for prevention of accidents in

shops, mills and factories, workmen's compensation and im-

provement of industrial employment conditions generally

—

in short, the conservation of human life—will be glad to learn

that the American Museum of Safety, New York City, has been

granted a special charter of incorporation by the Legislature

of New York State. The Museum of Safety is now in the same

class with the Metropolitan Museum of Art and the American

Museum of Natural History, both having special charters from

the state.

The Museum has an interesting and valuable collection of

protective devices in the Engineering Building, 29 West 39th

St., New York, for many classes of machinery and working

conditions. When it is considered that over 500,000 workers

are annually killed or incapacitated by industrial accidents

the importance of this practical philanthropic work will be

appreciated. A conservative estimate of the yearly loss in

cash wealth, due to these accidents alone, is $250,000,000.

DEPARTMENT PLAN MACHINE TOOL AR-
RANGEMENT ON BASIS OF EQUIPMENT

By P. C. KBNTt

Inasmuch as the product of some concerns is diversified,

and machine tools used for one class of product would not be

suitable for the manufacture of another class, this discussion

on the merits of the departmental plan of arranging machine

tools upon the basis of equipment as against the plan based

upon production, would be applicable in its entirety to only

about eighty per cent of our manufacturing establishments.

My earlier training in the metal work industries has been

with the department plan of machine tool arrangement upon

the basis of production, and the transition to an enthusiast

of the department plan of machine tool arrangement upon

the basis of equipment has been gradual.

It may be interesting to note that I have had a variety of

subjects upon which to try out this proposition, e. g., cheap

metal specialties, bicycles, motor vehicles, electric locomotives,

coal mining machinery and general jobbing and contracting

work. The quality of workmanship and material has varied

from the roughest to that of the very highest grade, and the

weight of the finished product has ranged from a few pounds
to many tons.

Some of these concerns were very thoroughly organized upon

the basis of the product plan, but in every case where a

change has been made to the basis of equipment there has been

a decided increase in profits, together with a marked increase

in wages of both productive and non-productive labor.

The remark that this is the age of specialization in the

machine shop is true, but how many of us comprehend the

truth? Manufacturers are just beginning to resolve into first

principles the various manufact\iring processes of their fin-

ished product. They have yet to aiiply this analysis with

exactness to the problems of machine tool efficiency in the

manufacture of their product. I believe there is. a lack of

knowledge of the possibilities of the most common type of

machine tools in every shop; in fact, there is not one shop

in ten in which the possibilities of even the engine lathe

are thoroughly understood.

There is no doubt but tliat development along this line has

l)cen retarded by the system of arranging tools upon the basis

of production. Department superintendents and foremen have

liad to cover too wide a field; their thoughts and energies

liave been distracted by the multiplicity of things needing

attention every minute of the day. Some of you, who have

been shop foremen in the past, must concede that there are

a few things that need constant attention regardless of the

system you may have devised to relieve you of the clerical

and detail work. Furthermore, I believe it to bo a physical

impossibility for a foreman to produce a well-balanced and

maximum product with machine tools grouped on the basis

of production. A few words from an editorial in the Motor

Age of March 30 will illustrate this point with respect to the

operator.

"The arrangement of machinery was not symmetrical, drills

were placed side by side with planers, and planers with lathes,

and lathes with grinders. It was discovered that this mixing
of operators brought about an unconscious confusion in the

mind of the workman. The workman at the lathe might be

a master of his job, but his energies were not concentrated

on it. One minute he was watching a grinder at his right,

the next a drill at his left, with the result that his efBciency

was impaired and it was impaired because of distracting

environments."

Now, if the operator's mind becomes distracted under such

conditions when he has nothing to think of but his machine

and the subject he is machining, what must be the state of

mind of the foreman of this department?

A foreman as well as an operator has his "hobby," and if

he did not ride it he would not be human. He may be fascin-

ated with the lathe, but despise the sight of a grinder. The

operations on the lathe will receive his best attention whether

the work done on the other types of machines needs super-

*Abstract of paper presented before the soiiii annual oonvontion of
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vision or uot, in spite of tlie fact tliat he may be the so-called

"all-around" mechanic. He is more or less a jack of-all-trades,

flitting from one job to another without learning the real pos-

sibilities of any of the machines under his charge. These
conditions preclude thinking of laltor and machine efficiency

as applied to his department.

For general supervision, the plan of grouping the machines

upon the basis of production is disastrous in most factories

because of the impossibility of effecting a working balance

between the various operating departments and of making tho

production equal in all departments. The grouping of machine
tools upon the basis of equipment is the only solutian for

better and increased production. This is true because no man
becomes an expert in all lines of mechanics. He increases

production because he intensifies or specializes along narrow
lines. The foreman who concentrates his energies upon one

class of machine tools, and is alive to the possibilities of his

equipment, has the opportunity of his life for increasing to

the highest degree the labor and machine efficiency of his

department.

The problem of securing proper departmental supervision

becomes less serious under the system of grouping machines

according to equipment rather than according to production.

I have seen foremen in charge of departments equipped with

lathes, drills, grinders, etc., who were unable to get satisfac-

tory results, but when these same men were placed in charge

of one special class of work with machines with which they

were entirely familiar, they became so interested and enthusi-

astic with the result, that their earning power and efficiency

were greatly enhanced.

Nor is it only where the human element is concerned that

the plan of grouping machines with regard to equipment is su-

perior to the plan of grouping with regard to the product; it has

been demonstrated that less permanent investment is needed

because less floor space is required. Consequently it admits

of a better lighting system and requires fewer lights and

less heating apparatus. The saving in pulleys, hangers, shaft-

ing, belting, etc., is considerable. Power, labor and supplies

for the upkeep of the extra equipment are also saved.

In fact, on several occasions the rearrangement of machin-

ery to the plan based upon equipment has saved the necessity

of erecting new buildings to increase production. In one

change, I recall that 110 hangers, and other power transmis-

sion equipment in proportion, were eliminated. When ma-

chines of the same type are grouped together it is possible to

discern their productive capacity and set an efficiency stand-

ard with greater accuracy. It also assists the foremen in

selecting the better types of machine tools and in eliminating

the poorer ones.

Organized upon the basis of product, there is a tendency of

department foremen to carry a stock of their own jigs, chucks

of various sizes, milling machine and lathe arbors, drills, taps,

dies and cutters of all sorts which are frequently duplicated

in other departments. The diversity of opinions among fore-

men about high-speed steels, emery wheels, etc., is accountable

for the great variety found in so many manufacturing plants

organized on this plan.

This duplication and confusion incident to the handling

of small tools and apparent lack of exact knowledge may be

obviated by the installation of a central tool storage, equipped

with first-class grinding facilities and supervised by a tool

specialist. By this method, worn tools may be properly

ground and kept in perfect condition, ready for use when

needed. This arrangement makes possible the standardiza-

tion of emery wheels, sizes of tool steel and all kinds of shop

supplies.

At the Pierce-Arrow Motor Car Co. the arrangement of

machine tools on the basis of equipment is carried out to a

much greater degree of refinement than at most shops oper-

ating under this system. All lathes are not only grouped to

form a department, but they are subdivided into smaller

groups according to size, class of work, etc. For instance, one

section known as the "turret department" is divided into

groups of automatic chucking machines, automatic screw ma-

chines, fiat and hexagon, turret lathes and hand screw

machines. The larger turret lathes of the Gisholt type and

vertical boring tools are not included in this department, but
form separate groups. The hand and spur gear-cutters form
separate groups. The milling macliines are classified as verti-

cal, horizontal, Lincoln type and hand groups. The drilling

machines are divided into radial, heavy-duty, medium and
sensitive groups. The grinders are grouped as Internal, plain
and surface. Supervision is effected by placing an assistant
foreman in charge of a subdivision of machines. He is respon-
sible to the foreman who has direct charge of the departmental
group. The foreman is under the direct sui)ervision of a gen-
eral foreman or assistant superintendent, of which there are
several. They, in turn, receive their instructions from the
general superintendent.

In our production engineering department, which has been
instituted for the purpose of effecting a more closely related
shop organization, we now have a working force of three
mechanics and three clerks; the former have been in the
employ of the company for a number of years and understand
our product thoroughly. The head of the department has
served as draftsman, tool designer, head of specification, pat-
tern and material order departments, and is intimately
acquainted with the materials used in our product. The
second is a patternmaker, designer of special machinery
and tools, and is also a machinist. The other is an expert
toolmaker, former tool-room foreman, and has had consider-
able experience in the manufacture of special machinery.
A "suggestion blank" pad is to be found on every shop

foreman's desk. These blanks are used by the foremen and his
men for the purpose of bringing to the attention of their
department such changes in manufacturing operations and
handling of our product as occur to them from time to time.
The suggestions are carefully analyzed by this department,
and if no objections to their adoption are found by them or
by the department superintendent, by whom the suggested
changes are finally approved, the changes are made. On the
other hand, if the suggested changes are rejected, the reasons
therefor are reported to the men who make them.
When new parts for our production are determined upon,

this department, with the assistance of the shop foreman inter-

e.sted, carefiilly analyzes tlie operations ueoes.sary for each part,
so as to assist our chief tool draftsmen in determining cor-

rect working points in making quick-acting and economical
tools.

* * *

The Woolworth building, which will be erected on Broad-
way between Park Place and Barclay St., will be the world's
greatest sky-scraper and highest structure, barring the Eiffel

Tower in Prance. It will be 750 feet high or 50 feet higher
than the tower of the Metropolitan Life Insurance Co.'s build-

ing, and 13S feet higher than the Singer Tower, and will have
a frontage on Broadway of 152 feet, 197 feet on Park Place,

and 192 feet 6 inches on Barclay St. The tower part of the

building is 86 by 84 feet. The main structure will be twenty-
nine stories high, and with two stories in the gables, thirty-

one stories at the highest point of the main structure. The
total number of stories is fifty-five, and thirty-four elevators

will be provided to serve them. The cubic contents of the

building exceed 13,200,000 cubic feet. The foundation work is

the greatest piece of caisson work yet done in New York City,

and will cost about $1,000,000. The caissons extend down to

solid rock at a distance of 110 to 130 feet below the street.

The plot of land cost about $4,500,000, and the cost of the

building and foundation is placed at another $4,500,000, mak-
ing the total cost about $9,000,000. The building will be com-

pleted in the fall of 1912.

The Union Steel Casting Co. of Pittsburg, Pa., has experi-

mented considerably with vanadium steel castings. It has been

found that steel castings containing about 0.2 per cent of

vanadium show a great increase in tensile strength and
elastic limit. Castings have been made by this company
having a tensile strength of 90,000 pounds per square inch;

the average tensile strength, however, is about 80,000 pounds,

and the elastic limit about 45,000 pounds.
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NATIONAL MACHINE TOOL BUILDERS'
ASSOCIATION CONVENTION

The nineteenth semi-annual convention of the National

Machine Tool Builders' Association was held in Atlantic City,

May 18-19 at the Marlborough-Blenheim Hotel; the presiding

officers were: President, F. A. Geier; and secretary, Charles

L. Hildreth. The meeting was fully up to the mark set by

previous Spring meetings, both in the character of technical

papers presented and in the number of the membership present.

A spirit of optimism pervaded notwithstanding the depression

affecting the trade for the past year or two, and expressions

of confidence in the resumption of normal business in the

near future were heard.

On opening the meeting, Mr. Geier referred to the trials

and tribulations of the machine tool business during the time

of dull trade, and expressed the thought that the recent

Supreme Court decision In the Standard Oil Co. case would

clear away the uncertainty that had unsettled the business

conditions of the country. The time was opportune for care-

fully examining present methods and making plans for secur-

ing greater efficiency generally.

The secretary, whose able work has so strengthened the

association, spoke strongly of the need of eliminating all sec-

tional feelings and prejudices. These are harmful in business,

and one of the chief functions of the association is the form-

ing of pleasant business relationships and cementing friend-

ships between men, irrespective of the locations of the con-

cerns represented. The secretary is revising a segregated list

of machines built by the members, and his intention is to

inject a personal element into the membership list by includ-

ing the names of men prominent in the respective companies.

The condition of the association is prosperous. With an

ample balance of funds on hand and an increasing member-

ship, its prospects are bright. Twelve concerns were added

to the association at this meeting, as follows:

Brown & Sharpe Mfg. Co., Providence, R. I.

The Burke Machinery Co., Conneaut, Ohio.

The Cincinnati Gear Cutting Machine Co., Cincinnati, Ohio.

Cochrane-Bly Co., Rochester, N. Y.

Higley Machine Co., Croton Falls, N. Y.

The Massilon Foundry & Machine Co., Massilon, Ohio.

Meisselbach-Catucci Mfg. Co., Newark, N. J.

The Miami Valley Machine Tool Co., Dayton, Ohio.

Steinle Turret Machine Co., Madison, Wis.
The Standard Mfg. Co., Bridgeport, Conn.
The Stoever Foundry & Mfg. Co., Myerstown, Pa.

The United States Electrical Tool Co., Cincinnati, Ohio.

The name of the Grant & Wood Mfg. Co., Chelsea, Mich.,

having been changed to Flanders Mfg. Co., the membership

was transferred to the new name. The business of George W.

Fifield, Lowell, Mass., lathe builder, is being wound up on

account of the death of the president, Mr. George W. Enfield,

and the resignation of the concern was accepted.

Mr. C. L. Taylor of the Taylor-Fenn Co., Hartford, Conn.,

chairman of the patent committee, reported the failure of

Congress to provide for the establishment of the special court

for patent appeals that is so urgently needed to handle patent

causes efficiently and relieve the congestion of patent litiga-

tion. The committee was continued.

Mr. C. H. Norton of the Norton Grinding Co., Worcester,

Mass., read the brief report of the committee appointed to

prepare a list of machine tool users for the common use of

the members for circularizing purposes. It has been found

impracticable to carry out the plan because of the reluctance

of members to turn in their valuable private lists, when many
of the members have no lists of importance to contribute.

Mr. George J. Burns, of the Chandler Planer Co., Ayer,

Mass., gave a strong talk on the great need of an American

merchant marine. He denounced the great shipping trust

that throttles competition and dictates terms to shippers, rail-

ways and other factors of international trade. Mr. Burns

believes the only way to restore the American flag to the seas

is to support our shipping by a liberal subsidy, wisely safe-

guarded.

Mr. Fred L. Eberhardt of Gould & Eberhardt, Newark, N. J.,

read a short but interesting report on the definition of

"machine tools." The difficulty of precisely defining the term

in general terms commonly understood is great, if not almost

insuperable, but the need of a definition that will be generally

accepted by the trade and the governments of the world is

conceded by all. On the motion of Mr. Murray Shipley of

the Lodge & Shipley Machine Tool Co., the committee was
instructed to confer with a committee appointed by the

American Society of Mechanical Engineers to define common
mechanical terms.

Mr. C. Wood Walter of the Cincinnati Milling Machine Co.,

Cincinnati, Ohio, chairman of the committee on cancellation

of orders reported gratifying progress in securing the coopera-

tion of members and other associations. Eighty-four of the

members are now using the standard clause: "All proposals,

quotations and acceptances of orders are made with the mutual

understanding that orders are not subject to cancellation, pro-

vided shipment is made within the time promised," in their

contracts, printed matter, etc.

The committee on incorporating the association, of which

Mr. Rufus King of the King Machine Tool Co., Cincinnati,

Ohio, was chairman, reported against the proposal to

incorporate.

The following excellent papers and addresses were presented

to an appreciative audience:

"Department Plan of Machine Tool Arrangement on the

Basis of Equipment," by F. C. Kent, superintendent of Pierce-

Arrow Motor Car Co., Buffalo, N. Y.
"Department Plan of Machine Tool Arrangement on the

Basis of Product," by C. B. Auel, assistant works manager,
Westinghouse Electric & Mfg. Co., Pittsburg, Pa.
"The Principles of Scientific Management," by Fred W.

Taylor, past president of the American Society of Mechanical
Engineers and general manager of the Tabor Mfg. Co., Phila-

delphia, Pa.
"The Proper Distribution of Expense Burden," by A. Hamil-

ton Church, certified accountant, Boston, Mass.
"Employer's Liability and Worker's Compensation," by F.

C. Schwedtman, chairnian, Citizens' Industrial Association of

St. Louis, St. Louis, Mo., and James A. Emery, counsel
National Associalion of Manufacturers, Washington, D. C.

* * *

NATIONAL ASSOCIATION OF MANUFAC-
TURERS CONVENTION

The sixteenth annual conviiilion of the National Association

of Manufacturers at the Waldorf Astoria, New York City.

May 15, 16 and 17, 1911, proved a decided success both in

point of view of attendance and quality of matter presented

before the association in the form of reports of committees

and original papers.

The reports of Messrs. F. C. Schwedtman and James A.

Emery were the main feature of the convention, for in these

two papers was given the pith of the investigations conducted

by these gentlemen during the past year on the European

continent as commissioners from this association, analyzing

European systems of industrial indemnity insurances. Mr.

Schwedtman dealt with the practical side of the question,

touching the advisability of the systems investigated, while

Mr. Emery, as a lawyer, dealt with the legal phases of the sub

ject and the legality of introducing such a system on the basis

of general taxation.

Before outlining the systems operative throughout Europe,

more particularly the ones in Germany, the speakers pointed

out how the United States is behind other large countries in

the matter of considering such a scheme. That public senti-

ment lias lieen awakened is evidenced l)_v the fact that upward
of two hundred workmen's compensation bills have been before

different legislatures in this country during the past six

months, many of them having been adopted.

In Germany the mutual organization prevails, and every

employer is compelled to belong. Power is invested In them

to enforce the rules and they are subject to heavy fines should

they fail in so doing. The businesslike manner in which

the organizations are handled was forcibly brought out when

it was mentioned that the average cost of administering these

funds in Germany is only 12.S per cent, while in the

United States the injured party only receives on the average

from 20 to 30 per cent of that which is due him, the balance

being principally eaten up in litigation. As a means of keep-

ing the workmen interested in the system the principle of
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B& S HOBS
SPUR OR WORM GEAR

The manufacture of accurate hobs is a difficult task

and cannot be accomplished by the aid of special

facilities alone. Long experience, together with spe-

cially designed machines for cutting and relieving the

hobs, is a necessity. So, also, are special machines

needed for grinding, but unless properly hardened,

accuracy and durability cannot be obtained. Here ex-

perience counts, for each hob must be treated differ-

ently according to the size, hole, length, etc.

We have had more than 20 years' experience

in making hobs.

BROWN ^ SHARPE MFC. CO
PROVIDENCE, R. I., U. S. A.
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workmen's compensation was deemed the better, for by taking

the employe into a co-partnership, an increased feeling of

responsibility is created in the latter.

A number of committees, appointed by the association in

the convention last year, made their various reports on the

subjects which they had been commissioned to investigate.

These reports—many of them lengthy—contained much in-

formation of vital importance to the country in general and

to manufacturers in particular. Representative men presented

the various addresses on important subjects, among which

might be mentioned the paper on "Industrial Education," by

Prof. Arthur A. Hammerschlag, director of the Carnegie Tech-

nical School.

At the elections on the last afternoon, John Kirby, Jr., was

re-elected president of the association.

* * *

BALL-BURNISHING
A smooth surface may be produced on metals in two ways,

viz. : by reducing the high spots by abrasion, or rubbing them
down with a hard substance under jjressure. The first-men-

tioned is the oi-dinary polishing method, while the second is

the burnishing process.

The steel ball burnishing process consists in tumbling tne

articles together with a comparatively large number of steel

balls in a tumbling barrel provided with a proper lubricating

solution. For satisfactory results an especially designed

barrel and hardened steel balls are required.

The barrel made by the Globe Machine & Stamping Co.,

Cleveland, Ohio, is made with proper regard for expeditious

work. This company's barrel is of large diameter and short

length which is advantageous in concentrating a much greater

weight of balls on a given surface than would be possible in

a long shallow barrel of the same holding capacity. The lubri-

cating material is a mild soap solution and bright clean sur-

faces are produced, which are satisfactory for plating pur-

poses. Curved and intricate surfaces are easily treated by
simply varying the sizes of the balls.

For small articles such as saddlery, cabinet and trunk hard-

ware, pipe fittings, stove parts and stampings, or similar

pieces which are used by manufacturers in large quantities,

the burnishing process is very successful in producing a hard,

smooth and highly .polished surface. In addition, this finish

is obtained without the removal of any material or without
the necessity of the separate handling of each piece that
would be required in the polishing process. One man can
handle several burnishing barrels, treating hundreds of pieces

per day.
* * *

DRILLING INDEX PLATES
At the Owen Machine Tool Co., Springfield. Ohio, a rapid

and convenient method is used for drilling the holes in the

index plates for milling machine index heads. The holes are

drilled in a Brown & Sharpe gear cutter. The index plate is

mounted in a vertical position on the gear cutter head spin-

dle, and a special device is placed on the cutter slide for hold-

ing and driving the drill. This device consists simply of a
pulley for a round belt, placed on a shaft connected by bevel

gearing to the drill spindle, which, of course, is horizontal.

As all the movements for automatically drilling and indexing
the index plate are provided on the gear cutting machine used,

It is only necessary to start the machine, which will auto
matically stop when one series of holes has been drilled.

Then the operator simply raises the head for the next circle

of holes, provides the gears for proper indexing, and sets the

machine going, and so on.

PERSONALS
A. N. MacFarland has taken charge of the advertising de-

partment of the Crocker-Wheeler Co., Ampere, N. J. Mr.
MacFarland assumed his duties May 1.

F. G. Brown has resigned the position of tool-room foreman
of the Packard Motor Car Co., to become manager with E. J.

Kruce & Co., Detroit, Mich., contracting toolmakers and
machinists.

Edward F. Croker, ex-chief New York fire department, has
taken the chairmanship of the section of the American
Museum of Safety, New York, on fires, fire prevention and
apparatus.

E. Lichtenberg, draftsman and designer for the Whitman
& Barnes Mfg. Co., Chicago, 111., has resigned to become chief
draftsman and mechanical engineer of the Koehring Machine
Co., Milwaukee, Wis.

J. W. Bryce, draftsman with the Blickensderfer Mfg. Co.,
Stamford, Conn., has resigned to take a similar position with
the B. L. Co., of Norwich, Conn., manufacturer of ball bear-
ings; he assumed his new duties May 22.

Frederick Hughes, for the past six years chief engineer
for the Driggs-Seabury Ordnance Corp., of Sharon, Pa., has
joined the engineering staff of the New Departure Mfg. Co.,
of Bristol, Conn., manufacturer of ball bearings.

Charles W. Cade recently resigned as foundry manager of
the Blake & Knowles Steam Pump Works, East Cambridge,
Mass., which position he had held for the last eight years.
Mr. Cade is at present engaged in consulting work.

O. E. Clark has been promoted from the position of tool
designer and draftsman to that of superintendent of the
Denver Rock Drill & Machine Co., Denver Col. Jlr. Clark suc-
ceeds Mr. A. C. Brown, formerly of the Remington Arms Co..
llion, N. Y.

Walter B. Snow, publicity engineer, 170 Summer St..

Boston, Mass., has recently added to his staff, John S.

Nicholl, late of the New York Edison Co.. and formerly
acting manager for F. W. Home, importer of American ma-
chinery, Yokohama, Japan.

Charles L. GuUey has taken the position of manager of
the power apparatus and fire alarm installation department in

the Toronto oflice of the Northern Electric & JIfg. Co., Mon-
treal, Can., leaving his position as senior demonstrator in
electricity at the University of Toronto for that purpose.

Hardy S. Ferguson, for several years chief engineer of
the Great Northern Paper Co., is now established as an in-

dependent consulting engineer at 200 Fifth Ave., New York.
He will devote himself particularly to engineering work in

connection with paper, pulp and fiber mills, including build-
ings and complete mechanical equipment, etc.

E. G. Eldridge, formerly with the E. L. Essley Machinery
Co., Chicago, 111., has opened a store at 566 Washington
Blvd., Chicago. 111., for the sale of new and second-liand ma
chine tools. Mr. Essley was with the McDowell & Stocker
Machine Co. prior to his connection with the E. L. Essley
Machinery Co. which dates from the inception of the latter.

Wolcott Remington, well known as a designer and man-
ufacturer of oil engines, has associated himself with the
Blanchard Machine Co.. Cambridge, Mass. He is now en
gaged in getting out tor them a line of stationary and ma-
rine oil engines ranging from 10 to 100 H. P., which will

be manufactured under the name of the "Blanchard oil en-

gine."

Gordon C. Keith, for several years managing editor of
Canadian Machinery, the Poioer House and Canadian Foundry-
men, resigned from the MacLean Piiblishing Co., May 1. to take
a similar position with the Canadian Manufacturer as editor

of that paper. Mr. Keith's wide experience in responsible
liositions should prove very valuable to this representative
Canadian paper.

Henry R. Cobleigh, for the past seven years mechanical
editor of the Iron Age, has resigned to take the position
of publicity manager for the International Steam Pump Co..

115 Broadway, New York. Mr. Cobleigh was a publicity
man prior to his connection with the Iron Age. and the ex-

perience acquired in the conduct of a first-class mechanical
journal has well fitted him for his present responsible place.

W. J. Kaup, who since 1S98 has been in charge of the
department of machine construction of the Pratt Institute.

Brooklyn, N. Y., has resigned to become production engi-

neer with the Westinghouse Electric & Mfg. Co., East
Pittsburg, Pa. Mr. Kaup is a man of remarkable resource
and versatility. He started work, after taking a high school
course, as a telegraph messenger, and has been an operator,

railroad man, machinist, toolmaker, draftsman, inspector, or-

ganizer, lecturer, instructor and consulting engineer. He is

a "live wire" and an inspiration to his classes, having the

faculty of making men ambitious to succeed. He spent three
months last summer making a report on the production
methods of the company by which he is now employed.

Frederick A. Halsey, editor-in chief of the American Ma-
chinist, resigned the position May 1 on account of ill-health,

and was succeeded by Jlr. L. P. Alford, who has been the
engineering editor for several years. Mr. Halsey is the orig-

inator of the premium system of rewarding labor, in use

in American and foreign manufacturing plants under that

and various other names, the basic principle being a piece-

work plan under which the woi'kman is guaranteed his reg-

ular day's pay and additional payment for production in
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Cincinnati Handiness

WHEN you have a job of end or face milling to do on a Horizontal

Miller, don't you find it hard to operate the feed lever and at the

same time keep your eye on the cutter ? That's because the machines

you are using can be operated from only one place. Our new High Power
Machines have an additional feed lever at the side of the knee.

The operator can stand close up to his work, with the cutter in full view,

and control the machine from this position.

With this one lever he can operate and reverse table, cross or vertical feeds.

The main starting lever is immediately in front of him and the speed and

feed changers are at his elbow, so that the entire machine is under com-

plete control from here. Ask for the Catalog.

The Cincinnati Milling Maciiine Company
CINCINNATI, OHIO, U.S.A.Milling Specialists

EnEOPEAN Agents—Alfred H. Schutte, CologTie, Brussels, Milan. Paris and Barcelona. Donauwerk Ernst Krause & Co.. Vienna. Budapest. Prague

and Berlin Chas. Churchill & Co.. London, Birmingham, Manchester. Newcastle-on-Tyne and Glasgow. Canadian Agent^H. W. Petne. Limited.

Toronto Montreal and Vancouver. Australian Agents—Thos. McPherson & Son. Melbourne. Japan Agents—Andrews & George, Yokohama.

Cuban Agent—Adolfo B. Horn, Havana. Argentine Agents—Adolfo Mantels & Co.. Buenos Ayres.
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excess of certain specified amounts. Ke is an ardent oppo-
nent of the metric system, and was prominent in tlie or-

ganized opposition to it a few years ago, when a bill was
introduced in Congress to substitute that system on govern-
ment work for the present English system of weights and
measures. An outcome of the agitation was the bock "The
Metric System Fallacy." by Halsey and Dale. Mr. Ha'sey is

also the author of "Worm and Spiral Gearing" and "Loco-
motive Link Motion."

OBITUARIES
Alexander E. Brown, president of The Brown Hoisting

Machinery Co.. Cleveland, Ohio, died April 26.

Ferd. Herold, builder of the first steel hull boat on the
Mississippi river, died at his home in St. Louis Mo., May 1,

aged eighty-two years.

Edwin S. Stacy head of the Stacy Machine Co., Spring-
field, Mass., died at his home in that city April 30, aged
seventy-two years. Mr. Stacy established the business bearing
his name forty-five years ago.

J. W. Kissick, the foundry superintendent of the Columbus
Iron Works Co., died at his home in Columbus, May 11, aged
sixty-four years. Mr. Kissick had been connected with the
Columbus Iron Works Co., as foundry superintendent for
twentysix years, and was well known to foundrymen
throughout the country.

COMING EVENTS
May 30-June 2.—Sprius iiiwtiug of tbc .XmcTican Society nf Me-

chanical Engineers at Pittsburg. Pa., bead<iuarters, Hotel Schenley.
Local committee, E. M. Hoi r, obairman ; Elmer K. Nilcs, secretary

;

office of local committee, 2511 Oliver Bldg., Pittsburg. Thc> profes-
sional sessions will be held in the lecture ball of the Carnegie Insti-
tute, near the headquarters, Wednesday morning and evening, and
Thursday and Friday mornings. A number of inspection trips to vari-
ous industrial plants in the vicinity have been plauued. Calvin \V.
Rice, secretary, 29 West 30th St., New York.

June, 14-lG.—.\nnual convention of the American Hallway Master
Mechanics' Association, Atlantic City, N. J. .Joseph W. Taylor, secre-
tary. Old Colony Bldg., Chicago.

.Tune 14-21.—Annual convention of the Railway Supply Manufae-
turers' Association, in conjunction with the -American Railway Mas
ter Mechanics' and Master Car P.uilders' .\ssociation, Atlantii- Citv,
N. .T. J. D. Conway, secretary, 2i:'..''i Oliver Hldg., Pillsbuig. Pa.

.Tune 15-17—Annual summer meeting of the Society of Automobile
Engineers at Dayton, Ohio, headquarters, the Algonquin Hotel. .\

number of valuable papers will be presented. Coker F. Clarkson,
general manager, 1451 Broadway. New York City.

.Tune 19-21.—Annual convention of the Master Car Builders' Asso-
ciation, Atlantic City, N. J. Joseph W. Taylor, secretary. Old Colony
Bldg.. Chicago.

.Tune 20-23.—National Gas and Gasoline Engine Trades Association
convention. Hotel Pontchartrain, Detroit, Mich. Albert Stritmatter,
secretary, Cincinnati, Ohio.

October 9-13.—.\nnual con%'entiou of the American Electric Rail-
way Association at .\tlantic Citv, N. .T. H. C. Donecker, secretary-
treasurer, 29 West 39th St., New York.

book would appiar to be well adapted to meet the wide demand for
a practical work, tor only such theory is emljodied as comes In direct
relation to actual aeroplane design. Much of the work involved in
the writing of the took was performed for a thesis at Columbia
T'niversity. The chapters are as follows : Historical Introduction

;

The Resistance of the Air and the Pressure on Normal Planes; Flat
Inclined Planes: The Pressure on Curved Planes: The Frictional
Resistance of Air ; the Center of Pressure on Flat and Curved Planes ;

The Effect of Depth of Curvature and .\spect Ratio upon the Lift and
Drift of Curved Planes: Nunverical Example of the Design of an
.\eroplane : Definitions : Imnortant Types of Monoplanes ; Prominent
Types of Biplanes: *'omnarison of the Prominent Types: Controlling
.Vpparatus : Accidents : and The Variable Surface Aeroplane. The
book is profusely illustrated.

Power. By Charles E. Lucke. 304 pages. 514 by IVi inches. Pub-
lished by The Columbia University Press. Lemcke and Buechner,
agents. 30-32 W. 27th St.. New York. Price, .«;2.00.

This book by Prof. Lucke. the well-known power-plant engineer,
consisting of the Hewitt lectures arranged in book form, is unique.
It is not intended to be a text-book explanatory of the operation of
the different types of power, but rather, has in "view the pointing out
of the enormous effect the substitution of m<*chanical power for hand
and animal labor has had on the organization of society and the
conditions of living. This is accomplished by the presentation of the
development of power machinery to show what sort of ideas have
produced this result. Thus, the bulk of the subject matter is con-
cerned with the apparatus and machinery for converting natural
energy in any of its available forms into useful work. The theoretical
machine of an.v group is first given, followed by numerous illustra-
tions of large installations of various sources. It is an interesting
book, intelligible and instructive to engineer and layman alike. The
chapters are as follows : The Relation of Mechanical Power and
Machinery to Social Conditions: Means Employed for the Substitu-
tion of I'ower for the Labor of Men : Essential Elements of Steam-
Power Systems : Principles of Efficiency in Steam-Power Systems

:

Processes and Mechanism of the Gas-power System ; Adaptation of
Fuels for the T'se of Internal Combustion Engines ; Water-power
Systems and Basal Hydraulic Processes : and Social and Economic
Consequences of the Substitution of Power for Hand Labor.

Thk l'ti(>Di:cTrox of M.Ai.i.ic.Mii.n C.vsTixcs. By Richard Moldenke. 125
pages. 6 hv 9 inches. 35 illustrations. Published by the Penton
Publishing' Co.. Cleveland, Ohio. Pric. S3.00.

It is only at rare intervals that information of unusual value is

made the common property of the engineering public through the
medium of a text-book on the subject : this book happens to lie one
of those rare instances. It enjoys the unique position of being the
first and only hook ever issued on the subject, and in it are made
known many of the secrets of malleable iron practice. Nothing need
lie sail! with regard to the authorship, for Mr. Moldenke is so well
known in foumlry circles through bis untiring zeal for the American
Foundrymen's .Association that his authority cannot he questioned.
That such a book has not appeared Ivfore is all the more remarkable
when it is lonsidered that the production of malleable iron castings
has been more or less known to the trade for many years, though
such knowledge of the process did not extend beyond the use of
certain brands or grades of pig iron, which, when annealed, would
produce serviceable malleable c-astings. This book represents Mr.
Moldenke's lite work, and is deyoted to clearing up the mysteries of
the practice. It w.a.s with the hope that the work would serve to
stinnilate interest in this important industry that such a task was
undertaken. The range of the book is liest shown by citing the
chapters : History. Early Deyi*Iopment and Present Importance of
the Malleable Inui Industry: Characteristics of Malleable Cast Iron:
The Testing of Mallealile Cast Iron: The Pattern Shop; Molding
Methods in the Mallealile Foundry: Melting Process; The Construc-
tion and Operation of the .Mr Furnace: Construction and Operation
of the Open-Hearth Furnace; The fse of Gas Producers in Malleable
Foundries; Jlixing the Charges for Malleable Iron; Casting Malleable
Iron: .Annealing Malleable Castings: Characteristics of Malleable Frac-
tures : T'se of Pyrometer in .Annealing Room ; and Cost of Malleable
Castings.

SOCIETIES AND COLLEGES
Columbus Trade School, Columbus. O., has issued a pamphlet

entitled. "Cooperative Industrial Education," which embodies a plan
for trade school work in that town.
David Ranken. Jr., School or Mechanical Trades, St. Louis, Mo.,

has just issued its first annual catalogue describing the geni'ral aim.
s<-ope of work and other information relative to tuition, etc. The
courses are described in detail, and appear to be very thorough in their
range.

University op Wisconsin, Madison, Wis. The eleventh annual
session of the summer school of engineering, under the direction of
the College of Engineering of the University of Wisconsin, opens June
26, continuing for six weeks. Regular and advanced courses are
offered in direct and alternating currents, hydraulics, machine design,
descriptive geometry, applied mechanics, shop work, steam and gas
engineering and surveying. Elementary courses adapted to the require-
ments of those not having preparation for the advanced work are
offered in mechanical drawing, machine design and shop work, in
addition to which opportunity is offered for laboratory work in the
electrical, steam and gas laboratories for those who have had power
plant experience or correspondence instruction. The teaching staff
is taken from the regular instructional force, and all lalioratory equip-
ment of the engineering college is available for students. For bulletin
or further information, address F. E. Turneaure, dean, College of
Engineering, Madison, Wis.

NEW BOOKS AND PAMPHLETS
A General For.ml'la for the Shearing Deflection of Beams. By

S. E. Slocum. 25 pages. 6 by 9 inches, paper. Illustrated. Pub-
lished by the J. B. Lippincott Co., Philadelphia, Pa.

This pamphlet, developing a formula for the shearing deflection of
beams of arbitrary cross-section, either variable or constant, written
l>y Prof. Slocum of the University of Cincinnati, is a reprint of the
iniljinnl article which appeared in the April issue of the Journal of the
T'lanklin Institute. It is a highly mathematical treatment of the
subject, and some vei'y interesting deductions are drawn, a general
I'ormula being finally deduced. -A numerical application of the formula
to a planer cross-rail is included.

Monoplanes and Biplanes. By G. C. Loening. 323 pages, 6 by 8
inches. Illustrated. Published by Munn & Co., Inc.. 361 Broad-
way, New York. Price, .$2.50.

Aviation, though still in its infancy, seems to have afforded a par-
ticularly flue field for writers, judging by the number of books on
the subject that have made their appearance. This is doubtless due
lo the predominant place aviation occupies in the mind of the public.
Ibe writer of this book undertook thi' task with the conviction that
a treatise, neither too technical nor too general, is required, and most
of the books already published have not met this requirement. This

CATALOGUES AND CIRCULARS
ScniCHARDT & ScHt'TTE. Cedar and AVest Sts., New York. Leaflet

describing indestructible "Elastric-grip" paper file-handles.

C. W. Hint Co., West New Brighton, N. Y. Catalogue No. 114
describes the line of .grab buckets, coal tubs and coal handling machin-
ery, manufactured by this company.

IIess-Bric;iit Mfg. Co., 2020 Fairmount .Ave.. Philadelphia, Pa.
Folders announcing a new grease whi<-h this company has put on the
market for use in anti-friction bearings.

Bristol Co., Waterbury, Conn. BuUetiu 14G.\^, Bristol Long-dis-
tance Recording Tachometer; and 147.A Bristol-Durand Radii Aver-
aging Instrument for Circular Chart Records.

Tnos. H. Dallett Co.^ Philadelphia, Pa. Bulletin No. 203 describes
this company's duplex and compound l)elt-driven air compressors;
bulletin No. 204 describes those tliat are steam-driven.

General Electric Co.. Schenectady. N. Y. Bulletin No. 4821. Type
F. K-12. Oil Break Switch: No. 4.S22, GE-ns, Railway Motors; and No.
4S23, Type F, Form K-10 and K-15, Oil Break Switches.

Joseph Dixon Crccible Co.. Jersey City, N. J. Folder illustrat-

ing street railway properties painted with Dixon's silica-graphite paint.
The folder explains the special adaptability of this paint for street
railway uses.

Manville Bros. Co.. Waterbury. Conn. Catalogue of foot presses
used I)y manufacturers of brass, steel and tin goods, celluloid work,
for covering cloth buttons, securing trimmings to suspender webbing,
eyeleting fabrics, etc.

CrsHMAN ChvcI'; Co., Hartford. Conn. The condensed 1911 cata-
logue and price list of Cushman chucks and faceplate jaws, containing
the complete line manufactured by this firm in concise form. The
variety shown is quite extensive.

Mesta Machine Co., Pittsburg, Pa. The Mesta horizontal double-
acting four-cycle gas engine is the subject of an artistic booklet from
this company, which describes the engine in a general way, and illus-

trates several typical installations.

yicMFORD Molding Machine Co.. Plainfield. N. .T.. has just issued
a loose-leaf catalogue illustrating its line of molding machines for

foundry work, including jolt ramming machines, split pattern ma-
chines, power squeezers, and pneumatic vibrators.

FAIRB.1NKS, Morse & Co., 900 South Wabash .Ave., Chicago, III.

Catalogue No. 76 on the "Eclipse" pumper, a vertical gasoline engine
with jack suitable for pumping, running machinery, and other work
on the farm requiring cheap and easily controlled power.

B. L. Co.. Norwich. Conn., has recently issued a catalogue tabulat-
ing all the different sizes of B. L. radial hearings as applied to auto-
mobiles, this being the automobile edition. It is attractively gotten
up and all information is contained in concise form for reference
purposes.
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We have found one case in which the CHEAPEST
IS the BEST.

The CHEAPEST and at the same time the BEST
ADVERTISEMENT for us, is for YOU to come to

our works and see for yourself HOW we make the

"PRECISION"
Boring, Drilling and Milling Machine

and WHY we make it as we do: we have a GOOD
REASON for everything.

Lucas Machine Tool Co. »:.';".< Cleveland, Ohio, U. S. A.

Agents—C. W. Burton, GrifRths & Co., London. Alfred H. Schutte, Cologne, Brussels, Lieg-e. Paris, Milan, Bilbao, Barcelona.
Schuchardt & Schutte, Berlin, Stockholm, St. Petersburg. Copenhagen. Donauwerk Ernst Krause & Co., Vienna and Budapest.
Overall. McCray, Ltd., Sydney, Australia. Andrews & George, Yokohama, Japan. Williams & Wilson, Montreal.
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KEnFFEL & EssER CO., HobokeD, N. J. Circular of the Champion
continuous blueprinting machine which will blueprint tracings up to

54 inches wide, and of any length. The price of the machine complete
with two raercury-vapor lamps is $850.

Q. M, S. Co.. Plainfield, N. J., has issued attractive loose-leaf cata-
logues Illustrating its line of metal sawing machines, hand-power trav-
eling cranes, jib cranes, I-beam trolleys, pneumatic hoists, power
hack-saws, car-wheel grinding machines, pneumatic pit jacks, etc.

Valley City Machixb Works, Grand Rapids, Mich. Catalogue of

emery grinding and polishing machinery, covering quite a wide range
of sizes for different classes of work. But little descriptive matter
is Included, the main information given being the principal dimensions
and other similar data.

Theo. Alteneder & So.vs, Philadelphia, Pa. The latest catalogue
of this company is a 100-page book describing the varied drawing
Instruments which it manufactures. Practically all instruments and
appliances required by draftsmen are here listed and described in

comprehensive manner.

Cincinnati Iron & Steel Co., Cincinnati, O. Ready reference
book of classifications and lists of extra weights of "Cisco" Iron and
steel products. A wide range of iron and steel products is included
In this book, which is one that should prove of especial value to

every purchasing department.

Buffalo Forge Co.. Buffalo, N. Y. Booklet No. 114 describes In

detail a new type of strainer which this company is placing on the
market for the removal of foreign matter from feed water, water
supply, and similar systems. It differs from the usual types on the

market, and is very simple in its construction.

DAVis-BonRNONViLLE Co., 97 West St., New York. The second
number of Autogenous Welding continues the interesting descriptions
commenced in the first issue, showing several applications of auto-
genous welding to pipe lines as well as other places. Examples of

welding heavy castings by this process form a feature of this issue.

Firth-Sterling Steel Co., E. S. Jackman & Co., agents, 710-714
Lake St., Chicago, 111., has recently published a little book on Blue
Chip high-speed steel, setting forth the main features, and listing

all the sizes, prices, etc., in a very convenient manner. The hook
Is side indexed, being divided into ten divisions. The side-index fea-

ture makes it very useful.

Edgar .\llen American Manganese Steel Co., McCormick Bidg.,

Chicago, IlL Pamphlet enumerating the uses of manganese steel cast-

ings manufactured by this company at Chicago Heights, 111., and New
Castle. Del. Examples of manganese steel parts used in the construc-

tion of many kinds of machinery, including mining, agricultural, dredg-

ing, railway, conveying, hoisting, brick machinery, etc., are given.

Wbstinghouse Electric & Mfg. Co., Pittsburg. Pa. Circular No.

1517 entitled "Railroad Electrification" describes several recent

changes from steam to electrification on trunk roads, bearing more
especially on the installations made by the company on the Pennsyl-
vania and New York, New Haven & Hartford Railroads. Several

foreign installations are also described and illustrated. The book Is

well gotten up.

Edgar Allen American Manganese Steel Co., McCormick BIdg.,

Chicago, 111. Pamphlet on manganese steel and its application to the

ceramic industries, being a reprint of an address by Mr. G. W.
Kneisly of the company before the twenty-fifth annual convention of

the National Brick Manufacturers' Association at Louisville. Ky. The
uses of manganese steel in brick making, rock crushing, cement machin-
ery, etc., are briefly outlined.

Landis Tool Co.. Waynesboro, Pa., has issued an interesting and
artistic booklet entitled, "A Trip Through the Plant of the Landis
Tool Co.," In which the plant is illustrated and described from begin-

ning to end. A few of the typical machines made by the company
are shown in operation. The company has also issued a new booklet

on the making and repairing of locomotives, in which the Landis
grinder is shown in operation on different parts of the locomotive.

Gedder, Paeschee & Fret Co., Milwaukee, Wis. Circular illustrat-

ing and describing a practical guard for punching, stamping, cutting,

embossing and drawing presses and similar machines, consisting of

a folding gate attached to the ram of the press in front, which pro-

tects the workman's hands during the down stroke. The device must
be extended clear down to the bed of the press in front before the

clutch can be engaged. No alteration of the press is required for this

attachment.
Automatic Transportation Co., 2933 Main St.. Buffalo, N. Y.

Catalogue of electric trucks, designed and constructed for handling
package freight at railway and steamship terminals, freight houses,

manufacturing plants, wholesale establishments, warehouses, storage

plants etc. The operation of the truck is simple : one charge of

electricity will operate it for an entire day or night, at a small

cost for power. The truck weighs 1800 pounds and will carry from
2000 to 4000 pounds of freight. The price for standard trucks is

$1250 ; with double frame, $1300.

Frank Mossberg Co., Attleboro, Mass., in its catalogue No. 101

describes the metal shears and spools which it manufactures. A wide
variety is shown and described in this book. Other productions are

also illustrated and described. There is also a circular of Mossberg
double-end wrenches, hardened and tempered and furnished in three

finishes, viz : semi-finished, finished, and polished nickel. An addi-

tional catalogue describes Mossberg socket wrenches as put up in sets

in wooden or leather cases and separately to suit individual needs.

A special catalogue is devoted to wrenches especially adapted for

the use of automobile owners.

Westmacott Gas Fcrnace Co., Codding St., Providence, R. I.

Catalogue D of appliances using gas as fuel for the heat treatment

of metals, comprising forges for treating high-speed and carbon
steel for general shop use and special uses. These appliances are

made in a variety of forms and sizes, including muffle furnaces tor

lead and cyanide" hardening, chloride of potassium, brass melting,

assaying arid enamelling, brazing and soldering, etc., all of which
are illustrated and described. Valuable data on heat treatment of

high-speed steels, of various degrees of heat, etc., make the catalogue

of unusual value to practical men.

Pratt & Whitney Co., Hartford, Conn., has just issued an extremely

fine catalogue descriptive of its grinding machines. It is quite a

large hook, well printed and arranged in an attractive manner, repre-

senting a fine piece of typographical art. The first part of the book
describes the different grinding machines made by the company, illus-

trating them fullv with many of their more important attachments.

The latter half of the book gives illustrations of the work which
these machines will handle, and the pieces shown are remarkably
varied in character, indicating the wide possibilities of the grinding

machine. It is really a short descriptive treatise on the grinding

machine.

TRADE NOTES
Hill-Standard Mfg. Co.. Anderson, Ind., has disposed of its tool

department to the Union Caliper Co., Orange, Mass.

Smith & Wesson, Springfield, Mass., will build a brick mill con-

struction addition to their factory, 47 by 108 feet, which will cost

$30,000.

Oxy-Acettlene Appliance Co., Singer Bldg., 149 Broadway, New
York, is in the market for machinery and tools required for the" manu-
facture of its apparatus. Catalogues are requested.

Yale & Towne Mfg. Co., Stamford, Conn., is erecting a seven-story
brass foundry. The plans and specifications are being prepared by
Charles T. Main, mill engineer and architect of Boston, Mass.
Niles-Bement-Pond Co., Ill Broadway, New York, has moved its

warehouse from 30-31 West St., to Hudson and Van Dam Sts., New
York. The removal affects particularly the large stock of Pratt &
Whitney's small tools of all kinds which are sold at retail.

New Haven Machine Screw Co., New Haven, Conn., manufactnrer
of screw machine products, which has been in existence four years
as a partnership, was incorporated May 2. The officers are J. J.
Reidy, president; Pierrepont B. Foster, treasurer; D. F. Reldy,
secretary.

Fox Typewriter Co.. Grand Rapids, Mich., has for a number of
years used a maltose cross with a fox head in the center for a
trademark and same was recently registered. The company also
uses a peculiar form in writing the word "Fox" and this also has
l)een registered.

Spragce Electric Co.. announces the removal of its Boston office
from the Weld Bldg. to 201 Devonshire St. More commodious quar-
ters have been obtained in order that the Increased demand for Sprague
equipment may be more expeditiously handled throughout the New
England territory.

Universal Vanadium Co., Frick Bldg., Pittsburg, Pa., Is a corpora-
tion recently formed under the laws of the state of Delaware to act
as selling agent for the American Vanadium Co. in conjunction
with the Vanadium Sales Co. of America. The officers are Edward M.
Mcllvain, president ; Colonel Millard Hunsiker, vice-president ; and
James C. Gray, secretary and treasurer.

Cummings Machine Co., announces its removal to the Bush Terminal
Bldg., Brooklyn, N. Y., where it now has enlarged space and increased
equipment. The specialty of this company is the development and
building of automatic machinery, but, in addition, it does experi-
mental work, precision or model work, toolmaking, hardening, grind-
ing, or anything in the machine shop line.

V. & O. Press Co., Glendale, N. Y., announces the establishment
of a new Chicago agency where its product will be represented exclu-
sively throughout that territory by Hill, Clarke & Co. Hill, Clarke
& Co. will carry a full line of presses in stock and. In addition, will
have a fully equipped demonstration shop w.here V. & O. presses, as
well as other machinery, may be seen in operation.

L. S. Starbett Co.. Athol, Mass.. is having plans and specifications
prepared by Charles T. Main, mill engineer and architect of Boston,
Mass.. for a new office and graduating building. The construction will
consist of outer walls of brick with reinforced concrete columns and
steel framing protected by concrete. The main portion of the bnild-
ing will be 122 feet 10 Inches long by 89 feet wide.

Crane Valve Co., Bridgeport. Conn., has let a contract to W. H.
Boardman Co., New York City, for a heavy machine shop with
traveling cranes, 50 feet by 353 feet. The Hooper-Faulkenau Engi-
neering Co., 165 Broadway," New York City, acted as consulting engi-
neers. The specifications were drawn and bids submitted and accepted
In just two weeks from the day on which the engineers first took the
work in hand.

New York Leather Belting Co.. 51 Beekman St., New Tort,
announces that its new plant at Easton, Pa., for the manufacturing
of Victor-Balata belting in America was opened for active operations
May 1 under the name Victor-Balata & Textile Belting Co. The
new company Is composed of German and American interests that
have been connected In a business way in the Balata belting line tor
a number of years.

National Tcbe Co., Pittsburg, Pa., recently took the members of
the Pittsburg Railway Club and their friends on a trip which included
a tour of the Ellwood City plant where the seamless tubing Is made.
Some four hundred participated In the excursion, and in the party
were many prominent railway officials from various parts of the
country. Incidentally, it might be mentioned that this plant Is the
largest seamless tube mill in the world.

National-Acme Mfg. Co., Cleveland, Ohio, announces the follow-
ing changes in its sales department : A. W. Hokplns, purchasing
agent and office manager, has been appointed sales manager of the
product department ; E. C. Woolgar, formerly western sales manager,
has been appointed sales manager of the machinery department, with
headquarters in Cleveland: and R. J. Preston succeeds E. C. Woolgar
as manager of the western office and warehouse In Chicago.

Dodge Mfg. Co., Mishawaka, Ind., recently furnished some heavy
work for the Pittsburg Glass Co., Ford City, Pa., comprising a rope
sheave in four sections, weighing 66,750 pounds, 8 feet diameter,
and 16 feet 10 Inches width of face. The sheave was mounted on
a hollow shaft 24 inches In diameter with a 14-inch hole through
its entire length of 28 feet 6 Inches. The sheave carries 72 wraps of
2-inch rope, and is designed to transmit 4000 horsepower at 187 revo-
lutions per minute.

Fay & Scott, Dexter, Me., manufacturers of engine lathes and pat-
ternmaker's lathes are building an addition to their plant which will

increase the floor space 11,000 square feet. The building comprises
an addition to the planing and milling departments, consisting of a
single-story concrete structure, 40 by oO feet ; also a two-story build-

ing, concrete construction, 40 by 90 feet, to be used largely for store-

room and stock-room. The plans and contracts have been made and
the work is in progress. No new machine equipment will be required.

National-.^cme Mfg. Co., Cleveland, Ohio, announces that the suit

brought by it against the Universal Machine Screw Co., Hartford.
Conn., has been settled out of court on the payment of royalties for

past infringement and the expenses of the action, by the defendant.
A non-exclusive license has been issued by the Universal Machine
Screw Co., under which it may continue to build, use and sell multiple-
spindle screw machines embodying the subject matter of the letters

patent which have been infringed, in consideration of payment to the
National-.\cme Mfg. Co. of a royalty on all machines so built.

New Britain Machine Co., New Britain. Conn., manufacturer of

a line of wood-working machinery, grinding machinery and shop
furniture, has bought the business of George G. Prentice & Co., New
Haven, Conn., manufacturers of multiple-spindle automatic turret
machines. Mr. Prentice, who for the past ten years has devoted him-
self to the manufacture and development of the lathe, retires from
business on account of ill health. The New Britain Machine Co. will

move the Prentice plant to New Britain, and will immediately erect

an addition, 56 by 150 feet, making a main machine shop and floor

served by a traveling crane 400 feet long.

National Brake & Clutch Co.. 16 State St., Boston, Mass., has
changed its firm name to the Cork Insert Co. The company which
was originally interested in the manufacture and use in automobiles
and street cars of cork insert clutches and brakes, has so broadened
the scope of its business among almost every class of power user,

by the introduction of cork inserts in many types of pulleys, clutches,

brakes, frictions, tensions, etc.. that it has been deemed expedient to

change' the name of the corporation to one more indicative of the

business as at present conducted.
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irning Moments for Round Shafts " and " Calculating^ Centrifugal Force
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common

formula

for

centrifugal

force

is

F=

0.000341

W
li
v\

in

which

F-

cen-

trifugal

force,

in

pijunds;

W

=

weight

of

revolving

nuiss

in

pounds;

R
—

mean

radius

of

revolving

mass

in

feet;

and

n

=

revolutions

per

minute.

By

making

C
=

centri-

fugal

force

of

one

pound

one

inch

from

axis,

we

get

C
=

0.000028416

w',

which

con-

stant

has

been

calculated

and

tabulated

below.

Then

J^

=

WrU;r

is

in

inches

in

this

formula,

and

C
is

found

in

the

table.
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DROP-FORGE DIE-SINKING^—

1

THE ait ul' iliop forging luis worked a great change in the

product of the blacksniitli shop, botli in regard to tlie

quality and the quantity of the work produced. It lia.s

created a new branch of the busine.ss. and lia-s enabled forgiugs

to be employed in thousands of cases where this had formerly

been impossible on accoiuit of the expense. Drop forgiugs are

made today for nearly every branch of metal manufacturing,

although the automobile industry has given rise to a much
greater demand for drop forgiugs than has any one other

industry. Drop forgings are made that weigh but a fraction

of an ounce, and others that weigh a hundred pounds or over.

They are made from iron, steel, copper and bronze. It is

needless to speak of the advantages of the operation of drop

forging; economy of manufacture, strength, Interchange-

ability, and the general appearance of the product, are all

important factors.

The object of this article is not, however, to deal with the

drop forging operation itself, but to treat of the dies for

this interesting work, and to consider some of the methods

By CHESTER L. LUCASt nnd J. WILLIAM JOHNSONt

of the pair. Before using the dies, a square plate of steel is

worked under the hammer, drawing out a short shank at

the side, and "knocking down" the corners. This roughly

shaped block of steel is held by the shank and placed between

the dies and thus brought to shape.

The most common form of drop-forging die, however. Is

Fig. 1. A Group of Untrimmed Forgings

and tools used In the die-sinking. The good die-sinker must

be somewhat of a composite mechanic: he must have the

knowledge of machine work of the machinist; the skill of the

ornamental die-sinker, for sinking the irregular impressions;

and a knowledge of steel working so as to know just how
the hot steel will flow under the dies. The majority of the

drop-forge die-sinkers of today have emanated from the

ranks of the machinists and tool-makers, but the die-sinkers

of tomorrow will be specialists whose thorough training has

been acquired entirely in this one important class of work.

Classes of Drop-forging Dies

Drop-forging dies, like dies for the punch-press, are of sev-

eral different types. Perhaps the most simple form of drop-

forging die would be a pair of dies for producing a simple

round forging, as, for instance, a gear blank. These dies

would require a central impression turned in each of the dies

• The following articles, dealing with this and kindred subjects, have
previouslv been published in Macuixert : September, 1008, "Drop
Forge Work in an Automobile Shop" ; May. 1908. "Drop and Stamped
Forgings" ; April. 1907. engineering edition. "The Drop Forge and
Hardening Plant": January. 190.i. "Making Drop Forging Dies." See
also M.\CHixEUT's Reference Series No. 45, "Drop Forging."

t.^ddress: 4 Bailev Ave., East Saugus, Mass. (For biography, see

Machineet, June. 1909.)
t Address : 19 Harrington St., Revere. Mass.
J. William Johnson was bom in Lawrence. Mass.. 1876. He served

an apprenticeship with Davis & Furber Machine Co., Andover, Mass..
and has worked for S. B. Baile.v. Lawrence Machine Co.. United Shoe
Machinery Co.. Revere Drop Forging Co.. and the General Electric
Co. He "has held the positions of assistant foreman and foreman.
His specialty is die-sinking.

JI^^Iun.ru.y.Y.

Fig. 2. The Lower Die of a Pair of Drop-forging Dies

the one in which there is a central impression to shape the

forging, and a side impression, called the "edger," "break-

down" or "side-cut," that helps to properly distribute the hot

steel. To make the use of these two sets of impressions clear,

a drop-forging die of this description may be likened to a

Fig- 3- A Number of Small Finished Drop Forgings

drawing of the finished forging, in which the outline of the

central impression would resemble the plan view of the forg-

ing, and the two halves of the edger would correspond to the

side elevation of the forging. Of course this illustration is

not literally correct, but it expresses the general idea. The

edger is always on the right-hand side of the die, and the

steel bar is struck first in the break-down, edgewise, and then

turned and struck flat in the impression, alternating in this

manner until the forging is "full."

There are also dies that in addition to the central impres-
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sion and the edger are made with an anvil or "fuller," as it is

sometimes termed. The anvil is formed in the dies at the

left-hand side, and is used to draw out the stock previous to

striking it in the edger or in the impression itself. Dies

with anvils are necessary in making forgings in which there

is a considerable displacement of the stock. As an example

may be mentioned a double-ended wrench, which is thin in

some places and very much thicker and wider in other places.

The anvil consists of two flat-faced parts of the die, whose
faces, called "fullers,"

come just near enough
together to flatten the

stock to such dimen-

sions that when fin-

ished in the central im-

pression very little

stock will be left to be

squeezed out as the fin.

After the stock has
been thus drawn out to

roughly fit the impres-

sion, the forging is

shaped in the usual

way by means of the

edger and the die im-

pressions. A consider-

able number of large

drop-forging dies r e-

quire anvils. In mak-

ing the dies for difficult

forgings, there are of-

ten other special fea-

tures incorporated in

the dies, which will be

more fully described

later.

Fig. 2 shows the lower half of a set of dies with a break-

down A. an anvil B, and the die impression C. The sprue is

shown at D, the gate at B, the flash at F. and the shank at G.

In Fig. 1 are shown several completed forgings before being

trimmed. The center of the eye-bolt is the only part that

has been trimmed. The excess metal around the forging is

called the "fin" and is removed in a separate operation, which

may be done either hot or cold. If the forgings are to be

cold-trimmed, as is the case with most small forgings, the

dies are made with a cut-off to sever the forging from the

bar when finished. If the forgings are to be hot-trimmed,

they are severed in the trimming press, and the forging dies

Fig. 4, Drop-forging Dies of a Type that
ehould be made or a High-carbon Steel and
not hardened

Fig. 5. Laying out the Dies: Transferring a Ldne ft-om One Die to
the Other of a Pair

will need no cut-off. Fig. 3 shows a group of small finished

forgings.

Thus far we have considered only dies with one impres-

sion, but in dies for first-class forgings, especially when there

is a large number to be made, two impressions are provided,

the forming and the finishing. The forging is nearly com-

pleted by the edger and the forming impression (and anvil

if needed), and finally struck several blows in the finish-

ing impression to bring it up to size and finish it. Thus the

finishing impression is saved the severe duty of completely
forming the forging, and hence the dies last longer. On small
and medium-sized forgings these two impressions are placed

side by side in the same die, but if the forging is large, the

finishing impression is made in a separate set of die-blocks

and set up in a hammer beside the dies that form the forging.

The forger uses both hammers to get out the work in such

cases. It is seldom that more than two impressions are

cut in the same set of dies, but if the piece is small and the

number of pieces to be forged great, it is often advisable to

make the set of dies with two or more finishing impressions

in addition to the forming impression. If this is done, the

die has a longer life, for after one of the finishing impressions

gives out by spreading or "checking," there is still a good fin-

ishing impression left.

In addition to these different styles of drop-forging dies,

the dies for trimming the fin from the forging must be taken
into consideration. As already indicated, trimming dies are

of two classes: those for trimming the forging while it is

hot. and those for trimming the forging after it is cold. The
making of drop-forging dies for forgings of other metals
than steel or iron involves the use of special methods. This
phase of the subject will be treated later in this series of

articles.

Information Required by the Die-sinker

Before the die-sinker begins making the die, he should be

given certain information about the job he is to do, in order

to make a set of dies that will give satisfactory results. As
a general rule, he is furnished with either a drawing or a
model of the finished part, or. what is most satisfactory of
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Fig 6. Templet with Shrinkage. Draft and Finish Allowances added, used
In turning out the Impression in a Die tor a Bevel Gear Blanic. B shows
the Finished Gear Forging after being machined

all, with a sample forging. He must know what finishing

operations the forging is to pass through, so as to allow

enough stock for machining, and he must know of what

metal the piece is to be made, so as to cut the dies large

enough to allow for the shrinkage of the metal.

With this information supplied, he must decide upon some

other points that are largely a matter of judgment on his

part—^points that have to do with the successful working of

the dies. He must decide, first, whether to make the set of

dies with a forming impression in addition to the finishing

impression; second, the way in which to "face" the impression

on the die-block, so as to be able to use the best form of edger;

third, whether to include an anvil in the dies; and fourth,

the type of hammer or hammers the dies will be used in, so

that the dies are made in blocks of the proper size. In making
the trimming dies, he must also decide whether to trim the

forging hot or cold. With these points decided, he is prepared

to start the making of the dies.

Steel for Drop-forg-ing Dies

Open hearth crucible steel is the material from which nine-

tenths of all drop forging dies are made; a 60-point carbon

steel is used for most of the dies. In some cases, however,

steel as low as 40-point carbon and as high as 85point carbon

is used, but few shops use anything but 60-point carbon steel

for the general run of work. If a low-carbon steel is used,

a special hardening treatment is required, which outweighs
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any saving in the price of the steel. Of course, the high-

carbon steels make good dies, but except in special cases,

there is no necessity for using so high-priced a steel. The
average 60-point carbon steel die, if properly hardened,

should last for from 15,000 to 40,000 forgings, and sometimes

as many as 70,000 forgings are made from one set of dies.

In making dies tor large forgings, it is often considered

advisable to use SO-point carbon steel for the dies, and not to

harden them. This obviates the danger from "checking" or

cracking in hardening, and the steel, unhardened, is hard

enough to resist the tendency to stretch. In Fig. 4 is shown,

in cross-section, a pair of drop-forging dies for forging auto-

mobile hubs. Dies of this design should be made of high-

carbon steel and left soft, on account of the projecting ring

in the bottom of the impression which would be very apt to

break off it the die were hardened. A steel fairly high in car-

bon should always be employed for dies that are to be used

for making forgings from tool steel or other hard steel. When
making forgings for very thin parts that cool quickly while

being forged, it is usually preferable to use tool steel for the

dies, in order that they may be hardened to a depth sufBcient

to withstand the tendency of the dies to "dish." A drop-forg-

ing die or any die used in the drop hammer, is said to be

"dished" when the force of the blows it receives causes

the central part of the face to sink beneath the level of the

remainder of the face. This condition results in forgings or

stampings that are too thick in their central parts. Dishing

is usually traceable to a low grade of steel or to improper hard-

ening.

Preparation of the Stock

The best method of preparing the die-blocks is to plane

the stock in lengths of from six to eight feet, after which

it may be cut to any lengths required by the sizes and shapes

of the forgings for which the dies are being made. Occasion-

Fig. 7. The Pratt .:. iMe-dinkiiig Machine

ally a pair of die-blocks must be planed for a special job,

but it is quicker and cheaper to plane them in lengths when

the work warrants it, although many shops do not take advan-

tage of this. The steel may be obtained from the mills in ordi-

nary sections suitable for dies six or eight inches in height,

which are the sizes mostly used. At the time of planing, the

dies are "shanked" with the proper bevel and height of

shank, to agree with the system in vogue in the shop where

the dies are to be used.

The die-blocks are planed on the front and left-hand sides

for a distance of two Inches or a little less from the face.

These two cuts are merely "skin chips," and are perfectly

square with each other and with the shank of the die; their

purpose is to furnish faces from which the impressions may
be laid out. The use of these "matching-sides" is plainly

indicated in Fig. 5. The reason for using the left side is

because the edger is always to the right, and in cutting away
for this part of the die, the lay-out face would be destroyed.

This would make it impossible to work from that side after-

wards, in case it should be necessary to make changes in

the impression. On the left side the anvil is formed, but

this interferes but little with the working face that has been

Fig. 8. Special Cutter Chiu l: r. r il:e Die-sinking Machine

planed, because the anvil occupies but little space, at least

as regards depth. In planing these working faces, care must

be exercised to have the faces perfectly parallel with the

shanks of the dies; otherwise the two halves of the forging

will appear to be twisted with relation to each other, and to

correct the error it will be necessary to "shim" the dies—

a

practice that should be permitted only as a last resort.

There are various precautions taken to prevent blunders in

the setting up of the dies. The forger usually lines up the

dies by matching the sides of the die-blocks. On dies whose

matching faces have been cut away, the die-sinker usually

cuts a deep "nick" from one die to tne other, while they are

in alignment. The shank of the upper die-block is milled

with a "half-hole" to fit the familiar "dutchman" in the ham-

mer of the drop-press.

Laying Out the Dies

We are now ready to take up tne work of laying out and

cutting the impressions in the dies. The laying-out of drop-

forging dies is totally different from the laying-out of blank-

ing dies, this being due principally to the different allow-

ances that must be made for shrinkage, draft and finish. The

allowance for shrinkage is an important one. In order to

properly understand the considerations to be taken into

account, it is necessary to understand the trimming methods

employed for removing the fin. Small forgings are invariably

completed, and the fin trimmed off after they are cold; such

forgings are said to be cold-trimmed. Larger forgings are

trimmed hot and then struck once or twice to finish and

straighten them, as it is probable that the trimming haa

somewhat distorted them. At the time of the last blow, the

forging has cooled to a low red heat. . In making dies for

small cold-trimmed steel forgings, the proper allowance for

shrinkage is 3/16 inch to the foot or 0.015 inch to the inch.

Such forgings are completed at a bright red heat, and the

rate of shrinkage is great.

In making dies for hot-trimmed steel forgings, which are

of medium and large size, the proper allowance for shrinkage is

Vg inch to the foot or 0.010 inch to the inch. Hot-trimmed

forgings, receiving the finishing blow while relatively cold,

shrink a smaller amount than forgings that are cold-trimmed.

These proportions hold true for all dimensions of the die

impression, whether they be depth, width or length. In

making dies for forging bronze or copper, the same principles

apply, and the rate of shrinkage for cold-trimmed forgings is

3/16 inch to the foot, and for hot-trimmed forgings Vs inch to

the foot, or practically the same as for steel.

The Draft Allowance

It would be very convenient if w-e could sink forging dies

with sides perfectly straight, the same as a die-casting mold,

but in die-sinking this is impossible, as the forging would

stick In the die. To overcome this tendency, we employ

"draft," just as the patternmaker does. The amount of draft
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given a drop-forging die varies from 3 degrees to 10 degrees.

It the die is for a tliin regular forging, like an oval treadle

plate, 3 degrees is ample, but it the forging die is deep, with

narrow ribs which are apt to stick, at least 7 degrees is neces-

sary. Should the die be for forging a piece that is ring-

shaped or has a ring in its make-up, the central plug that

forms the interior of the ring will require a draft of 10

degrees, because, as the forging cools while being worked, it

Fig. 9. Chuck Parts and Cutters for the Die-s'nking Machine

tends to shrink together around the plug, and if the draft Is

insufficient, it will stick in the die. With the above excep-

tions, however, the majority of drop-forging aies are cut with

a 7-degree draft. For convenience in laying out, it is well

to remember that a 7-degree taper equals practically a i^-inch

taper to the inch, and a 10-degree taper, 3/16-inch to the

inch.

The Allow^ance for Finish

By "the allowance for finish" is meant the additional metal

that is "put on" the forging at those places that are to be

hot-trimmed, the templet can be used in laying out the trim-

ming die and punch. The use of a templet insures that

the two dies will match perfectly, for after laying out the

lower die, the templet is simply reversed and used for the

upper die. The templet should be made of thin sheet metal,

and if brass or zinc is used, it may be sawed out with a

band or scroll saw and then filed to the line in the usual way.
Fig, 6 shows at A a, templet for a bevel gear forging, with
the various allowances made, ready to be used in laying out

the impression; B is the finished gear blank. First the out-

line of the finished forging is laid out, then the draft allow-

ance is added, and at those points that must be machined,

allowance is made on the templet for this purpose. In laying

out the set of lines for the shrinkage allowance, a shrink-rule

is used, either a Vh inch to the foot or a 3/16 inch to the foot,

as the case may require.

Frequently it happens that the outline of the forging at the

parting line is simple and regular, as, for instance, in the

case of an eye-bolt forging. In the case of such a simple shape,

there is no necessity for a face templet, as the outline may
be laid out from the two matching-sides of the dies by means
of a square and dividers. In order that the outlines of the

impressions on the two blocks may come in perfect alignment,

two and sometimes three combination squares are used in

locating the templet on the blanks, in case a templet is used.

The templet is placed in its proper position on the face of

one of the die-blocks, and a combination square is set from

each of the matching-sides to the edge of the templet. With

the templet against the ends of the square blades, the outline

is scribed; then, without changing the blades of the squares,

they are placed in corresponding positions on the other die-

block, thus locating the templet (now reversed), and the out-

line is scribed on this die. The combination square also affords

a good way for transferring lines from one die to the other.

Fig. 5 shows the die-sinker transferring a measurement from

one die to the other die upon which he has started work.

After the outlines of the two impressions are scribed on the

faces of the die-blocks, they should be either lightly prick-

punched at intervals along the lines, or they should be traced

with a small, sharp chisel, using the chisel after the manner
of a punch, and moving it after each tap of the hammer so

as to obtain a clear, deep, continuous line.

Fig. 10. Hub, Forming and MisceUaneous Cutters for the Die-slnklng Machine

machined. Very often it happens that there is no finish

required on the forging, in which case, of course, there will

be no allowance. Usually, however, there are bosses to be

faced off or other places that require machining, and in such

cases the forging is left 1/32 inch oversize at these points.

Scribing- the Outline

In laying out the dies, the first step is to copper the faces

of both the upper and lower die, after which center lines

should be scribed from the two matching-sides of the die-

blocks. If the forging is irregular in outline, it is advisable

to make a templet. Not only will the templet be useful in

laying out the two impressions, but if the forging is to be

In planning the lay-out of a drop-forging die, there are sev-

eral points that must not be overlooked. The heaviest end

of the forging should always be at the front of the die-block,

as illustrated in Fig. 2. This makes the forging easier to

handle while being forged and still on the bar, and it also

permits the use of a liberal-sized sprue. In selecting a die-

block and laying out the impression, there should be at least

1% inch left all around the impression from the outside edge

of the block or from any part of the die. such as the edger,

anvil or forming impression. If the forging has a hub or

other projection that extends some distance from the body

of the forging on one side, as in the illustration at the center

of Fig. 3, the upper or top die should contain this deeper im-



Julv, 1911 MACHINERY 855

pression. This is an important point, for every' die-sinker and
drop-forger knows that it is easier to "shoot" the metal up
than down; just why it is so, however, is difficult to under-
stand.

Sinking- the Impression—The Machine Work
The work of sinking the impressions in the dies may be

roughly divided into two parts: the machine work, and the
hand work. In the machine work, the lathe and the vertical

milling or die-sinking machine are the two principal machine
tools used. Generally speaking, if there are parts of the im-

pression that can be cut out on the lathe, it Is good policy to

do this work first, although there are exceptions to this rule

which will be mentioned later. The advantage of doing the

lathe work first lies in the fact that a large amount of the

stock is removed quickly and uniformly, so that the die-sinker

has a better chance to start the milling cutters.

Tie best method of holding the dies for the lathe work
is by means of a special bolster, bolted to the faceplate. The

Fig. 11. Using the Circular Attachment

bolster is planed to take the shank of the die-block, which
is held in place by a key. This method has certain advantages

over the practice of holding the die-block with set-screws, in

that the block may be more easily made to run true, and there

is less danger of the die-block working loose. Much time may
be saved in the turning if the lathe is equipped with a com-

pound rest, for the draft may then be bored out by swinging

the rest over the required number of degrees. If the lathe

work is other than very plain, it is necessary to make use

of templets. In turning out the impression for a bevel gear

blank, for instance, the templet for the turning would appear

as shown at A in Fig. 6. A study of this templet will give

a good idea of the allowances for draft, shrinkage and finish.

The lines of the finished gear show a straight hub, that is,

there is no bevel on its sides. In cutting the impression,

however, these lines must be given a draft of 7 degrees

to prevent the forging from sticking in the dies. The top

and bottom of this hub, as well as the face where the teeth

are to be cut, will of course be machined; therefore 1/32 inch

is added to the templet at these places. The shrinkage allow-

ance is taken care of by laying out the dimensions of the

templet with the Vs inch to the toot shrink-rule, as the forging

will be trimmed hot.

The Die-sinking Machine

The die-sinking machine is by far the most important asset

of the die-sinker's equipment. At the present time, most die-

sinking shops are equipped with machines of the Pratt &
Whitney make—^the No. 2 machine for the small and medium
work and the No. 3 for the heavy work. These two machines

will take care of any dies to be made, and in small shops

whers but one die-sinking machine is installed, the No. 2 size

will be found sufficient, if the work is not verj' large. The

illustration Fig. 7 shows the latest model of the No. 2

machine. The dies are held In the vise of the machine, the

shank of the die-block furnishing a good gripping surface.

The cutters are held in a spring chuck, that, by substituting

different collets, will accommodate cutters made of stock from

% inch to 1 inch diameter. TTiis chuck, shown in Fig. S, and

its parts in Fig. 9, is made in three pieces—the shank A,

which is recessed to take the split collet B. and the sleeve C,
which has an Internal taper bearing surface. As the sleeve
is screwed onto the shank, the split collet is compressed,
drawing together upon the cutter without throwing it out
of center. The sleeve is tightened by the aid of a spanner
wrench, ami no troulile is experienced Ironi tlie cutter slip-
ping in this style of chuck.

Cutters for Die-sinking

The subject of cutters for die-sinking is a very important
one, for neither good nor fast work can he done with poor
cutters. The very best of roughing cutters can be made
from "stub ends" of Novo drills, and nearly every die-sinker
takes advantage of this fact. These short drills are ground
ball-pointed on the cutting end, given clearance, and the
center ground out as shown at D and E in the illustration
Fig. 9. This kind of cutter is so easily and quickly made,
and stands up so -well in "hogging out" the stock, that it does
not pay to use any other kind.

For finishing, the cutters are made with three or more
flutes, so as to get smooth surfaces. Finishing cutters must
be provided in a large variety of shapes, to take care of tbe
various forms in the dies being cut. At F. G. H and I in Fig. 9
are shown good examples of finishing cutters, most of which
are made for finishing dies with a draft of 7 degrees; at
,/ and A' are shown special cutters, the former for cutting
very narrow grooves, and the latter for shallow dies with
a draft of 2 degrees.

The die-sinker is guided in the milling by the lines laid out
on the face of the die-block and by the index on the pilot
wheel of the die-sinking machine, the scribed lines giving
the outline, and the index of the pilot wheel taking care of
the depths of the various parts of the impression. Except
when using special cutters like hub and forming cutters, no
oil is used on the tools. The speeds at which the cutters
should work vary with the size and style used. If the
cutter is a small one, like that shown at J, Fig. 9, the speed
may be much higher than would be used with a stout cutter
like that shown at G. Of course, special forming cutters that
are sometimes as large as 3 inches in diameter must run very
much slower, and the use of lard oil is advisable. Fig. 10

Fig. 12 Roughing out the Impression

illustrates some of these hub and forming cutters, and also
shows a large variety of finishing cutters of various shapes
and degrees of draft.

All circular parts of the impression are not bored out in
the lathe, and indeed it is rarely advisable to bore out any
parts under 3 inches in diameter, especially if they are deep.
These small circular depressions are best taken care of by
special forming cutters or by the circular attachment on the
die-sinking machine.

A great many forgings for machine parts have bosses In
which must afterwards be drilled a central hole. It is not
practical to forge the part with the hole, but it is a great
help to "spot" the forging, and thus obviate the necessity for
using a jig for the following operation of drilling the forgings.
To produce the projection in the die for this "spot," a hub
cutter is used. (See A and B in Fig. 10.) On account of
being milled out at the center, and relieved, the cutter will

leave a cone-shaped projection in the bottom of the impression
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that will produce a deep countersink in the boss of the

forging.

It is very essential that a large cutter should be correctly

located in relation to the outline of the impression before

being fed into the die. In order to check its location, it is

well to scribe, from the same center, a circle one or two

inches larger than the one that is used for obtaining the out-

line. On this outer circle, four points, equidistantly spaced,

should be prick-punched. After lightly entering the cutter,

the outline should be tested with dividers from these four

points.
The Circular Attachment

The circular attachment on the die-sinking machine is a

valuable feature in milling the impressions. By its use, much
circular work may be done that would be awkward to bore

out in the lathe, and short arcs may be cut far better and

quicker than in any other way. In using, a straight pointed

rod is held in the chuck in place of a cutter. The machine

table is adjusted with the two feed handles until the indi-

cating marks, placed on the sides for this purpose, are in

line. The table is lowered and the die-block located in

the vise so that the center point of the arc to be milled

Is directly under the indicator in the chuck. Thus located,

the table may be moved off center far enough to bring the

cutter to the part of the impression that is to be milled, and

the line followed by using the feed provided. In Fig. 11, the

die-sinker is cutting the impression for forming the eye of a

chain hook, using the circular attachment in doing so. The

old-style method of cutting these curves, used when the die-

sinking machines were not equipped with circular attach-

ments, was to loosen the check-nuts of the swivel vise, and

after moving the die to the proper distance from the center,

clamping a long steel bar to the vise, and rotating the vise

by hand. This method is here mentioned for the benefit of

those whose die-sinking equipment is not of modern design.

Throughout all the machine work on the impressions, it

must be remembered that as little stock should be left to

be taken out by hand as is possible, for not only is hand work

slower, but Its quality can never equal machine work that is

properly done. To this end, the finishing cutters should be

run over the last cut two or three times, so as to get the

smoothest possible surfaces. The heavy milling should be

done with the roughing cutter, held in the chuck close to

the cutting point, after the manner illustrated in Fig. 12.

If, after the finish milling, the surfaces are smooth and the

line is "split," there will be little left to be done by hand

save the corners and possibly a few irregular shapes that

cannot be milled. In the final milling cut for finishing to

correct depth, exact dimensions may be obtained by setting

the cutter so that it just touches the surface of the die, and

then moving the index on the pilot wheel to zero and raising

the table to the required dimension, as indicated by the

reading of the index.
* * *

SOLDERING ALUMINUM
A new method of treating aluminum for soldering has been

patented by L. Maitre of Predame, Switzerland. The aluminum

is prepared for soldering by first depositing a thin layer of

iron on the surface. It is then immediately immersed in

boiling water and then in cold water. Next it is reheated

until the deposit has acquired a blue color, when it is again

immersed in cold water in the same manner as that employed

in hardening steel. This treatment causes the iron deposit

to adhere more strongly to the aluminum base. The film of

blue oxide is now removed from the surface of the iron deposit

by means of fine emery cloth, when the parts are ready for

soldering. The soldering is accomplished by the ordinary

method employed in soldering sheet steel or similar work.—

The Brass World.
* * *

Trouble has sometimes been experienced in hardening high-

speed steel tools in the chloride of barium bath, by the forma-

tion of drops of an exceedingly hard substance that cling to

the steel. This substance is so hard that it can be ground

off only with great difficulty', with emery or carborundum

wheels. The trouble can be avoided by skimming off all scum

or dross floating on top of the melted barium.

HALF A DAY IN AN OIL-COUNTRY SHOP
By v. J. M.

It was one of those first warm days in the springtime

when a person feels lazy and the hum of machinery has a

sleep-producing effect; these symptoms used to be known as

"spring fever" before the advent of the more modern and
up-to-date disease called "hookworm." (Speaking of hooks

brings to mind that the fishing down at the canal is fine.

Tor, our helper, was down after quitting time and caught

some very nice suckers; one of them weighed—well, no mat-

ter how many pounds; it was good and big to hear him
tell it! ) We had just started in on a fairly long cut with

an unusually fine feed, intending to slide into the tool-room

and have a look at the Pittsburg papers which the cub gets,

to see what Jeff and llutt were up to, when along comes
Billy, the boss. We knew by the way he handled his six-

foot jointed rule that there was something doing.

"Say, Jim, I've got to go up to the brewery; Chris says the

ammonia pump is 'busted' and you know what that means.

Clem and Dick are both out on the Smith farm where the

power house burned so you kind of keep an eye on things

until I get back. Tell Brownie to be sure and lace the belts

on the blower at the foundry, for Sam has a big heat to pour

off to-night, and, by the way, we will have to make a set of

rings for the brickyard engine to-morrow. Tell John to take

the 12-inch pattern and nail a piece of rubber belting around

it. I guess that will make it so it will clean up. Sandy says

the new key we put in the gas engine at the wocdshop is

working out again, so send Mike down to have him drive

it in. And Big Ben, the blacksmith, wants a new bolster

bored to make those 2-inch pipe flanges for the boiler shop.

McGee wants a half dozen nozzles faced and some Z\i>- and
4-inch flanges.

"And say, if Teddy comes in from the refinery tell him we
will send a couple of our boilerraakers up there the first thing

in the morning; and as soon as Milt gets the cylinder he is

working on bored out, have him cut that temper screw-box.

Oh, yes, and keep Harry right on those connected valves

for we have twenty five to ship out to the Territory. If Clem

and Dick come back, send one of them over to the laundry,

for they want a new piece put on the lineshaft; and don't

forget to have those pulleys bored for the flour mill—which

reminds me that the boss from the rolling mill wants those

rail trucks right away, so you'd better get Dad to take the

castings to the planer, so that if he comes he'll see that we've

made a start.

"Have Ted put up the countershaft he took down on the

screw machine for we need some sucker-rod joints very soon,

and have Tom put up some cup packers for the 5%-inch hole
•—Syd wants them in the stove. Send Jim, the pipe-fitter, over

to the Park Hotel; something has gone wrong with their

dishwasher. Ike says he never wants to go back to the tan-

nery, so if they send in, let Joe get a scent; and, by the way,

when the team get back from the Valley Station, have them

return the load of coke that we borrowed from the upper

foundry and tell the joint turner that Jones Bros, want

that set of all-steel bits ready to go when their team conies

after the casing. Incidentally, the new man on the old lathe

can help rough out working barrels if he runs shy of work.

"Well, I must catch that 1:40 car. Guess you'll get along

all right. Oh, say, if my wife stops here on her way over

to town, tell her—tell her—well, don't bother, she won't believe

it anyhow."

At last he is off for the brewery and between you and me
and the tailstock, those breakdowns are sometimes imaginary.

Well, what did we do after listening to all that spiel? We
have heard him before—when he was dry—so we just sat

down on an empty nail-keg and tried to think out what to

do first with a week's work laid out ahead and less than half

a day in which to do it. Such a condition ought at least to

make a person sympathize with the boss that carries a load

like that around most of the time.

* * *

Foolish Question Xo. 1: When does a steady rest?
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ASSEMBLING OPERATIONS IN THE B. & S.

AUTOMATIC SCREW MACHINES-3
By S. N. BACON

The. assembling operation described in the previous install-

ment of this article was so successful that when the part

shown at A in Fig. S came along it was decided to make
this also in the No. 2 Brown & Sharpe automatic screw ma-
chine. Although this part was assembled in an entirely

different manner, it was found to be more interesting than the

preceding one. It is made up of a stud a, on which turns

the roller b. held in place by the washer c. the latter being

pressed on the stud. Referring to the part which is shown dis-

assembled at B in Fig. 8, it will be seen that there are two
unusual operations to be performed. The first is to ream a

B
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T
^6 T,

0.373 I

Fig a. The Assembled Part and ils Derails

large hole behind a small one. and the second is to cut off,

three times, this requiring the stock to be fed out three times

for the completion of each assembled part.

In operation, the stock is first fed out to the length shown
at A in Fig. 9, where the hole is centered, drilled, and the

Fig. 9. Positions of Stock for the Various Operations

washer shown in section at a is reamed to 0.375 inch diam-

eter. The remainder of the hole, which is in that part of the

stock that will form the roller, is bored with a recessing tool

to 0.380 inch. Meanwhile the circular form tool b has turned

the hub c to 0.377 inch diameter, and also formed the groove

in the roller. The form tool leaves sufficient stock around

the bottom of the hole to hold the parts together.

Before cutting off the washer, the special tool shown at B in

Fig. 9 comes forward and enters Vs inch into the hole. The
pilot of this tool is slotted and spring tempered, so that It

will take hold of the washer when it is cut off. When the

washer is separated from the bar. the cut-off tool drops back

and the stock is fed forward sufficiently to allow the roller

to be cut off. The pilot tool has now entered the hole of the

roller as seen at B, which also shows the relative position of

the washer. This pilot tool is also used as the stop, the

stock being fed against the face d.

The pilot, holding both the roller and the washer, now moves

forward until the end comes in contact with the stud at e,

when the turret still advances sutflciently to push the roller

on the stud, and also to press the washer on the end, thus

holding the roller in place. In the meantime the pilot has

been held against the end of the stud by the coil spring f.

The work is now fed forward to the over-all length, and cut

off as shown at C. Provision is made for the slight burr which

is left around the edge of the hole when the roller is cut off,

by cutting a groove g in the stud, as shown at A. The outside

diameter of the washer is turned with a box-tool, which

obviates the necessity of using an extremely wide forming tool.

The order of operations is as follows:

Revolu-
Order of Operations tions

Feed, stock to stop 27
Revolve the turret 34
Turn and center with box-tool 0.145 inch ris;-

at 0.0054 inch feed 27 2

Form 0.350 inch rise at 001 inch feed (350) (25)

Hun-
dredths

2

2 I/O

Revolu- Hun-
Order of Operations tions dredtha

Revolve the turret 41 3
Drill 0.5G1 inch rise at 0.0045 inch feed 125 9
Revolve the turret 42 3
Ream 0.145 inch rise at 0.0052 Inch feed 28 2
Revolve the turret 41 3
Recess front cross-slide cam 0.011 inch rise at

0.001 inch feed 14 1

Recess lead cam 0-260 inch rise at 0.0074 inch
feed 35 2V2

Revolve the turret 42 3
"

Cut off the -washer 0.360 inch rise at 0.002
inch feed 180 13

Take hold of washer with pilot — —
Clearance 14 1
Feed stock against pilot holder 27 2
Cut off roller 0.554 inch rise at U.002 inch feed 277 20
Clearance 28 2
Push on roller and washer 0.375 inch rise.... 42 3
Revolve the turret 42 3
Feed stock to stop 28 2
Cut off finished piece 0.554 inch rise at 0.002

inch feed 277 20
Clearance 14 1

Total 1385 100

With a spindle speed of 277 revolutions per minute it

requires 300 seconds to complete one assembled part, which
gives a gross output of 120 pieces in 10 hours. The writer is

not in favor of using the combination box-tool and center tool,

but in this case it was necessary as the turret was filled with
tools.

Referring to the lay-out of the cams shown in Fig. 10, it will

be seen that there are a number of short- lobes on the lead
cam. These lobes, when made accurately, will work just as
well as the longer ones, because the cam is turning very
slowly. The front-slide cam from 26i^ to 27% feeds the
recessing tool in at right angles to the spindle, and from
271,2 to 30 is a dwell, while the recessing tool is fed forward
by the lead cam. The front slide drops back a little ahead of

30, so as to release the recessing tool before it is -ft-ithdrawn

Mucliiiir-ru.y.Y.

Fig. 10. Lay-out of the Cams for Making and Assembling the
"Various Pieces

by the turret. From 33 to 46 the front cam actuates the cut-

off tool, separating the -washer from the bar, and after drop-

ping back enough at 46 to allow the roller to be fed out, it

again advances and cuts off the roller. After feeding the

stock again, the finished part is cut off by the lobe from 79

to 99.

The dwell on the lead cam -w-hich follo-n-s the recessing lobe

keeps the spring pilot in the hole of the washer while it is

being cut off. From 47 to 49 the stock is fed forward pre-

paratory to cutting off the roller. The rise from 71 to 74
which pushes the roller and washer onto the stud was not
made when the job was first set up, as it was a case of cut-
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and-try, to get the proper advance. The shape of the curve

shown in the illustration was finally arrived at and was suc-

cessful. When the stock is fed at 77 to 79 it reaches the

length shown at C in Fig. 9, and when it is again fed to 2

it reaches the length shown at A. The weight of the piece

causes it to drop before the cut-off tool has reached 99, so

that no interference occurs when revolving from one stop to

the other.

It might be well here to give the reason why one stop

could not be used for these last two feedings of the stock,

thus allowing space in the turret for a centering tool instead

of using the combination box-tool and center. The reason

this could not be done is that the difference in the length

between the two feeds is so great that the cam at 77 to 79

would have to be cut very much lower than it is from to 2,

and in rising from the low to the higher point of the cam, the

stop in the turret would strike the work before, it was cut off;

of course, cam space could be allowed to prevent this, but it

would mean lost time.
* * *

ALLIGATOR WRENCH WITH ADJUSTABLE
AND RENEWABLE JAW

An interesting improvement of the common alligator wrench

is the substance of U. S. patent No. 990.050 (April 18, 1911),

issued to F. 0. Jaques, Jr., Cranston, R. I. The device con-

sists, as shown in the illustration, of the usual handle end

and plain jaw, and in place of an unadjustable toothed jaw,

a circular projection is provided on which a square section

KNURLS AND KNURLING OPERATIONS

Alligator Wrench with Four-aided Renewable Gripping Jaw

of the form indicated, with teeth on all four sides, is placed.

This arrangement has several advantages, for not only does

it prolong the life of the wrench by having the wearing faces

renewable, but it also adapts it for use on tapered work, inns-

much as the gripping jaw, being free to turn on its spindle,

will conform to the taper and give a good grip, adjustin.g

itself automatically.
* * *

DEVICE FOR REMOVING KEYS FROM
SHAFTS AND PULLEYS

Jacob Butsch, Lynnville, Ind., has patented a device (U. S.

patent No. 986,113, March 7, 1911), for removing keys from

shafting and pulleys. The body of the device is in the form

of a vise or key-gripping member with two arms A pivotally

connected at B and having their shorter ends formed into key-

fitting jaws C. as shown in the illustration. These jaws are

:lf-ic/iiin:ri/.-V.r.

PRACTICE FOR THE BROWN & SHARPE AUTOMATIC
SCREW MACHINES

By DOUGLAS T. HAMILTON"

While on a recent visit to the works of the Brown & Sharp©

Mfg. Co., Providence, R. I., the writer obtained information

on the subject of knurls and knurling operations which will in

a measure supplement the articles previously published on

this subject in the June and July, 1909, numbers of Machinery

(engineering edition). The articles referred to dealt particu-

larly with cross-slide knurling operations, while the present

Patented Device for Removing Keys from Shafts and Pulleys

formed in a manner calculated not only to prevent slipping,

but also to prevent a swinging or pivotal action of the device

about the gripping points. The arms A may be clamped to-

gether with a bolt D, set at a sufficient distance back from the

pivot point B to give a good clamping action. A crosshead E
fits into recesses in the bent-up projections F on the ends of

the arms A. A bolt G through this crosshead is set in such a

manner as to press against the shaft from which the key is

to be removed. The illustration shows the manner in which

the device is set up for use.

Flff. 1. Brown Jz Sharpe Adjustable Turret Knurl-holder

article takes up knurling from the turret, and special knurl-

ing operations.

Adjustable Turret Knurl-holder

An adjustable knurl-holder for turret knurling is shown in

Fig. 1. This holder can be used for either spiral or straight

knurling, as the knurl-holders A can be swiveled to any angle.

The illustration shows the holders set with the zero mark

Fig. 2. Samples of Knurled Work

o])posite 30 degrees, in w^hich position the knurls would pro-

duce a diamond knurl, as shown on the piece A in Fig. 2. The

kuurl-hoklers A are held in the lugs B by collar nuts C which

are screwed onto the threaded shank of the holders. Lugs B
are graduated at 5-degree intervals, so that the knurls can be

easily set to the desired angle. These lugs project into the

body of the holder and fit in beveled slots cut to receive them.

The lugs are adjusted in and out by means of collar-head

screws D, only one of which is shown in the illustration.

These collar-head screws are locked by means of small brass

shoes, operated on by the headless screws E.

This knurl-holder can also be provided with bushings which

fit in the hole F for holding centering tools or other internal

cutting tools, so that other operations can be performed at the

same time as the knurling operation. The cutting tools are

held in position in the bushing by means of the set-screw G.

The chief advantage of this knurl-holder is that straight

* Associate Editoi-of JIachinekv.
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knurls cau be used for spiral as well as for straight knurling.

This is an important feature, as straight knurls are more
easily and quickly cut than spiral knurls, and also produce

better results.

Opening Knurl-holder

The range of the knurl-holder shown in Fig. 1 is somewhat
limited, in that it is impossible to knurl a piece of work back

from the end, when the diameter to be knurled is smaller

than or of the same size as the part preceding it. For this

2Iaohiii:i-!/.y.Y.

Fig. 3. Bro^Fn &, Sharpe Opening Knurl-noldar

class of work it is necessary to bring the knurl-holder onto

the work, and then force the knurls in to the depth required,

so that the work can be knurled in any desired position with-

out passing over the whole surface. A knurl-holder which can

be used for this class of work is shown in Fig. 3. This type

is used especially for woi-k similar to that shown at B and C
in Fig. 2, where, as can be seen, the knurled portions o are

practically in the center of the work.

The knurl-holder shown in Fig. 3 is made on the "swing"

principle, and consists mainly of two swinging members A,

in which the knurl-holders B are held by set-screws C. Rec-

tangular holes are provided in the swinging members A, into

which these knurl-holders B fit. As these two swinging mem-
bers have to work together, it is necessary to connect them.

This is accomplished, as shown in the illustration, by two con-

necting links D, attached to a stud E held in the main body

Fig. 4. Numbering Tool of the Swing Type

of the holder F by the nut G which is screwed onto the shank

of the stud.

In operation, the rising block, held on the cross-slide, presses

against the point a of the screw H. and forces the right swing-

ing member A in the direction of the arrow. This revolves

the stud E in the direction of the arrow, which action, in turn,

draws in the left swinging arm. These members are held

apart by coil spring / pressing against two spring plungers J,

which, in turn, press against two pins K held in the swinging

members. These pins K project into the main body of the

holder, and are stopped by means of two headless screws L,

which are tapped into the main body of the holder. The

swinging members A are attached to the main body of the

holder in the same manner as the ordinary swing tool. The

knurl-holders in this case, however, cannot be set to any de-

sired angle, but are held rigidly, so to speak, in the swinging

members. The forward ends of these holders are offset so

that a straight knurl is held at an angle of 30 degrees with

the axis of the holder for producing diamond knurling. How-

ever, the knurl-holder proper can be used for straight knurl-

ing or other knurling from the turret, by supplying it with

knui-1-holders B of the desired shape to suit conditions.

This knurl-holder is provided with a stop M, similar in

shape to an ordinary fillister-head screw, which is tapped into

the shank of the holder. The screw is flattened on the end

projecting from the holder, so that a wrench can be used for

adjusting it, the nut N, of course, being used for locking when
the stop is set in the desired position. The advantage of this

stop is that when all the holes in the turret are full and it is

necessary to feed the stock out again, the holder will act as a

stop when the stock is fed out into it. The rise on the lead

cam is, of course, used to govern the position of the knurls

on the work.
Numberingr Tool

In Fig. 4 is shown a swinging knurl-holder which was used

for rolling figures in a wheel for a cash register. While this

is not strictly a knurling operation, nevertheless knurling is

performed. The method of rolling the figures on the wheels

is interesting. The knurl A and the numbering wheel B are

tPei
.1f[K;/n'«ery,.V. T.

Fig. 5 Knurl-holder for Concave and Convex Knurling

made separately, and are screwed onto a sleeve C which, in

turn, is held on a pin D. This pin is driven into the swing-

ing member of the holder, and is held by a headless screw E.

The diameter of the knurl A is slightly larger than the

diameter, over the figures, of the numbering wheel, so that

the knurl comes in contact with the work first. The object

of this is to provide a drive for the numbering wheel, so that

it will not slip and "chew up" the letters, which are being

rolled in the work. The knurled portion is removed after the

letters have been rolled by a circular form tool operated from
the cross-slide, which operation leaves the work in the con-

Fig. 6- Bevel Knurl-holder used in the Turret

dition shown at D in Fig. 2. This idea of using a knurl to

drive the numbering tool is worth noting, as the same princi-

ple could be used in a number of cases for performing work
of this or similar character.

Knurl-holder for Concave and Convex Knurling

At E in Fig 2 is shown an acorn nut, a portion of which is

knurled as indicated. This operation would be difficult to
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perform with a cross-slide knurl-holder, owing to the fact that

the knurl could not be brought in straight—that is, having

its axis parallel to the axis of the spindle—as the knurl would

have a tendency to glide off. This, however, was accomplished

by knurling from the turret with a knurl-holder operated by

a rising block held on the cross-slide.

The knurl-holder for performing this operation, and the

knurl used, are shown in Fig. 5. This knurl-holder is of the

swing type, and is offset as shown. The manner of holding

the swinging member is that commonly used and needs no

description. The angle to

which the knurl-holder is

offset is such that the knurl

can be held with its axis

parallel to the face of the

work to be knurled. The
face of the work in this

case, however, is convex, so

that the axis of the knurl is

held parallel to an imagi-

nary line, joining the small-

est and largest diameters of

the knurled portion. Forc-

ing this knurl-holder in at

an angle, makes it necessary

to provide a roller on the

swinging member, so that

the pressure can be directed

in a straight line and still

deflect the swinging mem-
ber to the required angle

Fig. 7. Bevel Knurl-holder used on
the Crosa-slide

without cramping. The knurl A is held on a pin B driven

into the swinging member of the holder, and a rectangular hole

C is cut in the swinging member into which the Knurl fits.

Holders for Bevel Knurling

At F in Fig. 2 is shown a piece which is beveled and knurled,

and in Fig. 6 is shown the knurl and holder which were

used to perform the knurling operation. The holder is of

simple design and will not need further explanation. The

knurl is held, as shown, at the desired angle with the work,

on a pin driven into the knurl-holder. This simple knurl-

holder performed the operation successfully.

At G in Fig. 2 is shown a piece somewhat similar to that at

F, but it is smaller in diameter, and the included angle of the

tapered portion is less. This piece was not knurled from the

turret, but was operated on by a cross-slide knurl-holder of

the type shown in Fig. 7. The body A of this holder is

cylindrical in shape, while the shank B is of rectangular sec-

tion, and is held in the cross-slide holder used for holding

straight forming tools. This holder can be furnished for the

Brown & Sharpe automatic screw machine when so desired.

The knurl C is made with a shank, which passes into the

body of the holder A and is held in the holder by a pointed

Fig. 8, Turret Knurl-holder for End Knurling

set-screw D fitting in an annular groove cut in the shank of

the knurl. As the thrust exerted on the knurl when In opera-

tion is considerable, it is necessary to provide this knurl-

holder with roller bearings to reduce the friction. Two steel

washers E act as retainers for the ball bearings F, and an ad-

ditional bronze washer G is provided to separate the body of

the holder from the tool-steel retainers. These retainers E
are hardened, as is also the knurl C.

Turret Knurl-holder for End Knurling

It is sometimes necessary, when using special turret tools,

especially those of the generating type, to knurl the end of

the work so that the tool in the turret can be kept in step

with the work. The knurl-holder and knurl for performing

this class of work are shown in Fig. 8. The knurl A is held

in the holder at an angle with the horizontal center line. The
angle a at which the knurl is held should be from 15 to 30

degrees; about 20 degrees, however, is ordinarily used. The
shank of the knurl A passes into the body of the holder and fits

in a bronze sleeve B. the sleeve being driven into the holder. An
oil groove is cut in this sleeve to supply oil to the shank of

the knurl. A hardened steel washer C and a bronze washer D
are also provided to reduce the friction. The knurl is held

up against these washers C and Z) by a collar E, which is

fastened to the shank of the knurl with a pin F.

This type of knurl-holder is also used for assembling opera-

tions. The piece to be assembled on the work in the chuck

is put in place, and the knurl-holder is brought in, upsetting

the end so that the part assembled cannot be taken off. A
hole is usually drilled in the end of the knurl, as shown, to

facilitate the cutting of the teeth.

Laying Out Cams for Turret Knurling Operations

Knurling from the turret differs from knurling from the

cross-slide, in that the turret knurl-ho'der cannot be taken

, K k855 >J
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Fig. O. Cams for Making Brown Si Sharpe Micrometer Sleeve, sbowlng
method of Laying out Lobe for Turret EDuriing

off the work on the quick-drop of the cam. If this were done.

the knurls would "chew up" the knurling which has been

made on the forward travel of the knurls. The method of

laying out the rise on the lead cam for knurling from the

turret is shown in Fig. 9. This is the lay-out of a set of cams
for making a Brown & Sharpe micrometer sleeve, shown at A
in Fig 2. The other machining operations on this sleeve,

however, are not within the scope of this article, so we will

turn our attention to the lobe which performs the knurling

operation. This lobe is shown at A on the lead cam. It will

be noted that the part of the lobe for the forward travel of

the knurls covers a greater number of hundredths of the cam
surface than does the part of the lobe used for backing the

knurls off the work. As a rule, the part of the lobe used in

backing the knurl off the work should contain about half the

number of hundredths used for feeding the knurl on the work,

or, in other words, the feed used for backing-off should be

about twice that used for feeding on.

Designing and Cutting Bevel and End Knurls

The making of bevel knurls differs from the making of

bevel gears only in that the pitch circle of the knurl is not

taken into consideration, as the teeth are sliallow and do not

require to run in any previously formed teeth, but make
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teeth by a rolling action. This rolling action displaces a cer-

tain amount of the material to form the teeth, and in so do-

ing increases the diameter of the work, thus changing the

original pitch circle. Knurling is similar to thread rolling

In this respect.

In Fig. 10 is shown the ordinary method of designing a

bevel knurl. Angle a, of course, is made to conform to the

face angle on the work. The face angle fi on the knurl can

be found by the following formula: First find tan >), which

d
is equal to — ((i = depth of tooth, aud A ^ length of face cone

A
radius of knurl.) The diameter of the knurl, D. is made to

suit the requirements.

Then
^ = a + r,

The included angles of the teeth for the knurls used in

knurling different materials were given in the June, 1909,

Fig. 11

Machuu-ri/.N-Y.

Plff. lO. Method of Finding the Cutting Angle of Bevel Knurls.
Fig. 11. Method of Finding the Face Angle of End Knurls

number of Machinery (engineering edition), as was also a

table giving the depth of teeth for various included angles.

Reference should be made to the above in connection with this

article.

In Fig. 11 is shown a method of designing an end knurl.

The bottom of the tooth in the knurl should be at right angles

to the center line of the spindle when the knurl is held in the

position shown, so that the face of the teeth on the knurl

project past the perpendicular, thus forming the teeth in the

work deeper at the outer circumference than at the center. In

cutting the knurl, when the angle 6 at which the knurl is

held in the holder is known, the setting of the knurl in the

milling machine is, of course, a simple problem. The face

angle of the knurl has to be found, however, before the knurl

can be made. This angle can be found by the aid of the fol-

lowing formulas, in which

e= angle of inclination of axis of knurl,

5= angle of bottom of tooth with axis of knurl,

7 =; tooth angle,

= face angle of knurl,

R = radius of knurl, made to" suit requirements,

i?i= distance from vertex to circumference at bottom of tooth,

i?,^= distance from vertex to circumference at face of tooth.

(t,=r depth of tooth.

5 = 9(1 degrees - 6

R
R, =

cos e

R, = i?, - (rf, X tan 0)

Hence

tau 7 = —
R'.

For example, assume that it is required to design an end

knurl with the following data:

Angle e = 20 degrees.
Depth of tooth, d, = 0.027 inch,

Radius of knurl, R = 0.375 inch.

Then
0.375 0.375

i?, = :
= = 0.399 inch.

R, = 0.399 — (0.027 X tan 20 deg.) = 0.399 — 0.0098 = 0.389 in.

S = 90 deg. — 20 deg. = 70 deg.

0.027

tan 7 = . = 0.0G94, the tan of 3 deg. 58 min.
0.389

Hence

0^20 deg. — 3 dog. 58 min. = 16 deg. 2 niin.

For some classes of work it may be necessary to have the

diameter of the knurl tapering, so that the circumference is at

an angle of 90 degrees or less to the face of the knurl. This,

however, decreases the strength of the teeth at the circum-

ference, and promotes chipping of the teeth.

Rise on Lead and Cross-slide Cams for Turret Knurling

Knurling from the turret can be divided into five distinct

groups as follows:

1. Spiral or diamond knurling wnen the knurl-liolder is

operated on entirely by the lead cam;

2. Spiral or diamond knurling when the knurl is operated
on by both the lead and cross-slide cams;

3. Bevel knurling when the knurl is operated entirely from
the turret;

4. Bevel knurling when the knurl is operated on by both
the lead and cross-slide cams;

5. End knurling when the knurl is operated on entirely
from the turret.

The rise on the cam for knurling from the turret, subject

to the conditions above stated, can be found by referring to

Fig. 12. At A is shown the diagram for spiral or straight

knurling when the knurl is operated on entirely from the tur-

ret. The rise on the lead cam for this operation would be

6 + n. The value a takes into consideration the bevel on the

knurl, which is necessary to prevent the corners from chipping.

For spiral or straight knurling when the knurl is operated

on by both the turret and cross-slide cams, the diagrams shown
at B and C are used. Here the lead cam brings the knurls onto

the work into the position shown, by the quick-rise of the cam.

A dwell is then made on the lead cam, and the cross-slide cam
forces the knurls in to the proper depth. The lead cam then

advances, while a dwell is made on the cross-slide cam. The

^FULCRUM OF
' KNURL- HOLDtR

POINT OF APPLICATION

OF RISING BLOCK

f i

A

^

^

Maiihlnern. X. Y.

Fig. 12. Diagrams for Finding Rise on Lead and Cross-elide
Cams for Turret Knurling

rise on the lead cam is equal to c. or the length of the knurled

portion, minus the thickness d of the knurl. The rise h on the

cross-slide cam is found by the following formula:

ex/
h:

cos 20 deg. 0.9397

The value e is equal to the depth of the tooth. This value is

slightly greater than the rise on the cam required for knurl-

ing, as the material is displaced. However, the depth of the

tooth, e, is near enough for all practical purposes.

The method of obtaining the rise on the cam for bevel knurl-

ing when the knurl is operated on entirely by the lead cam, is

shown at D, where i equals the rise required on the cam. The
rise i is obtained by means of the following formulas, where

k = face cone radius of work,

i= diameter of work.
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ir=;rise required on cam,

a= angle of bottom of tooth with axis of work,

/3 =:: angle of face with axis of -work,

«= tooth angle,

d, = depth of tooth.

J
k =

2sm;3

k

Then
rf.

0.010 to 0.015 inch.

sin o

The melliod used for obtaining tlie rise on the cross-slide

cam for bevel knurling when the kuiu-1 is operated on by both

the lead and crossislide cams, is the same as that shown at

FEEDS FOR TURRET KNURLING

Pitch Brass Rod, Gun Screw Machine Steel, Tool Steel,
of Feed per Iron, Feed per Feed per Feed per

Knurl Revolution Revolution Revolution Revolution

10 0100 0.0080 0.0060 0.0040
In 0.0105 0.0U84 0.0063 0,0042
20 0.0110 0.0088 0.0065 0.0044
22 0.0115 0.0092 0.0068 0.0046
24 0.0118 0.0096 0.0070 0.0018
26 0.0123 0.0100 0.0073 0.0050
28 0.0128 0.0103 0.0074 0.0051
30 0135 0.0106 0.0076 0.0052
32 0.0140 0.0110 0.0078 0.0053
34 0.0145 0.0115 O.OOSO 0.0054
36 0.0150 0.0120 0.0082 0.0056
38 0.0153 0.0125 0.0084 .

00.-)7

40 0.0158 0.0128 0.0086 0.0058
42 0.0164 0.0132 0.0088 0.0059
44 0.0168 0.0136 0.0090 0.0061
46 0.0173 0.0140 0.0092 0.0062
48 0.0178 0.0143 0.0094 0.0063
50 0.0182 0.0145 0.0098 0.0064
53 0.0185 0.0148 0.0103 0.00U5
54 0.0189 0.0150 0.0108 0.0066
56 0.0193 0.0153 0.0111 0067
58 0.0195 0.0156 0.0115 0.00(i8

60 0.0198 0.0158 0118 0.0069
02 0.0200 0.0160 0.0120 0.0070

C in Fig. 12. The holder in wliich the knurl is held is offset,

so that the face of the knurl is held parallel with the face of

the work when being fed in. The depth of the tooth, there-

fore, is used tor obtaining the rise on the cross-slide cam, by

the aid of the diagram shown at C. No rise is required on the

lead cam, as the knurl is brought to the correct position on the

work by the quick-rise of the cam, and then allowed to dwell

until the knurling is completed.

The method of obtaining tlie rise on the lead cam for end

knurling is shown at E. where it can be seen that the rise I

equals the depth of the tooth.

Speeds and Feeds for Knurling

Ivnurls, as a rule, can be operated at about the same speed

as circular forming tools, if the proper feed is given and the

knurl is provided with a copious supply of good lard oil. How-

ever, it may be advisable in some cases, especially when knurl-

ing tool steel or drill rod, to decrease the speed somewhat.

Definite information cannot be given for feeds for turret

knurling, as it is impossible to take into consideration all the

various conditions under which a knurl will be operated.

^Vhen two knurls are employed for diamond or spiral knurl-

ing, the knurls can be operated at a higher rate of feed for

producing a spiral than they can for producing a diamond

knurl. The reason for this is that in the first case the two

knurls would be working in the same groove, whereas in the

latter case the two knurls are working independently of each

other, so that each has to do its own share of the work. An-

other condition encountered is end knurling where the knurl

only has to be fed in to the depth of the tooth. Here the feed

varies, of course, from that used for spiral or diamond knurl-

ing; so ;t is obvious that no definite rule can be laid down

FORMED GEAR
BEFORE
TRUING

which will cover all conditions. The diameter of the work Is

also a determining factor, making the problem still more dif-

ficult. Feeds for turret knurling are given in the accompany-

ing table for knurling different materials. The feeds here

given are applicable particularly to spiral and diamond knurl-

ing, but can also be used, with judgment, for bevel or end
knurling. The diameter of the work is not taken into con-

sideration, and allowance should be made for this when using

the feeds given. The feeds to be used for backing the knurls

off the work should be as follows: For brass, screw stock and
machine steel, twice the feeds given in the table; and for

tool steel, three times the feeds given in the table.

* * *

MAKING GEARING OF SHEET METAL
U. S. patent No. 985,905 (March 7, 1911), issued to Allen

Johnston, Ottumwa, Iowa, describes an interesting method of

forming gears from sheet metal. Referring to the illustra-

tion, A is a die body which contains in a central tapered hole

a series of hardened steel ribs B, extending lengthwise of this

hole and held top and bottom by the beveled members shown.

The punch body C is similarly arranged with a series of

lengthwise ribs D,

also held in place

by beveled connec-

tions, as Indicated.

The ribs of the

punch alternate

with the ribs of

the die, both sets

being equidistant-

ly' spaced around

the circumference.

A sheet-m e t a 1

ring, preferably a

short length o f

metal tube such as

die-drawn steel, of

the requisite diam-

eter, is placed un-

der the punch, and
when the latter is

of- fha tnn nf tVi^ First Punch and Die of a Patented Set for Form-
al lue top OL lae log sheet.metal Gears The Finished Product Is

Stroke the blank eho-wn in the upper Right-hand Comer

will be caught by the lower edge of ring E, which en-

circles punch C, and forced down between the converging

ribs of the punch and die. Succeeding blanks force the blank

to continue its passage through the die hole, corrugating

the blank to the desired depth, when it is forced out at the

bottom. After this, the teeth, which are properly spaced by
this process, are closed to form the teeth of the gear, seaming
up the space left by the ribs of the punch member. To obtain

this result, the sides of the outer bends of the corrugations

are subjected to lateral pressure, whereby they are brought

into approximate contact with each other to form rough

gear teeth. After the bends ot the crimps are closed, the gear

is subjected to a truing action which brings the teeth into

regularity of form, and at the same time forges the walls of

the crimps into substantially solid teeth, particularly at the

crowns. This is done either by cold or hot forging in a spe-

cially arranged punching die which consists of a plain blank

of the inside diameter of the rough gear blank, which holds

the gear centrally. Properly shaped teeth attached to the

die by spring members are forced radially inward by the

tapered walls or the die, which the outside of these spring-

connected teeth str'kes, when the punch descends. Thesa

gears, before and after the truing operation, are shown in

the upper part of the illustration.

* * *

According to the Brass World, coffin hardware is first nickel-

plated and afterwards given a very light deposit of silver.

This is done because if the light silver deposit were put di-

rectly on the soft metal (lead and antimony), it would be

absorbed in a comparatively short time, as soft metals in

general have the property of absorbing light deposits of silver

and copper.

.Vao1i/»fr|/,.V. 1'.
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TOOLS AND METHODS USED BY THE
OESTERLEIN MACHINE CO.

A number of interesting tools and methods are used in the

shops of the Oesterlein Machine Co., Cincinnati, Ohio. The

accompanying illustrations show a few of these, and a brief

description of their construction, action anu advantages will

be given in the following article.

Method of Boring Cone Pulleys

In Fig. 1 is shown a method for boring out and turning

the inside of cone pulleys for milling machines. The
pulleys are first rough-turned on the outside and are then

put into a holder or head, this latter being screwed onto the

lathe spindle nose. This holder is shown in detail In Fig. 2.

It is finished all over on the inside, and is split part way as

indicated, so that when the cone pulley has been put into

place, it can be securely clamped by means of two bolts, one

through each of the lugs on the sides of the head. Two
clamps, one on each side, as best shown in Fig. 1, hold

the end face of the pulley against a finished face in the holder.

Fig. 1. Method of Boring Cone PuUeys practiced by the Oesterlein
Machine Co., Cincinnati, Ohio

SO that all the pulleys will be alike after the inside turning

is completed.

The work is done in a twenty-four-inch lathe, and the

facing and boring are done by tools held in a cutter head,

all the tools being fed into the work simultaneously. In all,

thirteen tools are ted in, twelve of which are held in the cutter

head illustrated in position in Fig. 1, and shown in detail in

Fig. 3; one of the tools, for facing the outside end of the

pulley, is held in the regular toolpost. The cutter head has

provision for holding eight boring tools, for boring out the

four steps in the cone pulley, and for four facing tools, one

of which is indicated by dotted lines, in Fig. 3, for facing the

steps on the inside. A stop A is provided for preventing the

cutter head from being fed into the pulley more than the

required distance.

The arbor on which the cutter head is supported is held

in the tailstock of the lathe. The tailstock spindle is removed.

Pig, 2. Device for Holding Cone PuUeys while being bored

and in its place a long, heavy bar, reaching across the car-

riage, is inserted, this bar acting as the arbor on which the

cutter head is mounted. The front end of this arbor is sup-

ported, when the tools are in action, by a bronze bushing in-

serted in the spindle. This prevents any springing action

of the arbor or chattering of the tools, and tends to produce

true and smooth surfaces in the pulley being bored.

The work can be turned out with considerable rapidity by

this device. The total time required for the inside turning

and facing of a four-step cone pulley having 4-ineh steps, the

largest step being 12 and the smallest 6 inches in diameter,

is about 30 minutes. This is the average time for a lot of

60 cone pulleys, and includes the time required for setting-

up, tool grinding, adjustment, etc.

The cutter head is fed into the work by operating the car-
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ng, 3, Boring Head used for Boring and Facing Inside of
Cone-pulley Steps

riage feed, the tailstock being attached to the carriage by

means of two bolts between the shears.

Fixture for Milling Spanner Wrenches
In Fig. 4 is illustrated a convenient method for milling

spanner wrenches. About a dozen wrenches are clamped in

a fixture as indicated, a stop being provided at the bottom, in

Fig. 4. Method of Milhng Spanner 'Wrenches

the front, and two clamps on the side, one at the top and one

at the bottom. A specially shaped cutter is used for milling

the end and rounded portion of the spanner wrench to the

required form. The advantages gained are the rapidity with

which the work can he done and the accuracy and interchange-

ability obtained in the products.

Handwheel Turning Device

In Fig. 5 is shown an interesting and convenient device

for turning the outside rounded surface of handwheels.

The device is placed on the cross-slide of a lathe carriage,

and can be used for any diameter of wheel within the capacity

of the lathe. It can also be used for handwheels with rims of
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different radii, by moving the turning tool in or out in

its holder. The device consists of a base-plate, fitted to the

cross-slide. The upper part of this base-plate is provided with

a circular projection, on the cylindrical face D of which teeth

are cut as shown. On the base-plate, and pivoted at its center,

is mounted a tool-holder C. This tool-holder can be rotated

about the center of the base-plate by means of a small pinion

placed on the lower end of the upright shaft A sho'tn in the

illustration, which is provided with a handwheel B at its

upper end. In this way, when the handwheel B is operated,

the tool-holder C will move in a half-circle about the rim of

the handwheel, and thus the rim will be finished to the re-

quired shape.

Jig for Drilling Cutter Grinder Dog
In Fig. 6 are shown three devices, each of which is of con-

siderable interest. The one shown at A is a jig for drilling

dogs used on a cutter grinder. The features of this jig are

tiie simplicity of the locating and clamping means and its

Fig. 5- Turning the Rim of a Handwheel

adaptability to dogs of varying shapes and sizes, as indicated

by the collection in the front of the jig. The hole to be drilled

is the set-screw hole in the dog, and the latter is located for

the drilling by means of a cone center entering the large

center hole in tiie dog. This cone center is made in one piece

with clamping-stud B. The dog is further located by a spring

plunger ('. which enters into the slot D in the dogs. Clamp-

ing-stud B slides freely in its hole in the jig body, but a key

prevents it from turning. The clamping is effected by screw

E passing through the swinging arm F, which swings out of

the way w'hen a piece of work is removed or inserted, as

clamping-stud B must then move outward. When the arm is

again in position one turn of the binding screw will clamp

the work. The device is very quickly manipulated, and is

Fig. 6. T\70 Examples of Drill Jigs and a Combination Centering
Tool and Cone Center

very convenient on account of the wide range of sizes it can

take care of.

Jig for Drilling Index Worm-wheels

At H in Fig. 6 is shown a jig tor drilling the holes for

direct indexing in an index-head worm-wheel. The advan-

tages of the jig are the accuracy obtained, the elimination

of broken drills, and the convenience of operation. Instead

of having a jig with twenty-four guide bushings, one for each

hole to be drilled, this jig has but one guide bushing, and it

remains always in a fixed position beneath the drill spindle.

In the illustration, K is one of the index worm-wheels which
has been drilled, and another is shown in the jig at 0. The
base L of the fixture is an index-plate, which is secured to

the drill-press table when the jig is in use. Members M and
y are movable, and hold the work to be drilled, these parts

Marldu.ra. S.Y

Fig. 7. View showing Principle of Combined Centering Tool
and Cone center

being pivoted at the center of the inde.x-plate. Guide-bushing

holder P is secured to the index-plate, and, hence, is station-

ary. The action of the device is simply that the work is in-

dexed for each hole to be drilled, the jig itself remaining in

a fixed position. This insures that the drill is always in line

with the guide bushing, after it has once been so adjusted,

and the difficulties due to non-alignment of drill and drill

hushing are avoided. A .5/16-inch drill, as used in this case,

would not be able to pull a heavy fixture into place, if drill

and bushing were not in line, and the drill would most likely

break. The greater accuracy obtained, and the simplicity and

convenience of operation are the main advantages obtained

by the use of this fixture.

Combination Centering Tool and Cone Center

At R in Fig. 6 is shown a combination centering tool and

cone center which has been found very convenient. A detailed
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Fig 8- A Gage for Turning Bevel Gears

view of the construction of this tool is shown in the line-

engraving Fig. 7. The tool is used first for centering the

front bearing box for a milling machine, before turning, and

is afterward used as a revolving cone center, the tool having

been removed. The end of the hole in the bearing-box cast-

ing is rough, so that it is impossible to use it as a support

while turning the outside, unless it is first centered. The

purpose of the tool shown is to eliminate a separate centering

operation, and to provide a rapid means for centering the

box, so as to obtain a true bearing surface for the cone center.

This is accomplished as follows: The tool is held in the

tailstock of the lathe and the bearing box is chucked as usual.

The operator then slips tool A, Fig. 7, into its slot, in which

it is held endwise by the head of screw B. He then brings

up the tailstock spindle toward the work, and centers it. Then

the tool A is removed, and the member C. when brought into

position, acts as a cone center. The operator is now ready to

proceed with the turning. When centering, the tool A itself

acts as a key, locking the cone center and the arbor together,

so that the tool will not revolve about the arbor while center-

ing, although the cone center itself is of ine revolving type.
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Gage for Turning Bevel Gear Blanks

In Fig. S is shown a convenient gage used when turning
bevel gear blanks; by means of this gage the correct angles

and the dimensions of the face and the thickness of the gear

are quickly and accurately obtained. The gage consists of

a holder A made of rectangular cross-section and having a

rectangular slot through it, into which the gage pieces Ji, C,

and D are inserted. A binding shoe E is provided, against

which screw F is tightened when it is required to hold the

gage pieces in position. The latter pieces have a free sliding

tit in the slot in holder A, so that they can move easily when
not clamped by screw F. Pins G are provided to act as stops,

so as to prevent the gage pieces from sliding out of the holder.

On the side of the holder is stamped the number of the

machine and the size of the gear for which the gage is used,

so as to prevent mistakes in the use of the tool.

"When turning the blanks, the face angle is first machined,

and the gage is used for obtaining this angle and distance H
(see section of gear to the left in Fig. 8). When first gaging

the angle, parts B and D can be moved back, out oi the way.

When the width of the gear is gaged, B and D are moved back
into the position shown in the engraving. The dimensions

H and K of the gear correspond to distances H and E in the

gage. One of the principal advantages of this tool is that it

permits the gear to be gaged without taking it off the man-
drel. In addition, the mistakes frequently made in measuring
angles by regular bevel protractors are guarded against. With
this gage there is no possible chance, or, at least, no excuse,

for a mistake in angles or dimensions. E. 0.

* * *

COOPERATIVE ENGINEERING EDUCATION
The system of engineering education inaugurated by Prof.

Schneider of the University of Cincinnati, under which students

work one week in the class room and one week in the shop,

seems to meet with general favor. In one instance, a large

steel and concrete construction company was requested to

take two or more students to work in its shop in con-

nection with its outside contracting work. The chief engi-

neer of the company advised against employing the students.

He was not in favor of employing college graduates when out

of college for the first few years, anyway, because of the dif-

ficulty of making them apply themselves conscientiously to

the simple duties at first entrusted to them, the average young
engineer usually appearing to believe that his education fits

him to begin somewhere else than at the bottom of the lad-

der. The chief engineer in question believed that the case

would be somewhat similar with these students from the uni-

versity. This belief seemed well founded, especially as the

work of the company, because of its very nature, is more or

less spasmodic, and at certain periods there is comparatively

little to do. At such times some very simple work, laborer's

work, in fact, might have to be given to the boys, and the

chief engineer expected that this would cause dissatisfaction

and trouble. However, the boys were taken on, and it is

very gratifying to state that they have worked right along,

doing, with apparently equal enthusiasm and efiiciency, any
kind of work given to them. The Schneider system of engi-

neering education seems to eliminate the objectionable fea-

tures which manufacturers and mature engineers have always

been prone to point out in the young college graduate. The

Cincinnati method of "catching them young" seems to have a

great future ahead.
* * *

The Toledo Machine & Tool Co.. Toledo, Ohio, manufacturer

of punch presses, drop hammers and other sheet-metal work-

ing tools, makes a practice of giving the speed at which its

machines should be operated. On the punch presses the

speed of the flywheel is stamped on the rim, as is also an arrow

indicating the direction in which the flywheel should be

rotated. This appears to be information that is worth while,

and is useful not only when setting up the machine for the

first time, but also when replacing the belt, should it come off,

as it is a common occurrence for a punch-press 0[)erator

to put the belt on so that the press is driven in the wrong
direction.

HOLDERS FOR SCREW MACHINE CHUCKS
The accompanying illustrations show two types of holders

used when grinding screw machine chucks in the shops of the

L. S. Starrett Co., Athol, Mass. The holders are of simple

design, and are well adapted to meet the requirements. In

Fig. 1 is shown the type of holder used for grinding Nos. 1
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Pig. 1. Holder for Grinding No. 1 Brown & Sharpe Screw Machine Collets

and 2 Brown & Sharpe screw machine chucks. The dimen-

sions given in the illustration are for the holder for the No.

1 machine. This consists of a main body made of machine

steel, carbonized and hardened, and a cap made of machine
steel, knurled on the outside, and casehardened. The part to
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Fig. 2. Holder and Quill for Grinding Hartford and Pratt & Whitney CoUets

be threaded is protected from the carbonizing influence during

this process, and the thread is cut after hardening.

In Fig. 2 is shown the type of holder used for grinding

screw machine chucks for the Pratt & WTiitney and Hartford

screw machines. The same chuck body A and cap B are used

for a number of sizes of chucks, but adapter bushings are made

W//////////////

iliu:liiner!/.X.Y.

Fig. 3. Adapter Bushings used in Holder shown in Fig. 2

as indicated in Fig. 3, two bushings, of course, being required

for each size of chuck. The quill shown at C, Fig. 2, is

screwed into the end of the chuck body A, the end of the

spindle being a tight fit in the chuck body both on the

threaded part and in the plain, straight hole. The quill and
chuck holder are not taken apart after they are once as-

sembled. The chuck-seats and angles in the bushings that

fit into holder A are ground in place after assembling the

quill and chuck body, the bushings, which are made of ma-

chine steel, having previously been carbonized and hardened.
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SCIENTIFIC MANAGEMENT AND ECO-
NOMIC PROBLEMS

In December, 1906—nearly five years ago—Mr. Frederick

W. Taylor read liis famous presidential address ''On the Art

of Cutting Metals," before the American Society of Mechanical

Engineers. Although the discovery of high-speed steel by

Taylor and White in 1898 had effected a revolution in the

design of machine tools in general, comparatively few at the

time recognized the fact that a new era in manufacturing had

dawned—not simply because of the discovery of a new cutting

steel, but because of the development of a system of manag-

ing men which had accomplished results never before attained,

and which Is destined to have far-reaching effects.

The great interest in Mr. Taylor's address before the Na-

tional Machine Tool Builders' Association in Atlantic City last

May shows that machine tool builders are studying produc-

tion methods and management as they have never studied

them before. Comparatively few of the builders of metal-

working machines know what the possibilities of their product

are or how to determine them. They heard with astonishment

of cases where production has been multiplied eight-fold by

studying the operator at work and reducing to a minimum the

number of his movements necessary to produce a part. The

result of scientific management is reduction of labor costs and

increase of wages.

In his address, Mr. Taylor spoke of the limitation of output

as being one of the greatest evils of our times. "Workmen are

generally deluded with the belief that their prosperity as a

class depends upon doing as little and getting as much for it

as they can. This is a fundamental error, as everyone should

know who has made even an elementary study of economics.

Workmen are the chief consumers, and if they produce little

there is a scarcity of manufactured goods to consume—a con-

dition that is indicated by high prices. But the ineflBciency

of workmen directly engaged in manufacturing is not the only

cause of high-priced output. Inefficient selling organizations,

high transportation rates, high tariff, private ownership of

land and valuable franchises, are a few of the other conditions

which limit output and raise prices. Mr. Taylor's scientific

management is a wonderfully efficient means of producing at

low cost; but until the cost of marketing is reduced, the con-

sumer will continue to pay too much for his commodities.

Along with scientific management we should have scientific

business methods and scientific government, in order to cheaply

distribute commodities that are cheaply produced. Many of

the departments of the national government furnish striking

examples of waste and inefficiency.

* « *

SELLING MACHINE TOOLS
The salesman who can market machine tools successfully

must be of a different type and training from those who sell

commodities. He must possess, besides the selling faculty, a

thorough mechanical knowledge of his machine, and the ability

to take off his coat and demonstrate it at a irioment's notice.

The modern purchaser of machinery is keenly alive to the

importance of getting the machine l)est adapted to his work,

and of paying no more for it than he must; and a salesman

who doesn't thoroughly understand his business will find that

the possible buyer knows more about the subject than he

does.

The peculiar combination referred to is seldom found in

one person, and the most successful machine tool salesmen

have been graduated from the shop, worked into a thorough

knowledge of their specialty, and educated in the selling end

—

a process which requires time and doesn't always result as

the employer hopes.

Machine tool manufacturers sometimes complain that deal-

ers' salesmen don't give enough time to pushing their particu-

lar machines. How can they, when they have a hundred differ-

ent machines to sell? A salesman's business is primarily ex-

pressed in figures, and when he is selling a line of standard

tools of various kinds, totals can most readily be increased by
selling what a customer wants, or thinks he wants, rather

than by educating him to see that he doesn't know what he

wants, but should have another machine than the one he had
in mind. This condition has resulted of late in a constantly

increasing number of specialists, who cover their territory

systematically; and if they cant sell a man a machine no one

can. Even on standard tools like lathes, planers, etc., the

most successful manufacturers employ their own specialists

to supplement the work of their agents.

* * «

THE INDIRECT CUSTOMER
Many people connected with the manufacturing end of a

business consider that advertising and publicity matter which

reaches any one except actual prospective buyers is wasted;

and although it does seem wasteful to distribute expensive

catalogues to every one who asks, many concerns make it a

practice to do so, and feel that it has been profitable. It has

been said, with a great deal of truth, that "the opinion of the

man who may never buy, often guides the man who buys";

and that is the real reason why it pays to distribute advertis-

ing literature to inquirers who may not themselves be buyers

but whose opinions and advice may count when those in au-

thority are ready to decide on the buying of new equipment.

The opinion of a machine operator working under obscure

conditions in the shop, and perhaps never coming into direct

contact with the purchasing department of his own firm, has

often an influence on the purchase of a machine such as he is

operating. His opinion is transmitted to the foreman, through

the latter to the superintendent, and then to the manager;

and somehow the unanimous opinion of the operators will very

likely be the prevailing opinion in the organization when a

machine is bought. Therefore it is worth while to convince

the operator of the advantages of the machine, and to point out

to him through the channels of advertising literature, the best

methods of operation and the means of avoiding difficulties in

the working of that particular machine.

The same logic also applies to advertising in engineering

journals. There is a kind of public opinion in industrial plants

as well as elsewhere which is very powerful, and every person

who tries to reach customers through advertising, whether

by catalogues or through the engineering press, should re-

member the maxim that "the opinion of the man who may

never buy often guides the man who buys."
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SUGGESTIONS FROM READERS ALWAYS
WELCOME

Many readers of Machinery occasionally feel an impulse to

write to the editor suggesting pome topic for publication, or

criticising an article that has been published, but hesitate for

fear their suggestions are not desired.

We are always glad to receive criticisms and hints from

readers, no matter what their positions are or what their ex-

periences have been. Every reader has a right to expect that

Machixery will, one time or another, treat practically every

phase of machine shop practice; and if any subject has been

neglected, the reason is that we have not recognized the need.

or have not found a man with the practical experience required

to write on it authoritatively.

Although special knowledge is necessary to write an inform-

ative article on almost any subject, an observing man will

obtain ideas of general interest from a comparatively short

mechanical experience. There is hardly a reader of this

article who cannot add some bit of personal knowledge of shop

practice which is unknown to the majority of mechanics.

Machinists working in repair shops connected with mills and

factories have peculiar problems to handle, and peculiar

methods are developed for doing work unknown to machine

shops engaged in manufacturing or general jobbing work. We
want to know about such operations even though it may not

be feasible to describe them at the time. Write us about them.

Die-casting, permanent mold work, cold drawing, deep-hole

drilling, rifling, muffle brazing, aluminum soldering, mechani-

cal assembling, machine tool repairing, alignment of shafting,

erecting large engines, boring cylinders, repairing broken

gears, handling men and teaching apprentices, shop manage-
raent, drafting-rcom methods, making or breaking press fits in

different places, treating steel for permanent magnets, refined

methods of producing precision work, practical mathematical

problems, laying out and erecting cams, eccentrics and cranks,

are a few of many topics of general interest.

What articles would you like to see published? What
articles published during the past year have been of the most
interest to you, and what ones have interested you least?

* • *

ARE TRADE SECRETS WORTH KEEPING?
The difficulty of keeping a manufacturing process secret is

well known to all who have had occasion to employ methods
of the kind known as "trade secrets." As long as the method
requires that hired help be employed, and as long as men
wander from employer to employer in search of better com-

pensation or working conditions, so long will it be extremely

difficult to employ trade secrets in manufacturing which for

any length of time will remain unknown to competitors.

There are numerous instances of competing firms employing

the same or similar means for accomplishing the same results,

which each firm zealously guards from its competitors; but

as the men who move from place to place learn of these meth-

ods there. are very few trade secrets which an enterprising

manufacturer cannot come into possession of through em-

ployes who have at one time or another worked for a com-

petitor.

This condition Is recognized by discerning manufacturers

in many lines. One firm which for several years has kept

secret the design of certain machines used In its manufac-

turing processes, has apparently concluded that sole depend-

ence on this method is unsatisfactory and unsafe, and patents

are now being taken out to protect the machines and methods

from infringement. This course undoubtedly is much wiser

than trying to keep the methods secret. As a rule, it may
be said that wherever a large number of men are employed,

the mere fact that certain methods are kept secret furnishes

an incentive to find out about them; and the employes are

certain to give them more attention than if nothing were

done to conceal the design of the machine or the method.

Each manufacturer of course must follow his own judgment

as to the better policy; but it is worth noting that the firms

who have no trade secrets, and who show freely all their

methods to the interested visitor, are, as a rule, fully as pros-

perous and successful as those whose shops and methods are,

in a way, under lock and kev.

CALCULATING CENTRIFUGAL FORCE*
The calculation of the centrifugal force in a flywheel or

pulley rim requires considerable time on account of the sev-

eral factors entering into the generally used formula. The

sum of the centrifugal (radlaU forces of the whole rim of a

flywheel is;

W V' 4 W w~- U n-

F= = — 0.000341 W K h'

R 3600 f;

in which

F=i: centrifugal force in po\inds;

1V"= weight of rim, in pounds;

t;=: velocity of rim, in feet per second;

5= 32.16 = acceleration due to gravity;

/i= mean radius, in feet:

n =: revolutions per minute

The formula is not. however, in most cases as convenient

in this form as it would be if the radius were given in inches.

Let r be the mean radius in inches. Then

F— 0.000028416 W r n'

Now let (7=0.000028416 »'. This, then, is the centrifugal

force of one pound, one inch from the axis. The formula can

now be written in the form:

F— WrC
If C is calculated for various values of the revolutions per

minute n. and the calculated values of C tabulated as in the

accompanying Data Sheet Supplement, then the arithmetical

work of the calculation of centrifugal force may be reduced to

a minimum. It is simply required to find the value of C in

the table and to multiply it by the product of IV and r. tho

five multipacations in the original formula given thus having

been reduced to three. Tlie saving in time is, of course, not

as decided as in many other cases where tables may reduce

the arithmetical work to but a fraction of that generally re

quired, but the saving is nevertheless well worth while.

* * *

CALCULATION OF BENDING AND TURN-
ING MOMENTS FOR ROUND SHAFTS'

The bending moment for a beam or shaft of any cross-sec-

tion may be expressed by the well known general formula:

SI
M, = = SZ

in w hich

M,, = bending moment in inch-pounds,

S=: working stress in pounds per square inch.

Z=; moment of inertia of section about an axis passing

through the center of gravity.

Z= section modulus, or moment of resistance,

c= distance from center of gravity to most remote liber.

For circular cross-sections

TT (J* I nd^

"
64

' '

c 32

In actual calculations, most of the time is consumed in car-

rying out the arithmetical work involved in determining the

moment of inertia /, and the section modulus Z. In order to

eliminate this work in calculations for round shafts of ordi-

nary proportions, the tables in the accompanying Data Sheet

Supplement have been prepared. These tables give the values

of / and — (=Z) for shafts from 1 to 10 inches. The table

c

may also be used for other diameters by multiplying the

values given by the cube or fourth power respectively, of the

ratio of the diameter for which the values are to be found

to the diameter given in the table. For example, if the mo-

ment of inertia of a shaft 10 inches in diameter is required,

find in the table the moment of inertia for a shaft of 1-inch

diameter, and multiply this value by 10,000, which is the

fourth power of the ratio of the two diameters. The moment

of Inertia of the 1-Inch shaft is 0.04909. Hence, the moment

of inertia of a 10 inch shaft is 490.9.

•With Data Sheet Supplement.
t With Data Sheet Supplement. For section moduli and moments

of inertia, advancing by sixteenths, eighths, and fourths, see Data
Sheet No. 87.
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The twisting moment for a beam or sliaft of any cross sec

tion may be expressed by the formula:

8 J
Mt =-

c

In which

M, = twisting moment in inch-pounds,

J= polar moment of inertia of section,

and S and c have the meaning previously given.

For circular cross-section

rrd* J wd'
and — =:

32 16

./

The values of J and — , hence, can also be found by the aid

c

of the tables in the accompanying Data Sheet Supplement, as

./

it is apparent that ./ and — are exactly double the values of I

and —, respectively, for the same shaft diameters.

c

tionship is true only for circular cross-sections.

This rela

RELIEVING DIE CHASERS
By CORRESPONDENT

A proper relief on die chasers is very important if good

cutting action and standing up qualities are to be expected.

There are a number of methods hy which die chasers may be

relieved, some of which give no satis-

faction at all and others of which give

a reasonable measure of satisfaction,

but the method advocated in the follow-

ing is more satisfactory than any other

known to the writer.

In Fig. 1 is shown a die with four

chasers, the chasers having been milled

with a hob of the same diameter as the

thread to be cut, and with the center

of the hob coinciding with the center of

the die in which the chasers are in-

serted. In other words, these chasers

have no relief. In Pig. 2 the dotted

line Indicates the appearance of a re-

lieved thread in the chasers, the relief

being obtained by using the same hob

for cutting the chasers as was used in

the case of Fig. 1, but with the center

of the hob moved slightly toward one

side with reference to the center line

of the chaser, as indicated by the four

small circles near the center of the die,

each of these representing the center

of the hob when cutting the chaser cor-

respondingly marked. Relieving dies

by this method gives a keen cutting

edge, but there is too much relief back
of the edge, and the chaser does not

stand up in a satisfactory manner. The
piece threaded is also likely to be out
of round, unless the relief is very
slight.

In Fig. 3 is shown a method of reliev-

ing the chaser so as to produce a
smaller relief immediately back of the cutting edge, but

producing at the same time an ample total relief so

as to permit the die to cut freely. This method also pro-

duces a stronger cutting edge. In this case the relief is cut

with a hob of considerably larger diameter than the diameter

of the thread to be cut, as indicated by the small circles, each

of which represents the center of the hob when cutting one

of the chasers, and which are marked with figures correspond-

ing to those on the corresponding chasers. The center of the

hob is, of course, moved slightly to one side of the center

line of the chaser. This relief is preferable to the relief

shown in Fig. 2, and may be considered fairly satisfactory.

In Fig. 4 is shown the method of relieving die chasers

which is advocated by the writer. In this case the chaser is

cut by a hob of the same diameter as that of the thread to be

cut by the die, but the center is set over to such an extent

that the relief does not extend clear to the cutting edge, but

leaves a section equivalent to about one-quarter of the width

of the chaser without relief. This gives the cutting edge

additional strength and enables it to stand up for a consid-

erable time without being dulled or losing its size. The relief

provided is ample for clearance, and a free cutting chaser is

provided.

Of course, the cost of the chaser becomes somewhat greater,

as it is necessary to cut it twice, first with the hob center

exactly on the tenter line of the chaser, and then with the

hob moved over toward one side. In the other cases, one cut

is sufficient, as the relief extends to the point of the cutting

edge. So far as the writer knows, there are no chasers manu-
factured for the market on this basis, and it is necessary

for anyone who wants to use chasers of this type to cut them

himself.
* * *

ULTIMATE RESISTANCE OP SOILS AND
ROCKS FOR FOUNDATIONS

In an article on "The Importance of Scientific Investiga-

tion" in the Journal of the American Society of Engineer-

ing Contractors, a table of the ultimate resistance of soils and

rocks is given. While this table pertains more particularly

to structural engineering, it may be of some value to machine

erectors and others engaged in the setting up of heavy machin-

FlgrB- 1 to -1. Different Kinds of Relief for Die Chasers

ery on foundations or other structures. The table giving the

ultimate resistance of foundations is as follows:

Per square foot

Compact bed-rock granite or equivalent 30 tons

Compact bed-rock limestone. Northern, sound 25 tons

Compact bedrock sand-stone. Northern, red.. 20 tons

Dry coarse gravel, well packed 6 to 8 tons

Soft friable rock, shales, etc 5 to 10 tons

Good solid, natural earth, dry 4 to 6 tons

Clays, in thick beds, absolutely dry 4 tons

Clays, in thick beds, moderately dry 2 tons

Soft clays 1 ton

Compact dry sand, well cemented 4 tons

Clean dry sand, natural 2 to 4 tons
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OINCINNATI BICKFORD TOOL CO.'S PLANT
AT OAKLEY, CINCINNATI

The modern tendency to plan a shop so that the work can
pass through it from beginning to end, and all the required
operations be performed on it without the unnecessary mov-
ing of heavy pieces back and forth, is unusually well exempli-
fied in the new plant of the Cincinnati Bickford Tool Co.,

located at Oakley, forty minutes out, by trolley, from the busi-

ness center of Cincinnati, Ohio. The location of all the
machinery and of the various departments in this shop was
carefully planned before the shop was built, so as to insure
that all details in

the completed plant

would meet with the

requireme nts of

•economical m a n u-

facturing methods.

It is the object of

the following article

1 briefly describe

the arrangement and
main features o t

this plant.

The exterior of

this modern manu- ^» '• Blrd'a-eye view of the Clnci

facturing plant is shown in Fig. 1, while Fig. 2

shows a diagrammiitical outline of the plant and the

arrangement of the machinery in it. The plant is a

one-story building with saw-tooth roof construction; only

the office building and the adjoining ell containing the wash-
room and pattern-shop are two stories high. The general

.arrangement of the plant will be most easily understood by
•direct reference to Fig. 2. The shop building proper is 430

feet long by 165 wide. At each end of the shop there is a

side in Pig. 2—the north end— is intended for incoming ma-
terial, rough castings, bar stock, etc., while the track at the

south end is intended for the shipping of finished machines.
The whole shop has been laid out with the idea of having the

incoming material pass through the various operations. In

successive order, from the north to the south end, without
unnecessary handling or moving back and forth.

The last bay toward the north end is set apart for a stock-

room for rough material and for small parts made in the
shop or bought from the outside. This stock-room is 28 feet

wide and extends across the shop, as shown. The bay into

which the car track enters runs lengthwise of the shop and
is 35 feet wide. In

this bay are placed

the largest and

h e a viest machines,

which take care of

such heavy castings

as require to pass

through this bay
only. It is equipped

with a lathe for
turning heavy drill

press columns and
sleeves, a boring ma-

chine for large cast-

The remainder of

nnati Bickford Tool Co.'s Plant

ings, two planers and large radial drills

the floor space in this bay is employed for assembling and
testing the largest sizes of machines. The bay is served by

a 15-ton Pawling & Harnischfeger cage-operated crane. The
heaviest parts of machines can thus be removed from or

placed upon the cars without difficulty, as the cranes go clear

over the projecting railroad tracks and cars.

The material for small and medium sized parts is issued

directly from the stock-room at the north end, a long counter
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Fig. 2. Lay-out of the Plant sbo^nng ArrangemeDt of Machinery, etc.

depressed track leading into it, this track connecting with a

railroad track passing by the plant. The reason that one track

has been led in at each end, instead of having the track pass

straight through the shop along one side, is that floor space

is saved by the adopted arrangement. The length that the

tracks project inside of the shop at each end is 90 feet, which
is ample for permitting two cars to come into the shop at each

end at once; this is all that is required at any one time. The
track is four feet below the level of the floor in the shop, so

that the car floor will be level with the shop floor to facilitate

loading and unloading. The track entering at the right-hand

being provided between the stock-room and the remainder of

the shop. The cutting-off machines are placed immediately

outside of the stock-room, and the manufacturing operations on

the parts begin in the space adjoining. The turret lathes for

castings and the screw machines for bar stock are placed as

indicated in Fig. 2 in a place close to the stock supply, so that

the bar stock and castings go right from the stock-room to

the machines. As the operation immediately following the

turret lathe work on castings is often hand reaming, a bench

for this purpose is provided close to the turret lathes. The
reamers to be used are kept on the bench, so as to be handy
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to the men, and every hole is tried with a steel plug after

reaming, to Insure that it Is of the right size. If the reamers
are found to be below size, they are returned at once to the

tool-room for re-adjustment and grinding. Fixtures, tools and
Jigs are stored in several places throughout the shop, the idea

being to keep each set of fixtures and tools close to the

machines in which they are to be used, so as to save time in

handling the fixtures and returning them to their respective

places.

As turning operations are usually next in order, the engine
lathes are placed immediately adjoining the turret lathes.

In this department are also placed two turret lathes used

Fig. 3. South Bay—Tne Fiiii^t

exclusively for the making of bronze bushings. It should be

understood that there are no partitions or obstructions of any
kind between the various departments, the dotted lines in the

engraving merely indicating the boundary lines between the

space set apart for each class of machines. After the small

parts leave the lathes they arrive at the grinding department
which is next to the lathe department; parts which are not

ground go to the polishing department. In the space adjoin-

ing the space set aside for these machines are placed the gear-

cutting and milling machines; in this department are also

placed the keyseaters and broaching machines.

The right-hand end of the bay which adjoins the wide bay
on the east side containing the railroad track, is equipped with

Fig. 4 Assembling Bay for Light Upright Drills

machines suitable for medium-sized work. In this bay are

placed heavy lathes, large grinding machines, boring machines,

boring mills and medium and small sized planers. This bay
is served by several small cranes.

From these departments the work now goes to the drilling

department, which is located cross-wise of the shop. From
here the work enters the various erecting and assembling

departments, all of which are indicated in the engraving.

The south end of the shop contains seven bays running

lengthwise of the shop, and one large bay running cross-wise,

at the extreme south end. This large bay, shown in Fig. 3, is

set apart as a store-room, in which the machines are placed

after having been assembled and tested and while awaiting

shipment. The first bay, from the west side, a view of which

is shown in Fig. 4, is used for the assembling of the lightest

upright drills made by the company. The third l;ay, Fig. 5,

is used for assembling larger sizes of upright drills. The
second bay is used for testing the machines assembled in both

the first and third bays. As soon as the machines have been

assembled in the first or third bays they are set back into the

space in the second bay for testing, thus clearing the floor in

the erecting departments, and permitting a new lot of ma-
chines to be assembled. All the assembling bays are provided

with cranes for carrying the finished machines into the store-

room at the south end. The fourth bay from the west is used

for assembling heads and feed boxes for upright drills, and

speed boxes for upright and radial drills, the machines being

built strictly according to the unit system of construction.

The fifth bay is used for the assembling of universal heads

for radial drills, and the heads for large plain radial drilling

machines. In the sixth bay small radial drill-heads are as-

sembled, as well as back-gear brackets for large radial drills.

In the seventh bay, shown in Fig. 6, and next to the large

east bay (a part view of which is shown in Fig. 7) containing

the railroad tracks, small radial drills are assembled, and the

tables for large radial drills are fitted up. The small radial

drills are tested where they are assembled, being driven from

shafts which run lengthwise of the bay.

The large bay running cross-wise of the shop at the south

end is 35 feet wide and is served by a 10-ton Toledo cage-oper-

Flg. 6. Assembling Bay lor Heavy Upright' Drills

ated crane. This bay is higher than the remainder of the

shop, the object being to permit the 10-ton crane to run at

such a height that all the cranes from the assembling floors

will be able to run under and deliver work directly beneath

the large crane. The tracks of the small cranes, therefore,

project 7 to 8 feet into the large end bay. The 10-ton crane

places the finished machine in position in the stock-room, to

remain until shipment, at which time it loads it directly onto

the car. This bay is of sufficient height for the crane to

lift the machine vertically to such a height as not to interfere

with the machines standing near, the lifted machine clearing

the top of the other machines, so that it can be moved over

them. One half of the storeroom is devoted to upright drills

and one-half to radial drills. A scale is provided in the east

bay, near the track, where it can be conveniently reached

either by the 15-ton crane in the east bay or by the 10-ton

crane in the south bay. The crating for shipment is done in

the space adjoining the track, and th& location of the scale

makes it convenient to weigh the machines at thB time of

shipment, both before and after crating, when required. The
entrance of the railroad tracks into the shop is closed by

means of vertical rolling steel shutters.

The tool-room is located at about the center of the shop on

the west side, and covers a space of 56 by 48 feet. It is sur-

rounded by a counter both at the front and sides, the space

underneath the counter being utilized for racks or drawers

containing the small tools. The tool-room is equipped with
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grinding machines, lathes, drill presses, an arbor press, a

shaper, and a milling machine. Two benches are provided,

one for the making and adjustment ot small tools, and the

other for the making of jigs and fixtures, boring-bars, etc.

Adjoining the tool-room is a small employment office cen-

trally located. The reason for locating the employment office

in a central part of the shop is to make it convenient to take

the applicant to the department in which he desires to work.

The foreman of that department usually himself interviews

the man to be engaged, and then recommends him to the gen-

eral foreman if he finds him suitable for the work on which
he would be employed. The sanitary arrangements are also

centrally located, and a separate wash-room with lockers is

provided for the foremen. The blacksmith shop is also located

on the west side of the shop; here the tool dressing and light

forging and casehardening is taken care of. The carpenter

shop is located a short distance away from the main shop,

near the south end. so that lumber for crating machinery, etc.,

can be brought straight from the shop through the stock-room

to the shipping floor. The wash-room and lockers for the

employes are located on the first floor of a two-story building

at the south end of the machine shop, as is also the main
office. The floor over the wash-room is utilized for the pattern

shop, and on the second floor ot the office building the draft-

ing-room is located. A fire-proof vault running clear through

the two floors in the office building is provided, the lower part

Pl£r. 6. Assembling Bay for SmaU Radial DriUs

of which is utilized for the main office, and the upper part for

the drafting-room.

The shop, as arranged, has a capacity for from 400 to 500

men, although at the present time its full capacity is not

utilized, about 300 men being now employed. A comparatively

small floor space is required for the efficient working of a

comparatively large force when the shop is laid out systemat-

ically as described. The quantity of the product which can be

turned out for an equal floor space is also greatly enhanced

by the systematic planning of the shop.

Six line-shafts are provided for the machine tools, the line-

shafts running north and south, and each having its own
motor placed at a height of about six feet above the floor.

The assembling floors are provided with motors for the line-

shaft from which the machines are driven when tested, and

from this line-shaft power is also derived for small machines

used for fitting purposes. In all, there is about ISOO feet of

line-shafting throughout the shop. Practically all the bearings

in the line-shafts are Hy'att roller bearings. The power is

derived from a central power station, located 500 feet north

of the factory, in which the company owns an Interest. Un-

derground lead-covered cables carry the power to the north-

west corner of the machine shop w^here the switchboard is

located. The wiring in the shop to the motors is carried in

conduits beneath the floor.

The shop is excellently lighted by 91 Cooper-Hewitt lights.

The character of the lighting is well illustrated by the half-

tone Pig. 8, which was made from a photograph taken at

night, with no other means of illumination than that provided

by the regular lighting. The heating is provided for by a hot-

water system of the Evans-Almiral type; the heating coils

pass around the walls and overhead coils are also provided.

The hot water is obtained from the power bouse mentioned,
and brought to the shop in pipes laid in a concrete duct.

Drinking water is provided for by six "bubbling" fountains,

conveniently distributed throughout the shop.

The machine shop and assembling departments are of saw-

tooth roof construction, the roof bays running from east to

west. These bays, however, extend only to the south and east

bays which are built independently ot the regular saw-tooth

roof construction. The distance from the floor to the trusses

supporting the roof over the assembling floor is 18 feet, and

Pig. 7. East Bay—Part of Assembly Floor for Large Radtal DrUls

over the tool-room and machine department. 14 feet. Cast-iron
hangers let down the stringers for the shaft hangers to a dis-

tance of 12 feet from the floor. This has been found to be the
best height to give the proper length of belts for the machines.
The reason for having the trusses in the machine shop two
feet higher than the height required for the shafting is simply
to provide better ventilation. The roof windows face north,

the total length of the sash being 126 feet. The upper half of

the sash swings out and is operated by a chain from the floor,

the entire length of each sash being opened from one point.

All the window sashes are of metal, and the roof is ot rein-

forced concrete construction. The floor consists of 3-inch pine-

1ĥ
h,ij^

9

i f
'^j^i^
j^^f^ir^- '^^m-w^b?^ !i[-^<:;

"M 4 1

Fig. 8. Photograph taken at Night—Building illuminated only by
Cooper-Hewitt Lamps

boards nailed to sleepers underneath, which are laid into a

5-inch layer of tarred concrete. The top of the floor consists

of %-inch maple. Overhead automatic sprinklers are provided

throughout the shop.

As will be understood from the previous brief description,

considerable care was exercised in the design of this plant,

and as mentioned in the introduction, it was possible to

arrange the shop in the manner Indicated only by laying out
in detail the location of every machine before the size and
general arrangement of the shop building was finally decided
upon. The building was designed by the firm of Dodge &
Day, of Philadelphia., Pa., in conjunction with Mr. Schauer,
vice-president and general manager ot the Cincinnati Bickford
Tool Co., and the machinery lay-out was taken care by Mr.
Schauer and Jlr. Shafer, the superintendent. E. O.
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TYPES OF MILLING MACHINE BRACES
By FRED. HORNER-

The column-and-knee type of milling machine affords a

curious instance of the persistent retention of a design that

is admittedly faulty. The knee, which fits against one ver-

tical face only, has, in this overhanging position, to sustain

its own weight and that of the superimposed slides, the table

attachments or jigs, or dividing heads, and to resist the pres-

llacfiiii-T'j. V Y.

Fig. 1, Slotted Braces used on Brown Sz Sharpe LiBht Milling Machines.
Fig. 2. Slotted Braces tied -with a Single Bolt

sure of the milling cutter, without permitting vibration and

chatter to occur. Yet the design, though unmechanlcal, is

so useful that it cannot be supplanted by any other construc-

tion for the particular class of operations for which these

machines are employed. If it were not for the fact that the

knee must be capable of vertical adjustment, it would be easy

spindle, moved up or down by its slide, but there are so many
objections to this construction that it is but little employed.

For the sake, therefore, of the great handiness of the column-

and-knee machine, its defects are tolerated, and the inherent

weakness Is, as far as possible, compensated for by the em-

ployment of bracings, which tie the knee and the overhanging"

arm together, and also steady the outer bearing of the arbor.

Such bracings naturally interfere to a certain extent with the

operator's view of the work, and with the manipulations^

which have to be made; while for vertical feeding the brac-

ing must be loosened. The inconvenience caused by the ob-

struction of the bracing is decreased in certain designs,

either by adopting a perforated type of brace, or by placing

it to one side, thus leaving the front fairly free of access.

The latter type also favors the work being placed on the

table with a portion projecting out at the front, as would

Fig. 6. Brace with Bolt Slot set to One Side.
Brace set to One Side

Fig. 7. Example or

be necessary when milling the foot of a pillar or bracket. As
most of the intricate and difficult milling is frequently done

on comparatively small and light pieces, the brace can be

removed, when all objtctions vanish.

The easy adjustment and removal of a bracing is an im-

portant factor in machines where milling of a varied and

frequently-changing class is done, and it will often be noticed

that the lighter machines have their bracings secured by one

or two bolts only, while the heavier types require four bolts

in many instances to lock them to the arm and arbor sup-

port. This happens to harmonize both with the nature of

the work done—light and heavy—and with the desired con-

Fig. 3. Bracing made from Round Rods Brace with Wide Central Slot Fig. 5. Arched Type ot Brace

to provide a fixed bed underneath the longitudinal slide or

table, but such a design at once greatly limits the range of

the machine, and is only suitable for manufacturing opera-

tions of a rejietitive or plain character.

The alternative to a movable knee is that of an adjustable

Address : 13 Forester Ave., Bath, England.

venience of manipulation, since a small machine is subject

to more frequent changes of work than a large one, which
may continue on one class of operation or on long pieces for a

considerable time.

The most popular type of brace which has been used in the

past is that which is composed of two slotted bars or links.
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crossed over each other, and secured to the kuee by a stretcher

clamp, and to the overhanging arm with one or two bolts.

This is a handy design, easily manipulated, light to handle,

and causing but little obstruction. It does not, however, pro-

vide such a stiff construction as certain other types of brac-

ings, and it is, therefore, largely superseded on designs of

recent date, some firms having abolished it altogether on

their machines, while others use it only on the smaller sizes

of millers. The slotted arm is also in some instances made
of Increased width and material, as in the machines made by

Kearney & Trecker Co., Milwaukee, Wis., and other machines

of a similar type, the object of which is to resist the ten-

dency to spring which such slatted bars exhibit.

Fig. 1 represents a typical bracing of the slotted-bar type,

as used on one of the lighter styles of machines made by the

Brown & Sharpe Mfg. Co., Providence, R. I. The bars are

pivoted on studs set into the knee clamp, which is secured by

a wedge gib, and a couple of bolts passing through holes in

the center-arm head bind the braces to this. In some designs

of machines the two bolts passing through the arbor head are

replaced by a single bolt, as shown in Fig. 2. This type

though more rapidly manipulated than the other, does not

afford such a good resistance to lateral motion of the arbor

support. Sometimes a handle takes the place of the single

nut, to avoid the necessity of using a spanner.

Another variation is that of inserting a bolt at the point

where the braces cross as shown in Fig. 1, and binding them

together with it, so as to provide a little additional security.

It will be seen that the reason for separating the braces in

this design, is not only to better resist the lateral or "ricking"

tendency of the arbor support, but also to leave a clear open-

ing for the passage of the arbor, should this happen to be extra

long. When the braces cross as shown in Fig. 2, the pro-

jection of the arbor is prevented.

It is generally accepted that round bracing rods are dis-

tinctly unsuited for resisting vibration, unless they are made
of abnormal proportions, and then a rectangular section

meets the condition quite as well. It may be interesting, how-

ever, to illustrate one example of the use of circular rods to

form a bracing. A bracing of this type is sliov.u in Fig. 3,

and is used on a German milling machine. The top end of

has been a general movement in favor of the adoi)tion of

braces which are of wide and stiff form, well ribbed or

webbed, so as to present the best possible resistance to vibra-

tion. A good many variations in design are extant, a few

of which will be illustrated and described in the following:

These webbed braces may be divided into two classes, those

with a single vertical slot, and those with two vertical slots,

the latter being in the majority. A brace with a single slot.

Fig 8. Brace used on the Hendey Miller. Fig 9, Example of
bent oul\rard

each rod is enlarged into an eye, which fits over and is

locked by a set-screw to the extension on the overhanging

arm. A round rod on each side of the knee, clamped in split

lugs, has a split lug at its end to hold the brace rods, so that

Bidjustments in vertical and horizontal directions are pos-

sible.

Coincident with the general stiffening and improvement of

milling-machine frames, and particularly of the knees, there

Fig. 10. Brace vnth Central Web bent outward. Fig. 11 -Another
Brace wath Central Web bent outward

used on the milling machines built by the Oesterlein Machine
Co., of Cincinnati. 0., is illustrated in Fig. 4. It will be seen

that the slot is wide enough to let the heads of the clamping
screws (which tie it to the arbor support) pass through. A
clamping plate A is slipped on under the screw heads, to

press on the face of the brace. It is only necessary, there-

fore, to slide this plate away, when the brace can be pulled

off without taking out the two bolts.

Fig. 5 is an English design of brace, of arched form, which
Is tied with one bolt to the curved end of

the overhanging arm. Other variations

might be illustrated, but they differ but

little in form from that shown. The objec-

tion to the single central slot of normal
width, is that the arbor support hole is

obstructed by the brace; the only way of

avoiding the difficulty is either to widen
the slot, as in Fig. 4, or to adopt the ar-

rangement illustrated in Fig. 6. This is

the style employed on the line of plain and
universal millers constructed by Messrs. J.

Parkinson & Son, of Shipley, Yorkshire,

England. In this type there is a clear

wide slot down the center, so that the

cutter arbor may pass through, and the

adjusting bolt for the split-arbor bush be

manipulated. The clamping slot is set to

one side, and the screws pass through the

lugs cast on the side of the arbor head.

The heavy millers made by the Hendey
Machine Co., Torrington, Conn., have a

wide brace of the form shown by Fig. 8.

In this type there are four lugs on the

arbor head, so that two screws fit in each

slot. The R. K. Le Blond Machine Tool

Co., Cincinnati, 0., employs a wide type of bracing, as shown

in Fig. 9, which is distinguishable by the fact that it is bent

outward, as shown in the side view, so as to leave the maxi-

mum possible amount of space from the arbor support to the

face of the column. Mention might also be made of the meth-

od of clamping the brace to the knee, the spring of the metal

being utilized instead of fitting the usual separate gib strip.

It will be observed that one screw is set lower than the other.

Machineri/.y.Y.

Bracing
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for convenience in using tlie spanner, as the heads happen to

come close together.

The Owen Machine Tool Co., of Springfield, O., bends out

the central webs of its braces, as shown in Figs. 10 and 11,

the object of which is to gain a little clearance for the arbor

head. The two illustrations show the smaller and larger

sizes, respectively. Fig. 12 shows a brace taken from a Ger-

man milling machine. It is rather elaborately ribbed, but the

chief point about it is that it cannot be attached to the knee

in the usual manner (on the edges of the ways), because the

saddle is extended cut to pass over the knee. The brace is,

therefore, attached to facings on the sides of the knee, a lim-

ited amount of adjustment for the brace being provided by

slots, as shown in the view to the left. The details of the

operating screws and handles are omitted for clearness.

The Cincinnati Milling Machine Co., Cincinnati, 0., employs

a very effective type of brace shown in Fig. 14 on its heavy

millers. The top of the brace is bored to embrace the steel

arm, and two holes receive bolts which pass through

them into the arbor support A. The clamp B is secured to

the knee, and screws passing through the slots in the brace

bind the latter to this clamp. This truss form of brace may

be rendered more rigid when the knee happens to be set low

Fig 12. German Example of Ribbed Brace. Fig. 13. Stand and Slide
Brace with T-slota

by the addition of a diagonal brace C. The Cincinnati Mill-

ing Machine Co., in a letter relating to this brace, says:

"Our experience has convinced us that on a horizontal mill-

ing machine of the column-and-kiiee type, when doing ordi-

nary work with a spiral milling cutter on an arbor, the pres-

sure against the outer arbor support is approximately in line

with the table travel. In other words, this bearing is sub-

jected to tremendous side pressures. The vertical pressures

are not so great. In fact, if the cut is of any considerable

depth, the vertical pressure amounts to practically nothing.

braces used on ordinary millers, there is one exception, which

occurs in a certain type of Brown & Sharpe plain machine.

This has its cutter spindle adjustable vertically to a limited

extent, and the one slot in the brace is curved as shown in

Fig. 15, to accommodate the radial movement when the spin-

dle is adjusted. Owing to the particular movement which

takes place, one slot need not be so long as the other.

The double type of brace. Fig. 16, w-hich is used on the

Fig. 14. Truss Form of Bracing. Fig. 15. Brace with Curved Slots

and in fact, it may be negative on account of the lifting action

of the cutter. In view of these facts, we have designed the

brace, for supporting the outer arbor bearing, especially for

stiffness against these side pressures, and our experience with

this form of brace has proven most satisfactory indeed."

Although straight slots are the rule in practically all

hineri/.S. Y.

Fig. 16. Stand and Slide Type of Bracing used by Brown &
Sharpe Mfg. Co

Brown & Sharpe heavy machines, constitutes a very rigid

arrangement, there being ample bearing surface, and four

bolts to bind the two portions together. By this construction

an extra arbor support is afforded in the sliding part, so that

the regular arbor head can be slipped along the arm to any

position, for use as an intermediate bearing when using gangs

Fig. 17. Stand and Slide Type of Braciog used by Alfred Herbert, Ltd.

of cutters. Fig. 17 illustrates a similar type of brace

made by Messrs. Alfred Herbert, Ltd., of Coventry, England,

the parts of the machine being shown in dotted outline.

The Schweizerische Werkzeugmaschinenfabrik Oerlikon,

Oerlikon, Switzerland, equips some of its millers with a

brace as shown in Fig. 13. It will be seen that the principle

is similar to that shown in Figs. 16 and 17, but instead of

open slots in the fixed stand, T-slots are made, which affords

a little more rigidity. Fig. 18 represents the same firm's open-

slot design of bracing, the split boss of which grips the turned

extension on the bent arm, so that it is unnecessary to have a

second bearing-opening in the brace. Both of the braces

manufactured by this company are made from steel, instead

of cast iron.
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Several machines which emanate from Europe have braces

or steady-brackets modeled after the style shown in Fig. 19,

with various modifications in detail. A Tslot runs up the

face of the bracket, and a couple of bolts stand out to clamp

the arbor head firmly against the bracket. As previously

mentioned, this type of brace possesses advantages from the

point of viev? of accessibility, and inspection of the cutter

and the work. By making it of ample strength, the ohjectlon

Fig 18, Another Stand and Slide Type of Brace. Fig. 19. Another
Example of Brace set to One Side

to its one-sided character is greatly minimized. Frequently,

Instead of bolting the actual arbor head to the brackets as in

Fig. 19, a simple split bearing. Fig. 23, is employed, and the

arbor head is situated further along the steel arm. Alter-

natively, when the overhanging arm is cast with the arbor

bearing in its bent end, the straight portion of the arm is

prolonged to reach to the split bearing.

Fig. 7 shows a different design of bracket, in which the bolt

firms in Kurope prefer to give the knee adequate support by

some form of bracket or brace standing ui) from the foot, and

either independent of the upper arm brace, or combined with

it. The chief objection to the independent support is the ex-

tra complication, and the necessity for tightening and loos-

ening several bolts each time the support has to be released

for tlie purpose of adjusting the knee up or down. This, how-

ever, is largely a qurstioii of how often the changes are likely

to be wanted; in some machines the work is of a fairly con-

stant character, notably in certain types used for repetition

work, and for gear-cutting, and the objections to having to

loosen and tighten a number of bolts are not so important.

The favorite form of support beneath the^ knee is that of

a bracket bolted to or cast with the knee, sliding against a

I

Fig. 20. Slotted Brace in Combination with Support under Knee

slot is cored through the frame, the heads of the bolts enter-

ing into T-slots in the arbor head. These T-slots are pro-

longed for a few inches to permit of adjustments to accommo-

date arbors of different lengths. The bracket, as wull be no-

ticed, is clamped to the knee by a pair of bolts entering into

T-slots on the top face of the knee.

Knee Supports

We now come to the consideration of a different class of

bracing, where more complete and effective support is af-

forded to the knee. This Is done by obtaining a support

from the base or foot of the framing, instead of depending

upon the overhanging arm alone. It may be argued, with

some degree of truth, that the elevating screw of the knee

helps to support the latter against downward deflection; hut

it cannot be of much assistance in preventing vibration, or

lateral twisting movements. Therefore, we find that several

Fig. 21. Bracing set to One Side, and Knee Support

somewhat similar bracket on the foot, open or T-slots permit-

ting of the necessary up and down motion. Either two bolts

or four are used for clamping. Fig. 22 shows the class of

support employed on some of the milling machines built

specially for gear-cutting, by J. E. Reinecker, of Chemnitz-

Gablenz, Germany. The knee in these machines overhangs to

an abnormal extent, and the support is practically a neces-

sity. One angle bracket is bolted beneath the front of the

knee, and is clamped against a bracket on the foot by a couple

of bolts. Another Reinecker type is illustrated in Fig. 21, ap-

plied to a large machine used for gear-cutting. The knee

bracket is placed in the opposite manner to that shown in

Fig. 22, and has to pass down through the foot of the framing.

The end of the arbor (which carries the blank) is supported

Fig. 22. Typical Support for Knee. Fig. 23. Split Bearing for
Clamping Overhanging Arm

in a bearing, bolted against the steady brace, which is fas-

tened to the top of the knee.

A very simple and neat knee support is adopted by Messrs.

Greenwood & Batley, Ltd., Leeds, England, in which only a

single handle has to be tightened and loosened, so that one of

the objections to these supports is considerably minimized.
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As shown in Fig. 20, a stout steel prop is shouldered into

the knee, and held by a screw and washer. The prop passes

down through a split bearing bolted onto the base. Although
the knee projects cut in this machine to a greater distance

than usual, the support compensates for the overhang, and
provides a rigid and easily altered fitting. A stiff webbed
brace also connects the top of the knee to the arbor support.

These braces which extend from the foot right up to the

overhanging arm, necessitate an extension of the base to a

distance suflicient to provide an anchorage, and advantage

is sometimes taken in this design to increase the length of

the knee from the column to the outer end. The brace af-

fords a rigid fastening, and supports the knee well besides

tying it to the arm. In this type there is usually only a

Jju*Vmuri..V y.

Fig. 24. Brace unitmer Base. Knee and Overhanging Arm. Fig- 25. Loop
Form of Bracing uniting Base, finee and Worlc-arbor

couple of bolts to manipulate. A brace built by the Schweizer-

ische Werkzeugmaschinenfabrik Oerlikon of Oerlikon, is

shown in Fig. 24. This brace is bolted to the base, and is

secured to the knee by a couple of screws. It continues up to

the steel arm, to which is it clamped by a split lug. The
arbor support is located further along the arm, and the brace

remains in position during all the operations. A knee about 25

to 30 per cent longer than usual is fitted to this machine.

^,Pig. 26. Anottier Type of Brace uniting Base, Knee and Overhanging Arm

Some of the Reinecker machines used specially for geai'-

cutting are fitted with a loop design of brace, as shown in

Fig. 2.5, comprising three sections bolted together. T-sIots on

the sides of the long knee receive the tightening screws, and

the work arbor runs in the bearing at the top of the arch.

T-slots in the base provide for a certain amount of adjust-

ment to and from the column, and a rack and pinion device

(not shown) is included when the weight of the brace ren-

ders other methods of moving it along the base difficult.

The last example, shown in Fig. 26, is taken from a plain

milling machine built by H. W. Ward & Co., Ltd., of Birming-

ham, England. The upper part of the brace is designed to

clamp the overhanging arm, and two screws also secure the

arbor head, when the latter is brought out in contact with

the brace.

METHODS OF TESTING TOOLS
During the last few years a great deal of creditable work

has been done by various firms and individuals in order to

determine the relative values of different kinds of materials

used for making metal cutting tools, and different methods
used in their manufacture. The methods of testing such

tools—lathe tools, taps, twist drills, etc.,—may be divided into

two distinct classes. In one case the tools are tested "to de-

struction," by employing excessive cutting speeds and feeds,

and noting the time required to break the tool or entirely

ruin its cutting edge. In the other case the tools are tested

under actual working conditions, using such speeds and feeds

as are suitable in everyday practice, and noting either the

time elapsing between regrindings or the amount of work
performed by the tool before its cutting edges are dulled.

There may be instances when it is desirable to determine

the conditions under which a tool will break or otherwise

become useless for further service, but as a rule it is sale to

say that the more valuable and conclusive tests are those made
under ordinary working conditions. There has as yet been

no relation established between the time or stress required

for breaking a tap or drill, for example, and its cutting

qualities when used under regular shop conditions. Especially

in the case of drills, it is, indeed, reasonable to assume that

the drill which may break first in a comparative "destructive"

test, would be the drill which, if used with reasonable care

and not subjected to excessive stresses, could keep its cutting

edge the longer and produce more work in a given time than

the tool which in a destructive test might have seemed the

better. Furthermore, drills and other tools are not intended

to be used under conditions where breakage is imminent; in

fact, any such usage is wasteful and any gain in production

due to excessively forced speeds and feeds is more than likely

offstt by the increased cost of replacing broken tools. Hence
the rational test of tools would seem to be a test In which,

as far as possible, normal working conditions are duplicated,

and in which the governing factors are so selected as to per-

mit the tool to produce a maximum of work with the Ica.st

possible chance of breakage.

This last method of testing tools has been thoroughly ap-

plied by the Union Twist Drill Co., Athol, Mass., in making

comparative tests on twist drills. In order to make the tests

as conclusive as possible, a very uniform grade of steel, 0.90

per cent carbon, is used for the test blocks to be drilled.

These test blocks are 24 inches long, 6 Inches wide, and 2 '4

inches thick. The tests are made in a drill press of very

strong construction, so as to eliminate, to as great an extent

as possible, the tendency to spring the drill press frame out

of shape and thus break the drill. A row of holes is then

drilled by one of the drills to be tested, and another row im-

mediately beside the first by the drill to be compared with

the first. Then a row of holes is again drilled by the first

drill, and one by the second, and so forth. The object of alter-

nating the drills is to make allowance for any possible lack

of uniformity of the metal at various parts of the test block.

The tests are continued until each of the drills has been

drilled and reground six times, and at the end of the sixth

series of holes, the total number of inches that has been

drilled by each drill is summed up and the results compared.

It is understood that these tests are comparative only, but aa

fair a comparison as can well be imagined is made between

different kinds of drills; and the test is made under the very

conditions met with in regular shop practice.

The only reason why tools of this character should be

tested to destruction would be to determine the factor of

safety which they have when in use. This, of course, con-

stitutes a useful and highly valuable test; but it does not give

a clew to the relative cutting properties of the tools when

used under normal conditions. It would seem that the reason

why so many "destructive" tests are made on small tools is

simply because the tools are so cheap that it is feasible to-

subject them to such tests. A boring mill, or a steam engine,

is not subjected to destructive tests; yet, to thus test them

would serve practically the same purpose—or lack of purpose-

—as the majority of destructive tests on cheaper appliances.
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TRAINING OF MACHINISTS IN THE
TRADE SCHOOL*

By JAMES A. PRATTt

The teaching of a trade in a school involves two funda-

mentals: First, the boy must be given a thorough training

in all phases of the trade; and second, it should be so im-

parted that he will complete his course with a feeling of self-

respect as well as a belief in his calling. If the school which
devotes full attention to teaching a trade does not do the first,

it fails in its purpose, while the young mechanic who does

not regard his calling as worthy of his esteem, will not

follow it to his own benefit or to that of the community in

which he lives.

Quality of the -Product

The school properly managed, which has three full years

of a boy's time, between the ages of 16 and 21 years, has no

Pig. 1. Orders for Each Machine filed on the Order Section
of the Instructor's Desk

reasonable excuse for sending from its doors, anything but

well trained, intelligent and efficient mechanics. To do this,

however, the officers and teaching staff must believe in each

other, be practical teachers, apply efficient methods of work
and have a supreme desire to teach trades. This sounds

like a broad demand, but as a matter of fact, these require-

ments are not in any way beyond the possibility of fulfilment.

The machinist's trade at Williamson is taught with these fac-

Flg. 2. Class-room Scene during Shop Talk on a Gear-shaper
Mechanism

tors under consideration, and the results to be mentioned
later warrant the claim that an excellent variety of journey-

man is produced.

Purpose of this Article

The aim in presenting this article is to give an outline of

the method followed in producing a mechanic in an organiza-

* For additional information on this and liindred subjects previously
published in Machinkry, see : "Education and Development of the
Appr.-ntice," December, 1910, engineering edition ; "The Development
of Machinist Apprentices." October, 1910, engineering edition

;

"JIcKinley Manual Training School. Washington. D. C.," .January,
1910. "Educating .Apprentices at Drifton," February, 1000, engineer-
ing edition ; "The P itchburg Cooperative Industrial Sohnol Course,"
October, 1908 : "Evening School of Trades— Rindge Manual Training
School, Cambridge, Mass.," July, 1908; "The Lawrence Industrial
Trade School," December. 1908, engineering edition ; "Education for
Industrial Workers," Sertember, 1907, and other articles there
referred to.

t Director, Williamson Free School of Mechanical Trades, William-
son School P. O.. Pa.

tion where the skilled worker is the only product; there are

no detracting influences, and the management devotes as

much attention here to the efficient development of the ap-

prentice as does the directing force of the industrial plant

to the economical production of high-grade material articles

of commerce. Time cards, cost sheets, manufacturing meth-
ods, jigs and fixtures are made and used, to lessen time and
cost incidentally, but primarily to make the apprentice fa-

miliar with them, that he may have control of himself, in his

many different connections with the industrial world as a
mechanic. After he has become familiar with the particular

system in use at the school, he has explained to him other

systems to be found in various plants, and the proper atti-

tude which he must maintain towards such accessories of a
producing organization. In using jigs and fixtures, their

purpose in the plant is explained, and the points to u observed
in setting and handling are made clear, the intent being to

teach the apprentice the possibility of seeing errors ahead and
thus avoiding the loss of work.

Notes on the System Used
The shop system is such that not only are results in work

obtained, but at the same time the boy receives a consecutive.
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Pig, 3. Job Inspection Slip for Inspecting and Grading
Quality of Work

well ordered training. The whole trade is taught on the exer-

cise basis, some exercises being abstract and some concrete.

A piece of work is regarded as an abstract exercise when it

serves no other purpose than the training of the apprentice;

it is a concrete exercise, when in addition to serving as a
means of instruction, it is put to use in a machine or some
piece of equipment about the school.

Whether the exercise is abstract or concrete makts no
difference in the method of handling it in the shop, as all the

day work in the plant is carried on under the factory sys-

tem; that is, each boy is trained as an operator of one ma-
chine, then of another, and so on, taking the proper section

of exercises at a particular time on each tool or at the

bench. The apprentice does not remain at the machine or
bench until all of the exercises have been finished, but until

a section of the exercises has been finished. These sections are
divided into: First, elementary; second, speed; and third, ad-
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vanceii. Tbis applies to each machine. The beginner always

commences at the bench, doing enough exercises to gain con-

trol of himself, to become accustomed to accuracy, and to elim-

inate the tendency to nervousness which is always an element

ot the untrained or poorly trained person's experience, when
in an untried position.

There is no fixed time in which all the pupils finish these

elementary exercises, different boys taking different periods

of time; but the average season at the bench, previous

to taking up the machines is about eight weeks. After

this the learner alternates between the machine and bench

sections throughout his whole course, the last series of

bench exercises being jig, fixture and die work. This ar-

rangement develops in the apprentice a wide range of in-

Fig. 4. General View of Mucbine Shop

sight and a keen sense for detail, which is entirely lacking

in the boy who works for months along the same lines, with

only slight variation of constructive detail.

Assignment of System

From the foregoing it will occur to the reader that some

method of determining what exercises are available on a

given job must be in use; also whatever scheme is in service

must be rapid in application and easily maintained. When
a boy is out of a job, the question before the instructor is not

simply that of giving him more work, but rather of giving him

work from which can be gained an exercise that will

be a reasonable advance on his previous experience. An il-

2
1

MM fl

'm^K'^
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Fig. 5. Three Advanced Apprentices -worlting on Blanking

and Piercing Dies

lustration of an actual job in the shop will best serve to

show- how this phase of the work is handled:

An order is received by the instructor to make two com-

plete saw guards tor the pattern shop. On the day of re-

ceipt of this order, after his class has left him, the instructor

looks over the prints and finds that the shop work can be

done on the lathe, vertical boring mill, drill press, and the

assembly work at the bench. Shop orders are made on four

blank sheets of paper as follows:

LATHE
Pattern Shop Saw Guard

2

Three more such orders are made out, giving boring mill,

drill press, and assembling exercises, respectively, under the

job heading. These slips are then filed on the order section of

the instructor's desk, a view of which is shown in Fig. 1,

where may be seen a set of orders for each machine in the

shop. The lathe order referred to indicates to the instructor

that he is to make two saw guards complete, and he has

on the job certain available exercises as listed on the lower

part of the order. Now a lathe-hand comes to him for a job,

and the instructor immediately notes the nature of the boy's

last exercise, picking out the next one for an advance from
the list contained In a course outline book.

In leafing over his orders, the instructor does not look at

the job, but rather at the exercises listed under each job,

and if the lathe-hand needs any one of those named for a par-

ticular piece ot work, he is assigned to cover that exercise;

e.g. if the apprentice, in the order of learning his trade

should next take up the use of the backrest, the instructor

would give him the lathe work on the pattern shop saw guard

mentioned above, or any other job which rtquired the use of

the bacTvrest, taking his order slips to guide him In the se-

lection. When the job has been assigned, the order for it is

destroyed.

Inspection and Its Effect on Boy's Record

After the lathe-hand has completed his work, he puts a tag

on it, which gives his name, and the job goes to the inspection

room, -where it Is Inspected, a slip being made out by the

student inspector for each exercise covered by every boy; the

instructor checks the inspection, and determines the mark

Parting
Centering
Facing
Shouldering

Straigbt'tui-ning
Backresting
Thread cutting
Riinniug fits

Fig. 6. Dies, Cutters. Jigs and Fixtures, completed or In Process of
Completion, representing the Work of the Apprentices

of the apprentice from the quality and time. One of the

inspection slips is shown in Fig. 3; the exercises on this job

were speed work, and fitting of square threads; a study of

this sheet gives an idea of its purpose, though it is nothing

other than a slip similar to that used in most up-to-date

shops. The mark -which this apprentice received for the

work was 2% (seen over the instructor's Initials F. S. on

the slip), -which means to the school authorities that the

work was of a common average: 1, means excellent

work; 2, good; 3, medium, but not satisfactory; and 4, poor.

This outlines the method followed for all machines, and all

kinds of exercises, including elementary, speed, and advanced

sections.

Shop Talks

While the apprentice is carrying on the shop work, he is

given a series of talks, showing the correlation of the prin-

ciples of his instruction with other jobs of a similar class,

but different in form. For example, in the shop talks is

listed a series on machine tool types; during the junior

year, the various tools of a type differing from those with

which the school shop is equipped, are taken up and the

method of operating is gone over, giving the apprentice a set

of operator's general directions for handling the many differ-

ent kinds of machine tools. Fig 2 presents a class-room

scene when the shop talk was on the operation of the Fellows

gear shaper; these talks are from twenty minutes to a half

hour in length, the class taking notes as the lecture pro-

gresses. Each w-eek these notes are marked fcr appearance

and fullness, these marks being added to the boy's shop record.
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Time in Shop and Equipment

The time spent In the shop is 23 hours per weeiv for two
years and three months, and 43 hours per week during the

remaining nine months of a throe-year course. The present

shop equipment consists ct' lathes, planers, slotter, shaper,

drill presses, vertical and horizontal boring mill, milling ma-
chines (plain and universal), Hat turret lathe, grindtr, and
wet tool grinders; there is also a well-equipped tool-room,

supplied with small tools and the necessary accessories. Fig.

4 shows a general view of the machine shop.

About three months of the senior year is spent on jig, fix-

ture and die work; the course does not produce a toolmaker,

but the w'ork given in toolmaking is such as should be a

part of every first-class machinist's training, and involves

the making of blanking dies, as well as jigs and fixtures. The
ultimate aim in this connection is to devote one year to tool-

making, so the young machinist may not only meet with suc-

cess in the shop but in the tool-room as well. Fig. 5 shows
three of the 1911 apprentices working on blanking and pierc-

ing dies while Fig. 6 presents some dies, cutters, jigs and

fixtures recently finished, and in process of completion, giv-

ing an idea of the class of work being done at the present

time, in toolmaking lines. Fig. 7 shows the milling jig .=eeu

at A, Fig. 6, set up on the machine and in operation; the

piece standing up at the end, marked B in Fig. 7, is the work
milled. The contrivance is a bridge milling fixture for fin-

Pig 7. Drilling Jig sbown in Fig 6. set up and in Operation

ishing a curved slot, and an outside surface true to such a

slot.

Fig. S shows the apprentice on the horizontal boring mill,

when he was setting up to bore the bridge piece of the fixture

just mentioned. An examination of the halftone shows him

to he using the bar and height gage method of locating for

accurate boring; for the purpose of this article, no further

details of the process are necessary.

Speed Exercise and Its Meaning

Fig. 9 is presented for the purpose of giving an idea of

the -way in which the speed exercises are handled by the

teacher in the class. The apprentice, fcr the development

of the faculty of covering repeated operations rapidly and

with ease, requires different instruction from that neces-

sary for mastering the first principles of a process; to

this end, he must do quite a number of pieces of the same.

kind, while the instructor centers his effort, not on the teach-

ing of trade elements, since these should have been mastered

previously, but on methods of arranging the tools and work

in such order as to eliminate unnecessary motions, having

tools always in readiness, and on the development of the

ability to make every movement count towards a desired

end. The aim in all the speed exercises is to teach

the student to concentrate his attention specifically on

a fixed set of movements, and develop the ability to select the

minimum number of steps necessary to the carrying out of

any particular job. Fig. 9 shows an apprentice covering a

speed exercise on the flat turret lathe.

The Spirit of the Work
A school shop is in no way different from any other ma-

chine shop, nor is there any reason why it should be; the

output, however, instead of being reckoned in cash, is studied

from the standpoint of better citizenship, and a higher earn-

ing power of the individual. Every effort is made to teach

the honest, faithful boy a trade; he is not dismissed simply

because he is dull, or because of the fact that natural tend-

encies are unfavorable to him; the one fixed requirement at a

trade school is an honest desire to become a capable, well

!

lJbibi

^^B^^^Va ^^^I

Fig. 8, Apprentice eettlcg up Jig for Boring on the Horizontal Boring Mill

trained mechanic, and a willingness on the'part of the boy to

be guided by those of broader experience than himself.

Training for Jobbing

Since It is by no means a certainty that our young ma-

chinist will go to work in a shop running under the factory

system, he must be trained as well for the jobbing shop,

where he takes a job directly from the beginning to its com-

pletion, on all the machines, and through all the fitting, as-

sembling, etc. This work is done at night, during the latter

part of the third year, when there is none but the senior

class in the shop. All the tools are then available for their

use, giving a larger number of machines per bey. The ap-

prentice at night works on a different job, has another time

card, and the teacher gives his attention to developing the

ability of the boy in changing from one tool to another with-

out loss of time, the selection of the proper machine or meth-

od for doing the job most rapidly, and ways of keeping ihe

Fig. 9. Apprentice covering a SpeeC Exercise on the Flat Turret Lalhe

work always on the move. Before taking this practice the

boy should be trained as an operator of every tool in th&

shop, after which comes quite logically, the correlation of a.

number of machines on a given job.

Academic Work
Every apprentice receives instruction in academic work;

this will not be gone over in detail, but the general outline

following gives a very good idea of this requirement in trade-

schools. In planning academic work for such schools, there

must be kept clearly in mind the fact that the organization.

is to be neither a secondary school, nor a college, but rather



880 MACHINERY July, 1911

a place where young men are fitted for life's work. To this

end, the course should be of such a scope as will enable the

young mechanic to readily read a drawing from which he
may have to work, use mathematics in the practice of his

trade, obtaiu a general knowledge of the develoi)ment of

his native land, and to use the English language with a

reasonable degree of correctness.

Cost Considerations

One of the criticisms of high-grade trade school training

which is often made is the cost, the statement being made
that the man who is trained in a trade, must be developed at

a relatively small outlay, because no community which must
support its school on a tax basis is willing to make large

expenditures, as the ultimate earning capacity of the me-
chanic does not warrant such a policy. This may or may not

be good social ecpnomy, but in any event, such statements
are not made by men who really know how to manage a trade

school on the basis of economy and efficiency. It is a

fact that where credit is given for the work done as ex-

ercises, no school in existence can show the low cost opera-

tion per pupil of the trade school, while at the same time
it sends into the world a type of young American which is

esteemed both by the manufacturer and society at large.

These results depend, however, on the school having abso-

lute control of the work used as exercises, a free hand to

teach the trade in a first-class manner, a capable staff of offi-

cers and teachers, and a willingness on the part of all con-

cerned to shape the course of affairs without hobbies or pet

theories, to the end that capable and efficient mechanics be

produced.

The number of persons who say a trade cannot be taught
in a school is becoming fewer each year; while it is true that

many trade schools do not make capable journeymen, it

is equally true that many shops take apprentices, and after

the stipulated period of service the young man is not regarded
as a workman by any other firm than the one with which he
served his time. Again there is no clearly defined concep-

tion of just what a machinist is, but the school may feel safe

in stating that it turns out mechanics when the employer
will take a boy directly from the school shop, and after an
unprejudiced trial, give him, on the basis of his work, the

same rate of pay that he gives any young machinist whom he
may hire. If, as has been the case at Williamson, an em-
ployer takes a boy after a three-year apprenticeship, and gives

him the same rate of pay as he commonly gives a boy who
has served a four-year apprenticeship in the shop, then the

school must be doing better than the shop for the boy, since

it has taken one year less of his time to bring him to a given
earning capacity, and at the same time it has offered him
with his trade a good general education, which has not been
the good fortune of the shop boy, unless he has been so sit-

uated as to employ a private teacher. If the school boy can-

not meet the requirements of the employer, it is not of course
wise for a school to claim that it turns out mechanics, since
the ability to "make good" must, in justice to all, be the one
criterion by which the young mechanic shall be judged.

RADIAL GRINDING FIXTURE
The accompanying illustration Fig. 1 shows the general

•construction of a convenient radial grinding fixture used in

the shops of the L. S. Starrett Co., Athol, Mass. Pig. 2 is

a sectional view showing the design of the grinding head.

The grinding fixture is attached to a No. 3 Ames bench
lathe. It consists of five main parts—a base A. a pivot B, a

swivel C, a slide D, and a grinding head E. It will be seen
that the construction of the pivot stud B is along the same
lines as commonly used on watchmakers' lathes, the angles
on the stud being selected so as to approximate the form of

the Schiele curve, which is the theoretical form for the most
efficient type of thrust bearing. The angle on the upper part

of stud B is 3 degrees on each side, and the angle at the bot-

tom 45 degrees, as indicated. The swivel joint is carefully

•enclosed to prevent any grinding dust from entering its bear-

ings. The screw-operating slide D. for obtaining different

radii and also for adjustment for different sizes of grinding

wheels, has 10 threads per inch and is provided with a
micrometer collar for obtaining fine adjustments. The grind-

ing head shown in detail in Fig. 2 is provided with two
thrust bearings of the same form as that used for the swivel

stud. The bearings are entirely enclosed by brass dust caps.

The design is of an approved and thoroughly tested form

^iichi'urj. V ''

Fig. 1. Radial Grinding Fixture used tn the Shops of the L. S. Starrett Co.

for highspeed spindles. The steel bushings in which the

spindle runs are hardened and ground all over, and are a

tight fit in the cast-iron head. The spindle is also hardened.

The action of the device is clearly indicateu in Fig. 1. The
swivel C with slide D and grinding head E can swing com-

pletely around stud B. so as to grind any part of a circular

Machinery. yr.

Fig. 2. Section through Head of Radial Grinding fixture

arc. The radius of the arc is determined by the distance

from the vertical center line through stud B to the cutting

face of the grinding wheel.

LARGEST CRANE IN EXISTENCE
The largest crane in existence has recently been erected at

Govan on the river Clyde, Scotland, for the Fairfield ship-

yards. The jib head of the crane is of the hammer-head type.

built on the cantilever principle, and stands 160 feet above

high-water level. The jib, with a total length of 270 feet,

extends 1691,^ feet outward from the center and can be used

at any point within a circle of 336 feet diameter. The crane,

on slow gear, can elevate 200 tons at an arm of 75 feet, and a

load of 100 tons at an arm of 133 feet.
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THE UNIVERSAL JOINT*
By ALTON L. SMITHt

If two revolving shafts are placed so their center lines inter-

sect, but are not in the same straight line, tliey may be con-

nected by a universal joint which will transmit the motion

from one to the other. This joint is often called a "Cardan
joint" or a "Hooke's coupling" after the Italian who first de-

scribed it and the Englishman who first applied it. Its form
varies according to the particular use to which it is put, but

all forms reduce in principle to the one shown diagrammati-

cally in Fig. 1.

The shafts AB and HJ are held in place by the rigidly con-

nected bearings M and N which also prevent end motion.

Where these shafts extended meet at E, there is a cross-shaped

piece with equal arms CD and FG rigidly connected and inter-

secting in their middle points at right angles. A fork, CBD,

Fig. 1. Simple Universal Joint. Fig. 2. Illustrative of the Line
of Intersection of the Two Planes

is attached rigidly to the shaft AB and connected to the cross-

arm CD by rotary bearings at C and D so that CD is perpen-

dicular to ABE. In the same way, a fork tHG, is attached to

Hj rigidly and by rotary bearings to FG so that FG is perpen-

dicular to JHE. At first sight, it does not appear possible

that such a connection will transmit motion from one shaft

to the other, but the reader can prove this easily to his own
satisfaction in the following manner: As CD is perpendicular

to ABE, when AB revolves, CD moves always in a plane pass-

ing through E and perpendicular to ABE. In the same way,

FG moves always in a plane passing through E and perpen-

dicular to JHE. These two planes intersect in a straight line

whose position does not change, and E always remains at the
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Fig. 3, Graphical Representation of the Besiilts shown in Table I

same point on this line. As shown in Fig. 2, there are two

intersecting planes with a fixed point E in their line of inter-

section. A right angle CEF must move so that one side BO
always lies in one plane, the other side EF lies in the other

p'ane, and the intersection of the two sides is always at E.

If the reader will open a book at any angle to represent the

two planes and take a draitsman's triangle for the angle

CEF, it will be found that it is possible to move the triangle

according to the specified conaitions.

A universal joint is sometimes made so that the four bear-

* For further information on the subject see the editorial "Bad
Tractlce in the Use of Universal Joints," September, 1910. and the
article "Universal or Flexible Joint Couplings," April, 1902.
_t Professor of Machine Design, Worcester Polytechnic Institute.

WjrcfSter, Mass.

ings G, D, F and G are not in the same plane. When this

construction is used, only one of the two connected shafts

can be held in place rigidly and permit rotary motion. Such

a construction has only a very limited use.

Geometrically, the angle a in Fig. 1 could be anything be-

tween and 180 degrees, but because of Interference of forks

which must have material di-

mensions, the angle a must

be something less than 90 de-

grees. At just 90 degrees,

the mechanism would fail, be-

cause, as can be seen from

Fig. 1, rotation of HJ would

simply turn CD on its fork

bearings without any tend-

ency to rotate AB. When o

is nearly 90 degrees, the

mechanism cramps because

the force tending to cause

rotation i s dissipated i n

friction. Practically, the

angle a should not greatly exceed 45 degrees when loads are

transmitted at very slow speeds, as for instance in opening

and closing small valves by hand. When the load is very

small the angle may be as high as 60 degrees, and some spe-

cial joints admit of as high an angle as 70 degrees without

interference of parts. At higher speeds, the angle must be

less if durability is to be insured, for the inertia effects pro-

duce high stresses in the bearings and forks, thus necessitat-

TABLE I. COMPARATIVE SPEEDS OF DRIVING AND DRIVEN SHAFTS

Speeds of shaft AB when shaft JH runs at lOOR. P M. for Variiius

Shaft Angles

.a^c'ilii>fr[t,.\' y.

Fig. 4. Gi-aphlcal Representation o(

the Results shown in Table II.

Shaft Max. Min. Varia- Shaft M.x. Min. Varia-
Angle, Speed

1
Speed tion Angle, Speed Speed tion

Degrees 100 sec a
1

100 COSH R.P.M. Degrees 100 sec a 100 cos a R. P. M.

.5 100.38 99. R2 0.76 30 115.47 86.60 28.87

10 101.31
,

98-18 3.06 3.5 122.08 SI. 93 40.16

1.5 103 53 96 .59 6.91 40 130.54 76.60 53 94
2') 10H.42 93.97 12.45 45 141.42 711 71 70.71

2.5 110.34 1
90.63 19.71 50 155..57 64.28 91.29

ing larger dimensions for them which, in turn, produces inter-

ference unless the shaft angle is reduced.

The use of this coupling is often prohibited by the variation

of velocity ratio of the connected shafts during a single

rotation. If shaft JH runs at a constant speed of 100 revolu-

tions per minute, shaft AB will make 100 revolutions also,

but it is found that during one part of a revolution AB will

run faster and during another part slower than JH. In Fig.

1. suppose shaft JH to be the driver and let its initial posi-

tion be as shown, with FG perpendicular to the plane AEJ.

Let e be the amount of angular turning of JH from its initial

position. Then it can be proved that

Ang. vel. of shaft AB cos a

Ang. vel. of shaft JH 1— sin= a sin-'

This equation gives the relation of the two shaft velocities

during one revolution. It can also be proved that with shaft

JH running at constant speed, shaft AB has its min-mum

speed when fork FHG occupies the position shown in Fig. 1,

and its maximum speed is when the fork has turned through

90 degrees from this position. For the first position, the

angular velocity of shaft AB is equal to the angular velocity

of shaft JH multiplied by cos a. For the second position, the

angular velocity of shaft AB is equal to the angular velocity

of shaft JH multiplied by sec a. Table I gives maximum and

minimum speeds for shaft AB for various values of the shaft

angle a, assuming that shaft JH drives at a constant speed of

100 revolutions per minute. Fig. 3 shows the same thing

graphically.

While a slight fluctuation in the velocity ratio might not be

oDjectionable, there will often be objection to the variation

in the relative angular positions of the two shafts which ac-

companies it. Table II shows the angular advance and lag

of shaft AB for successive angular positions of shaft JH when
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the shaft angle is 45 degrees. The zero position of shaft JH
is that shown in Fig. 1. If <t> Is the angular motion of AB
corresponding to 6, the angular motion of JH. then tan 0=:
cos a tan e. Fig. 4 represents the values of Table II graphi-

cally; divisions on the inner circle show the angular posi-

tions of shaft JH, \\ hile those on the outer circle show the

corresponding positions of shaft AB.

The variation in velocity ratio and in the relative angular

positions of the two shafts may be avoided if two joints prop-

TABLE II. RELATIVE ANGtTLAR POSITIONS OF SHAFTS

Relative Angular Positions in Degrees of shafts JH and AB during one
Revolution for .Shaft Angle of 45 Degrees

AB Lags
i

AB Leads

[" AB Diff AB Diff.

a j 90 90
1) 10 7.1 2 9 k 100 lot 4.00
(' 30 14.43 5.57 1 110 117.24 7.24

(1 30 22.21 7.79 m 120 129.24 9.24

e 40 30.68 9.32 n 130 139.88 9.88
f 50 40.12 9.88 o 140 149.32 9.32

.a; 60 50.76 9.24 P loO 157.79 7.79

h 70 62.76 7.24 q 160 165.57 5.57

i 80 76.0 4.00 r 170 172.9 2.9

.i
90 90.0 s ISO ISO

must be placed relatively so that when the plane of the one

at the left end contains the center lines of shafts A and B.

the plane of the right-hand fork must contain the center lines

of shafts B and C. It will he seen from this that a great

variety of positions may be selected for shafts A and C. One

of the commonest arrangements is that when the shafts A
and G are parallel; in this case, the forks on shaft B will b»

placed in the same plane. This arrangement has been utilized

for the carriage feed on milling niachints.

TIGHTENING STAYS IN STEEL STRUCTURES
An efficient means of tightening up slack members in

bridges and similar structures has been developed by Mr.

Albert Haskenkamp, Essen, Germany; the process is de-

SECTION a-b

irijhi.i.ru.M.Y.

Patented Apparatus for Applying Thermit to Ehortenlng Bridge Stays

scribed in Reactions. Previous to its Introduction, a brace

that needed shortening required to be removed and upset In

the forge.

The new method, which employs thermit, consists in en-

casing the brace at some convenient place with a two-piece

shell, as at A in the illustration, luting the joints with clay.

erly arranged in series are used. Fig. 5 shows two shafts,

A and C, non-intersecting and non-parallel, connected by a

double Hooke's coupling in which B is the intermediate shaft.

The ends of the connecting cross arms, as has been previously

shown, follow circular paths. In Fig. 6, are shown the pro-

jections of the paths of c, (I. a and h on a plane perpendicular

to shaft B. As the plane of the circle described by a and 6

is oblique to shaft B, the projection of the path is an ellipse,

while the path described by c and d being perpendicular to

shaft B projects as a circle. From the construction of the

joint, the cross arm cd is always perpendicular to shaft B.

and therefore always parallel to the plane of projection shown

in Fig. 6. The arm ab is actually porpsndicular to the arm cd.

From these two facts, it follows that in the projection. Fig. 6,

ab and cd will always be at right angles for successive posi-

tions during the rotation of the connected shafts. In the same

way in Fig. 7, there is a simi-

lar projection for the paths fol-

lowed by e/ and gh. If shafts

A and C make ths same angle

with the shaft B, the projec-

tions of paths of ab and gh will

be ellipses of the same shape.

Without disturbing any other

part of the arrangement, let

the fork at the left end of shaft

B be loosened and turned on

the shaft, carrying a, b, c. d

and shaft A with it, until cd

projects at (' a ,
r Ig". O. AOWtast- Plg. 5. Two Non-intersecting and Non-parallel shafts connected by Double Universal Joints. Fig. 6. Projection

en the fork rigidlV* to shaft B °^ ^^ ^^'^ *^^ *^° ^ Plane perpendicular to Shaft B. Pig. 7. Projection of Arms ef and gh on a Plane perpen-
^ •'

^ dicular to Shaft B
again and let shaft B be turned

through a small angle as indicated by the arrows. Points /

and d' being on the same rigid rotating piece at the same dis-

tance from the axis, will each move through the same dis-

tances on their respective circular paths, and ff' will equal

d'd". Also, because the cross arms are always at right angles

in the projections Figs. 6 and 7, and because the two ellipses

are alike, then 6' and g will move the same distances on cor-

responding parts of their elliptical projections and gg'= b'b".

As these ellipses are projections of equal circles, points 6 and

g will move actually through equal space distances. There-

fore shafts A and C have been revolved through equal angular

displacements. From this it follows that if shaft A turns at

constant speed, shaft C will turn at the same constant speed.

An inspection of Figs. 5, 6 and 7 will show that two con-

ditions are necessary to produce this constant speed ratio

between shafts A and C. First, shafts A and C must make
the same angle with shaft B; second, the forks en shaft B

Straps B are clamped around the brace, above and below

the shell, and are connected to each other by bolts C, which

draw the two clamps together. Thermit is ignited in a flat-

bottomed crucible, and at the end of the reaction is poured

into the mold, the slag being allowed to enter first so as to

coat the bridge member with a protective layer, in order t'.iat

none of the metal will come in contact and adhere. This

liquid mass being poured at a temperature of from 3000 to

4000 degrees F., brings the steel to a red heat, when the

clamps can be tightened, upsetting the section at the heated

part. If the shortening is but slight, no tightening is re-

quired, for the heated member, tending to expand, is restrained

from so doing by the clamps and automatically upsets.

In the case of double braces where it is desired to upset

only one of them, the other member may be surrounded wit!i

refractory material as insulation, confining the heat *o that

part of the brace which requires shortening.
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TESTING A CYLINDRICAL GRINDER

PRACTICE OF THE LANDIS TOOL CO.
By FRANKLIN D. JONES

The accurate nature of tlie work for which a grinder is ordi-

narily employed, combined with other requirements that are

essential to a machine of this type, make it necessary to finish

practically every part used in the construction with consider-

able precision; but notwithstanding the precaution taken in

the finishing of each unit or member that goes to make up the

completed machine, slight errors are unavoidable, some of

which are due to inherent imperfections in the manufactur-

witliout affecting their alignment. Of course it is neither

practicable nor necessary to align the various members to

absolute perfection as shown by the Indicators, but the limits

of variation are so small as to be scarcely appreciable.

The first inspection to which the assembled headstock and

footstock are subjected, is illustrated in Fig. 1. This inspec-

tion takes place in the fitting department before the parts are

assembled on the finished machine, and the test shows the

position of the spindle with relation to its base. The test

indicator used is adjustably mounted on a large base, and its

indicating point is first brought into contact with the under-

side of the spindle center as shown. The spindle is then

Fig. 1. Preliminary Test to deLermiue ParaUelism of Headstock and Tailstock Spindles with Base

ing tools used, while others result from differences in the skill

and judgment of the workmen. These errors would be quite

insignificant if considered independently, but when the machine

is assembled, even very slight inaccuracies sometimes become

serious because they accumulate or add themselves together,

thus causing a disalignment of one or more important parts

—

all of which Is familiar to every mechanic who has had experi-

ence with precision work. The methods employed in the final

inspection of the cylindrical grinders built by the Landis Tool

Co., Waynesboro, Pa., for detecting these accumulative errors

and other minor defects will be referred to in connection with

the accompanying illustrations which show the testing tools

used and their application.

The work of inspecting a grinder does not, of course, begin

when it is assembled, but some of the more important tests

opposite side. The variation shown by the indicator is noted,

and if it is greater than the allowable limit, the base is scraped

to make it parallel with the spindle. After this operation, the

parallelism of the spindle with relation to a front locating pro-

jection A is determined as shown in Fig. 2. For this test

the gage is attached to a special base which also has a pro-

jection or lip as shown. By bringing the indicator into con-

tact with the front side of the spindle center and reversing

the spindle as before to test on both sides, any disalignment

with the locating projection is shown. The necessary adjust-

ments in this direction are made by scraping the inner surface

of part A, and the latter is kept square with the base while

being scraped, by testing bar B, Fig. 1. The spindles of the

headstock and footstock are both tested in this manner to

determine their alignment with each other, as well as with the

Fig. 2. Testing Paralleltsm of Spindle \Fith Locating Projection in Front

cannot be made until the machine is erected and ready for

operation, and while those which precede are essential, most

of them are of an obvious nature and need not be referred

to. The attention of the inspectors is focused principally on

the relation between the wheel carriage and the platen with

its work-centers. The wheel carriage must travel in a straight

line and parallel with the top surface of the platen; the work-

centers must be in alignment with each other and parallel

with the platen; and the top surface and front edge of the

platen must be true plane surfaces within close limits, to per-

mit adjusting the headstock and tailstock to different positions

• Associate Editor of IIachi.nerv.

Fig. 3. Testing ^heel Spindle for ParaUelism -with Base

reversed in its bearings and a similar test is made on the

base. These tests are made on a special surface-plate instead

of on the machine platen, as it is more convenient and prevents

the finished platen from being marred. The taper hole in the

headstock spindle for the work center, is also tested in the

fitting department to determine whether or not it is concentric

with the e-xterior of the spindle, by applying the gage to the

work-center, as in Fig. 1, and turning the spindle by hand.

The wheel spindle of a grinder is, of course, a vital part of

the machine, and owing to its high rotative speed and the

necessity of eliminating all play and vibration, the bearings

must be fitted very carefully. These bearings are tested on
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the heavy cast-iron table or bench shown in Fig. 4, by attach-

ing the base and assembled spindle to this bench and rotating

the spindle by a belt from an overhead drum, as shown. As
the test speed is from two to three hundred revolutions per

minute faster than the regular working speed, any imperfec-

tions in the bearings are soon detected by the excessive heat

generated. After each spindle is run for a time, it is removed

Pig. 4. "Running in" ^^'heel Spindles prior to Assembling

Fig. 6. Aligning Front Edge of Platen

Fig. 8. Testing Parallelism of Bar between Centers with Platen

and any high spots which show on the phosphor-bronze bear-

ings are carefully scraped; in this wa>' a good bearing is

obtained under conditions more severe than are encountered

in actual practice. The spindle is then run for several hours

to make sure that it will operate indefinitely without becom-

ing heated above a normal temperature. The wheel spindle

is also given a preliminary test in the fitting department to

see if it is parallel with finished surface of the base. Col-

lars of the same diameter are placed on each end of the spindle
and the test is made as shown in Fig. 3.

When the grinder is assembled, the alignment of the various
members with relation to one another, is determined by a

series of final tests which locate any accumulative errors and
insure an accurately constructed machine. Prior to these tests,

the wheel carriage and its reciprocating mechanism is oper-

Fig 5 Testing Top of Platen with Reference to Wheel Carriage Travel

Fig, 7- Testing Alignment of Work-centers with Carriage Travel

Fig. 9. Testing Wheel Spindle Alignment on Plain Machine

ated for two or three days by a special motor in the testing

department to give the machine a smooth action and the wheel

carriage a more perfect bearing on the ways of the bed.

The top surface of the platen is first tested with relation

to the travel of the wheel carriage as shown in Fig. 5. A
bracket is bolted to the w-heel carriage to which is attached

an adjustable arm and a dial indicator. When the Indicator Is

traversed along the platen by moving the wheel carriage, the
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dial shows whether or not the platen surface is straight and
parallel with the carriage travel. The front edge E against

which the headstock and footstock are located, is then tested

with the indicator adjusted to the position shown in Pig. 6,

the indicator being traversed by the wheel carriage as before.

The platen is swiveled to bring this front edge parallel with

the carriage travel, after which a steel pointer or knife-edge is

screwed to the bed in a position coinciding with the zero posi-

tion of the graduations for indicating tapers. This test also

shows whether the front or locating edge is perfectly straight.

The headstock and footstock are next clamped in position

and a long test-bar is placed between the centers as shown in

Fig. 7. The wheel carriage is then traversed with the gage

in contact with the side of this bar, which shows if the work
centers are in alignment laterally with the wheel travel. As

this test is made with the swiveling platen in its central or

zero position, the alignment must be practically perfect, for

otherwise the machine will grind taper instead of straight or

cylindrical as indicated by the scale. The test shown in Fig.

8 is next made to determine the alignment of the centers with

reference to the top of the platen. The gage is applied to the

top of the test-bar and it Is mounted on a broad base which

is moved along the platen. The base having a projection that

bears against the front edge of the platen, is then substituted

to test the alignment of the bar with this edge. Inasmuch

as the headstoek and footstock spindles were tested previously

in the fitting department, as explained, these final tests prove

the accuracy of alignment, and working conditions are prac-

tically duplicated by having a test-bar mounted between the

centers. Of course, the errors shown by these tests would

In any case be very small.

The next operation on a universal machine is not strictly

a test, but rather a method of locating a datum line at L
(Fig. 10) on the wheel carriage for setting the graduated

swiveling wheel-slide to any angular position with reference

to the work-centers. The swiveling slide is graduated by a

special machine before being assembled. To locate the datum
line, the slide is swiveled around to the position shown, and

it is set parallel with a test-bar between the centers by travers-

ing it with an attached indicator in contact with the side of

gage that rests on the platen into contact with the upper side

of the collars, as illustrated in Fig. 11.

The tests which have been described in the foregoing have

to do exclusively with accuracy of alignment, which is, of

course, absolutely essential to a machine of this type. These

tests, however, constitute only a small part of the inspector's

work, as all details, including the attachments, etc., are exam-

ined for defects either as to size, adjustment, or operation.

To insure that every part is properly examined, "inspection

sheets" are used that contain a list of all the important require-

ments which experience has shown to be essential to a well-

Fig. 11. Testing Position of "Wheel Spindle with Reterence to Platen

built grinder. As each test listed for the details of various

members is made by the inspector, it is checked off the inspec-

tion sheet for that particular machine, provided the part comes

up to the required standard. In this way a record is kept

which eliminates any chance of incomplete inspection, and the

inspector's check-mark, which is practically an O. K. signature,

tends towards more careful and conscientious work than would

be obtained otherwise. This inspection sheet, which is event-

ually filed, also contains the drawing numbers of the various

assembled and detail parts as well as other information of

a miscellaneous nature which is often needed for future refer-

Fig. lO. Setting Wheel-slide Parallel to Work-centers for Locating Datum Line of Angular Graduations

the bar. When this indicator shows that the movement of

the slide is parallel to the test-bar, a line is made on the

carriage exactly opposite the 90-degree division. The coin-

cidence of this datum line with any of the other angular

graduations, when located as described, shows the exact angle

that the travel of the wheel-slide makes with the work-centers

when the latter are set for straight grinding. Fig. 9 illustrates

the method of testing the wheel spindle of a plain grinder

for parallelism with the travel of the wheel carriage. Closely

fitting collars having the same outside diameter are placed on

each end of the wheel spindle as shown, and a V-shaped gage

with an indicator attached to its end is brought into contact

with first one and then the other of these collars by moving

the wheel carriage along its ways. The position of the wheel

spindle in a vertical plane is also ascertained by bringing a

ence. The grinder, after the work of inspection is complete,

is run for a few hours on all the various speeds and rates of

traverse as a final test to insure perfect operation.

* * *

Some interesting conclusions reached by Prof. Kammerer

of Charlottenburg, Germany, after conducting over one thou-

sand tests on belt drive, are reported in The Wood Worker.

The more important of these are as follows: The effective

pull on a belt is not reduced by centrifugal force to the extent

commonly believed; the coefficient of friction increases with

the speed and reaches values far in excess of those usually

assumed; the maximum efficiency of transmission is not

limited by the speed; and at any speed the sum of initial

tension and centrifugal force is constant. Other conclusions

derived conform with generally accepted data.
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THE DESIGN OF DIE-CASTING MACHINES
—ALLOYS FOR PRESSURE CASTINGS*

By E. F. LAKR1

Die-castings have become fairly well known in tlie past few
years, but the machines, metals and methods employed in

their manufacture are as yet very little known. This is due
no doubt to the fact that the apparatus and methods employed
have been zealously guarded as secrets by those engaged in

their manufacture. It may be surprising to many to learn
that the commercially successful manufacture of castings
from alloys in metal die-molds has not been accomplished
through any recent invention, nor has it been the result of

any individual's efforts. Like most other industries, this has
been a gradual growth, through a period covering more
than sixty years. The machines have been slowly perfected,
and the alloys for the castings have been continually im-
proved. Thus it is now possible to make dense, sound die-

Fig. 1. Type-ca«t1ng Macbioe built in 1849. Fig. 2. Improvement
in the Type.caatiDg Machine, made iu 1856

castings from alloys, nearly as strong as brass, and the writer
has a process by which a very strong bronze can be cast in

die-molds.

Historical Development of Die-casting- Machines
The first machines or methods along this line were used

to manufacture bullets and type; the one being used to
murder man and the other to educate him. Most of us are
familiar with the iron hand-molds, in which we used to make
bullets as boys. Thus it will be hardly necessary to illus-

trate these. Many inventions were made and patents taken
out in the years preceding and following the American rebel-

lion, the Me.xican war and the American revolution.

Of the type-casting machines, the first one that we can
obtain an illustration of w^as patented on March 27, 1849, by

Fig. 3, Small Hand-operated Machine built in 1872

J. J. Sturgiss. A sectional view of this machine is shown
in Fig. 1. This illustrates the basic principle on which most
of the die-casting machines in use today are built. In this

machine the molten metal flows from the pot A. which is sur-

rounded with heat, through the opening B into the cylinder

C. Plunger D is then forced down by the lever E. which is

operated by a cam and connecting-rods, and forces the metal

* For additional information on dio-castlng machinery, see the fol-
lowing articles previously published in Machinery:' "Die-Casting
and Die-Casting Machines," May. inil, engineering edition; "Die-
Casting— 1 and 2," .January and February, 1911.

t Consulting Metallurgist, address : 184 Ave. B, corner 47th St.
Bayonne, N. J.

out of nipple F into the type-mold. Piston valve G is then
forced forward to squeeze the metal into the mold and also
cut off the liquid stream, so it will flow back into the pot.

This was followed in 1852 by another patent by W. P.

Barr covering other points on a machine which worked in

practically the same manner as that shown in Fig. 1. As
shown in Fig. 2, E. Peluze patented an apparatus on similar

SECTION ON LINE
C,-C,
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Machinery.y.Y.

Fig. 4. First Die-casting Machine buUt for Miscellaneous Work (1877)
set up for Casting Bearings

lines in 1S56. His improvement over the two former machines
was in the piston valve H. In this, valve I was moved back
until beveled surface J closed opening E, through which the

molten metal flowed. Plunger L was then forced down, and
this made the metal flow through nipple M into the type-mold.

After this, piston valve I was forced forward, the same as in

Fig. 1, and for the same reasons.

In 1872 a small hand machine was patented, as shown In

Fig. 3. This was filled with molten metal from a melting

Fig. 5. Die.casting Machine patented In 1892. Fig. 6. Improvement
made in 1888 on Machine sho^vn in Figs 1 and 2

pot, and when set on the bench, the palm of the hand was

brought down forcibly on the wooden knob K. This forced

down piston D and squeezed the metal out through nipple F.

Other machines were invented in the following years for

making medals, sewing machine bobbins and various other

small articles. The type-metal apparatus was also improved

by such inventions as that shown in Fig 6, in which a much
better design and arrangement were made of heating chamber,

melting pot, cylinder, plunger, etc.

The first attempt to apply these principles to a more uni-

versal manufacture of castings, was made by C. and B. H.

Dusenbury in the machine shown in Fig 4, which they*

patented in 1877. In this, the same principles as used on

former machines were adopted for the melting pot, cylinder,

plunger, outlet passage and nipple. In addition thereto,

arrangements were made by which the die-molds that con-

tained impressions for journal bearings were located on the

machine, and exchanged for others when desired. Thus a

wide range was given to the machine. The method of moving
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the mold away from the nipple so it could be opened and
closed was accomplished by lUe gear and rack.

Little was done with this method of casting until after

C. W. Weiss was allowed some claims, on March S, 1S92,

on practically the same machine that was patented by the

Dusenburys in 1877. This is shown In Fig 5. From this

time on, the die-casting business has steadily grown until it

is now quite an important factor in the manufacture of

many products. The many improvements have given us auto-

matic machines that insert wires, bushings, clock wheels,

etc., of steel, bronze or other strong metals, into the molds;

then close them, cast the alloy, and eject the finished casting

out of the mold. Between this and the simple hand-operated

machine, there are belt-driven, motor-driven and semi-auto-

matic machines used in the manufacture of die-castings.

Hand-operated Machines

The strictly hand-operated machines have been perfected

to an extent that enables one man to turn out a large number
of castings with an alloy that Is not very high-priced. Thus a

machine may be placed in a room or in any part of a shop

where there is no power. The only thing required to operate

it is a supply of gas to heat the melting pot and melt the

metal, and a man. The output of these hand-operated

machines is so large that it is only under very special con-

ditions that the automutic machines can be economically

operated. These conditions would require a very large num-
ber of castings from the same mold, and the castings

Jlachhiirif.y. Y.

Fig. 7. MeltiDg Pot with Side Outlet

could not be very Intricate. With the hand-operated machines,

however, very intricate castings can be made from the white-

metal alloys generally used.

The modern hand-operated machine with its .melting pot

and method of forcing the metal into the molds has undergone

many changes and has been the subject of a great deal of

designing. In connection with it, valves and sprue-cutters

have been made in several different ways. The ways and

means of holding the molds for the cast and then opening,

or parting them to eject the casting have also been improved

in various ways. From the melting pot, the metal has been,

forced through the sides, top and bottom, and then into the

molds. A cylinder and plunger has been the favorite method

used and this has been designed in various styles arid sizes.

Some have used air for forcing the metal into the mold, but

with no success.

Melting Pots and Plungers

In Fig. 7 is shown one of the latest styles of machines with

the outlet from the melting pot in the side. In this, the

burning gas in chamber keeps the metal molten in pot A
and it flows through passage B into pressure chamber C.

From here it is forced by plunger D through nozzle F into

the mold. Valve G is then turned over to stop up the passage

and thus cut off the flow of metal. This style of machine

brings the pressure chamber C down into the gas chamber

where it is easily heated to the right temperature tor casting.

The metal that lies between valve G and the end of the nozzle

F, however, has to be removed before it freezes and before

the mold is opened. It is therefore necessary each time a

casting is made, to move the entire mold away from nozzle F,

while the sprue-cutter is in position for keeping the metal

away from the casting. This extra metal then falls to the

floor. This has been overcome in some machines, and hence

one cause of trouble is removed. Another fault is that while

plunger D is traveling past port B it forces the metal out into

.i;,ii-;u"n.>'!;..V. v.

Fig. 8. Long Type of Plunger. Fig. 9. Plunger smaller than Cylinder

—

Auxiliary Heating Chamber for Outlet Passage

melting pot A and thus keeps it continually churned. This

causes the dross and slag that should rise to the top to mix

with the molten metal and enter the castings.

The plungers used with this type of machine differ con-

siderably. The one shown in Fig 7, has a bearing surface aa

long as the diameter of the plunger. This "square" plung.er

gives very good satisfaction where it is covered with molten

metal, as it is in this case. An extremely long plunger is

shown in Fig 8. The construction of the machine is such

that one end of the plunger comes out into the gas chamber,

and therefore it was extended into the open air in order to

overcome the excessive heat of the gas flames. .Much trouble

has been experienced with this type, from the metal freezing

around the surface between it and the cylinder, thus causing

the plunger to stick. This is largely due to the great differ-

ence in temperature between the two ends, and consequently

plungers of this type have to be continually cleaned, as well

as their cylinders.

To overcome this, the type of plunger shown in Fig. 9 was

invented. It is smaller in diameter than the cylinder or
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Fig. 10. Melting Pot with Outlet in Top

pressure chamber and travels in a rack composed of the two

rings /. which are held together by ribs J. One of these rings

fits into the end of the cylinder, and holds the rack in posi-

tion. The molten metal flows into the pressure chamber

through port L, and a valve closes this port when the plunger

is brought forward to force the metal up into the mold.

In the cylinder is located an asbestos washer If, for preventing

any leakage of molten metal that might occur. This type

of plunger largely overcomes the tendency of metal to freeze

on the bearing surface, as its area is greatly reduced. Dross
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also is not as liable to clog and stick the plunger in the cylin-

der. This design has, however, added the troubles encountered

with an asbestos washer, which, owing to its non-cohesive-

ness, is continually crumbling away and flaking off.

Around the outlet or nozzle of this machine has been

placed an auxiliary heating chamber. Gas enters through

pipe N, surrounds the nozzle in passage R, passes through

the perforated ring P and fills the inner chamber Q; after

which the burnt gases pass out. This keeps the molten metal

Muchi>i'-ni.y, y.

Fig. 11. Melting Pot with Air Pressure Chamber

that fills nozzle F from chilling when a casting is being

made. This is one of the troubles often met with in this

style of die-casting machine. Of course, when the sprue-cutter

has severed the metal between the mold and the pressure

chamber C, this passage empties when plunger D is pulled

back. Passage F, however, is filled a large part of the time,

as in making a casting it is necessary to bring the plunger

forward as hard as possible, and hold it there while the mold

is filling with metal and the sprue-cutter is being operated.

Metal freezing in this passage causes a great deal of trouble

which a heating chamber might abolish.

In Fig. 10 is shown another style of melting pot. This has

a pressure chamber submerged in. the molten bath, and the

plunger is operated by a lever which passes out through the

top of the bath. The nozzle also carries the metal through

the top of the bath to the mold. In this type, the melting pot

A is surrounded with gas flames at 0. and the metal in the

Fig. 12. Another Type of Air Pressure Chamber in the Melting Pot

pressure chamber has to be heated through the mass of metal

In the melting pot A. It is therefore difficult to keep the

metal in pressure chamber C as hot as that in melting pot A.

The opposite condition should exist, i. e., the metal should be

hottest at the point where it is being forced into the mold.

While several die-casting firms have used this type of machine,

it has been the cause of much trouble.

Application of Compressed Air to Die-casting Machines

In Fig. 11 is shown a pressure chamber submerged in a

melting pot, but instead of using a plunger, compressed air

is driven into the pressure chamber through pipe S, and this

forces the molten metal out through nozzle F and into the

mold. This application of compressed air has appealed to

many builders of die-casting machines owing to its simplicity

of operation, its positiveness, and the fact that operating

troubles, such as the plunger sticking to the cylinder, were

overcome in the machine. All those who attempted it, how-

ever, were men who understood nothing of metallurgj* or

the nature of metals. With the exception of a few very rare

elements, oxygen unites with every known substance. It

has a special affinity for metals when heated, and the higher

the temperature, the greater will be this affinity. It is one

of the most injurious elements that can be injected into

metals. By forcing air under pressure into pressure chamber

C. as is done in this case, it is impinged directly upon the sur-

face of the metal with considerable force, and thus greatly in-

creases the amount of oxygen that the metal will absorb from

this air. After the first few castings are made, the metal be-

comes full of small bubbles which increase in size with the

number of castings made, and in a short time there is noth-

ing to the casting but a shell of metal that is filled with bub-

bles. Many times such castings are marketed because the

spongy formation of the center does not show on the outer

surface, but the instant they are broken, their worthlessness

is apparent.

In Fig. 12 is another type of the pressure chamber that is

submerged in the melting pot, and thus has the coldest part

of the molten metal passing through nozzle F, as is the case

in Figs. 10 and 11. In this, air pressure has been used to

force the metal up through nozzle F, but an attempt has been

made to overcome the defects always encountered when using

air. Float T has been placed in a compartment by itself, and

the air is blown into this so that it will impinge upon the

surface of the float, and only have a small surface of metal

Fig. 13. Electrically Heated Crucible for Melting Pot

around the float to absorb the oxygen. Nozzle F was also

made of a casting that projected close to the bottom of the

bath in order to let out any bubbles and get only the densest

metal in the pressure chamber. It was thought that the bad

effects of air, or the oxygen in the air, would be overcome

by causing it to travel downward and then across the pressure

chamber to the nozzle F. While the bad features of air pres-

sure were overcome to a certain extent, they could not be

.\Ll-!u„er;i.y.\:

Fig. 14. Three Styles of Valves used

entirely avoided as long as any part of the surface of the

metal was left free to be attacked by the oxygen in the atmos-

phere. Thus, while this machine will make quite a number

of castings before the metal becomes charged with oxygen,

it is still only a question of time when that will occur, and

then the castings will be weakened and probably spongy and

porous. An automatically operating valve was placed at J7,

so that pressure chamber C would take metal in as fast as-

it was injected into the molds.
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Electrically Heating the Melting Pot

Another type o£ melting pot is shown in Fig 13. In this

design an ordinary graphite crucible is surrounded with a

resistance coil, and placed in a brick-lined receptacle. An
electric current is then turned on to heat the crucible and
metal. The top of the crucible was sealed, and air was
injected through pipe V to force the metal up through nozzle

F. While the electric heating arrangement is a good feature,

Maehiiiej-ij.XrY.

Fig. 15. Tilting Mold Table and Method of Parting the Mold

the air pressure attacking the surface of the molten metal

would make this type a complete failure.

Valves
In Fig. 14 are shown three styles of valves which are used

on die-casting machines. The one to the right, as can be seen,

is cone-shaped and opens and closes the hole W. A sectional

view through this hole is shown in Fig. 7 where the valve is

marked G, and hole W represents outlet passage F. This

valve is kept a tight fit by a spring located at X. It Is

easy to operate by connecting it to some of the other levers

on the machine. The valve shown in the center of the illus-

tration is operated automatically by chain and sprocket

wheels, and closes its opening by turning half-way around.

Fig. 16. Toggle-joint Arrangement lor Parting the Mold and Drawing
it away trom the Spout

The bad feature of this valve is the large amount of surface

which the molten metal comes in contact with, thus

causing the valve to stick. The valve shown to the left

is much more simple and has practically no wearing surface,

it being merely a wedge shaped block that is forced into

place by a beveled projection on a frame. This, however, can

not be used in all places, and though its design is doubt-

less the best, its use is limited to the places where it can

be operated.

Opening and Closing the Molds

The methods of holding the die-molds vary with the

different styles of miuhines, and a large part of this variation

is due to the different constructions previously shown. In

the machines that eject the metal through the top of the bath,

a platen is used on w-hich to rest the mold, and these are

usually fitted with tilting arrangements similar to the one

shown in Fig. 15. In this machine, nozzle F is ball-shaped,

and socket y fits down over it when the table, with its die-

mold, is in position for casting. The platen is clamped down
by projection / fitting under a piece that is moved by the

upright lever, as shown by the sketch in the lower left-hand

corner. The mold is divided into two parts. One part is fitted

to a plate located on two rods that are bolted to the platen.

A toggle-joint is then used to pull the two parts of the mold

apart, so that the casting may be removed. This toggle joint

is operated by the lever shown in the inclined position, and

as will be seen, arrangements are made to take up any

wear that might occur in this joint. The mold v,'ill thus be

a perfectly tight fit at all times. This is a very important

point in making die-castings, as the metal is squeezed into the

mold under pressure, and if the joint were not a tight fit,

this metal would squeeze out through the sides.

In Fig 16 is shown a method of holding the mold in posi-

tion for casting on a machine that takes the metal out

Fig. 17. Rack and Pinion used to part the Mold and draw it away
from the Spout

through the side. One toggle-joint is used to close the two

halves of the mold, while a second one is used to force the

entire mold up against the nozzle. Why the toggle-joint, with

all its faults, is used so much on die-casting machines is really

a mystery, and yet it is probably due to the fact that the

first machines invented were equipped with toggle-joints, and

consequently nearly all designers followed this principle.

In Fig. 17 is shown a rack and pinion which is used for

moving the mold away from the nozzle and also for parting

it. In this illustration, lever A is used to operate the pinion

which pulls the mold away from the spout. Hook B is then

dropped down over the mold to hold it in position, while hook

C is released and the two halves of the mold are pulled apart

by the same gear and rack. In pulling the mold back, lever

D is tripped and opens a valve that allows enough metal

to flow into the pressure chamber to take the place of that

which has been forced into the mold. While this tripping ar-

rangement is good, and the gear, rack and pinion work suc-

cessfully, the rest of the design is very crude, and it would

mean very slow work in making castings. This machine, how-

ever, has not been commercially operated, and probably would

not be without considerable re-designing. One of its worst

features is the teapot form of pressure chamber with its air

pressure. In Fig. IS, is shown still another method of opening

and closing the mold, and clamping the two halves together.

This also is crude and too slow in its operation.

Sprue-cutters and Ejectors

One of the necessary features on all die-casting machines

that turn out perfect castings is the sprue-cutter. Two forms
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of these are shown in Fig 19. The upper one Is simply a rod

that is pushed through the center of the casting. It implies

that the casting has a center hole, and is very simple to con-

struct and operate. If this hole is straight, it is immaterial

whether it be round, square or any other shape. After the

mold is filled, the sprue-cutter is pushed through it to separate

the casting from the metal in the melting pot.

When castings have no center hole, the sprue-cutter can be

placed at the end of the casting, as shown in the lower view.

This mechanism makes it possible to stop the sprue-cutter at

Fig. 18. Another Method of Opening and Closing the Mold

both ends of its stroke, the stops being adjustable to any posi-

tion. The lever also gives the sprue-cutter, which must be a

tight fit in the hole in which it operates, a straight push.

In another style of machine the sprue is cut with the platen,

as shown in Fig. 20. In this, a piston working in the air

cylinder E pushes platen F over far enough for outlet passage

G to be out of alignment with the sprue hole in the mold, or

the outlet in the lower part of the machine. This cuts off the

metal, and leaves a pocket of metal in passage G which will

equal the thickness of the platen. When it is held long enough

for the casting to freeze in the mold, the metal in this pas-

sage will freeze and thus put the machine out of commission.

The principle of using air to operate different parts of die-

casting machines, such as pressure levers, sprue-cutters, cast-

ing ejectors, etc., is very good; but considerable care in design-

ing must be exercised to insure that no metal will be trapped

in any part of the machine, and become solid. When this

occurs it means that the machine must be taken apart and
cleaned before it can be further operated.

In Fig. 21, is shown a casting ejector. This is fastened

to one-half of the die-mold, and when the casting is complete

and the mold open, the lever is brought down so that the

small rods will push the casting out of the mold. The
rods, of course, can be placed in any position desired, made
of any size or shape, and are a very simple part of the die-

casting machine. The casting ejector and the sprue-cutter

must occupy positions very close to each other, and hence the

levers that operate each one of these should be placed in easy

reach of the operator.

Uprig-ht Die-casting- Machine

In Fig. 22 is shown a complete upright machine that differs

quite materially from the others shown. In this, the heating

chamber, with its melting pot and pressure chamber, is sup-

ported on a cast-steel frame, and the molds are held directly

underneath its center. The upper half A of the mold is fas-

tened to the bottom of the heating chamber, and the lower

half B is lowered away from it to get the casting out. The
lower half of the mold rides on a cast-iron plate C which
moves up and down on rods D. Lever E raises plate C, with

its half-mold, by means of the toggle-joints F.

In operating the machine, the two halves of the mold are

brought together tightly by pulling lever E outward. Lever O
is then moved out to open outlet .1/ of pressure chamber H.

so that the metal will enter the mold. The lever /. which is

above the machine, is pulled down to force plunger ./ down-

ward, and thus squeeze the metal filling the cylinder, or pres-

sure chamber H, into the mold. Lever K is then pulled up

and forces the sprue-cutter N entirely through the upper half

of the mold A and into the nozzle. Lever G is now pushed in

to close the opening from pressure chamber H, sprue-cutter N
pulled out with lever K. and the bottom half of the mold
lowered by pushing in lever E. As this is done, small plate T
beneath plate C. strikes plate V. which is supported from the

base of the machine, and this causes casting-ejector L to push

the casting out of the lower half of the mold. Hinged pieces

S hold down the cover of the melting pot, so that when the

two half-molds are brought together they will not raise the

melting pot. One difficulty encountered with this type of

machine is that of keeping outlet M free from molten metal,

so that it will not drop on the casting and spoil it when the

mold is opened for its removal. By making sprue-cutter A'

come up close to the metal cut-off O. this can be accomplished,

but to make a tight fit of these two parts and keep It tight

with the continued movements of the machine, while making

castings, is not as easy' as it looks. A very small drop of

metal will often spoil the casting that is being made.

Fig 19. Two Forms of Sprue-cuttera

Another bad feature is that the plunger D must move the

distance shown by P before it forces the metal into the mold.

While moving this distance it is squirting the molten metal

out through ports R, and thus churning up the metal in the

melting pot. This metal should be kept as quiet as possible.

Another bad feature is that four levers must be moved inde-

pendently for each casting that is made, and this makes the

operation of the machine rather slow. These levers should be

connected in such a way that the pulling of the two levers

would be all that is required.

A machine of this type, however, could very easily be belt-
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or motor-driven, and thus make its operation a boy's worlj.

The work would consist ot removing the castings and starting

and stopping the machine. It could also very easily be made
to operate automatically, and thus do away with even that

much hand labor. The upright machine appeals to many on
account of having the natural phenomena of gravity to assist

in getting the metal from the melting pot into the mold. If

the liability of molten metal dripping on the finished casting

is overcome, this style of machine is very' handy and easy to

operate.

While many die-casting machines are made for belt or elec-

tric drive and semi-automatic or completely' automatic, it

requires an enormous output to make such a machine a paying
proposition, for by gating the castings in molds a very large

.VaL'/;(ijfr(/,,V. Y.

Fig. 20. Moving Platen to cut off the Sprue

output can be obtained with one man's labor on a hand-oper-

ated machine, but where thousands of pieces are to be made
per day, the automatic machine will save this one man's labor,

and can thus be made to pay.

Alloys for Pressure Castings

Many different alloys are compounded to make into castings

in these machines. It is necessary to have an alloy with a

fine, close grain that is free from porosity and low in shrink-

age. Castings used for some purposes must have a high tensile

strength and great hardness, and these can only be obtained

at a sacrifice of ductility. Castings with a high ductility can

easily be made, but the tensile strength and hardness must be

sacrificed. This is also a general rule that applies to the

(Sy^ X I
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Fig. 21. Casting Ejector

manufacture and production of alloys and metals for all other

purposes as well as die-castings.

Zinc, tin, copper, antimony, lead, aluminum, nickel, bis-

muth, magnesium and silver have been used and compounded
in many different percentages to form alloys from which to

manufacture castings. They have been used to manufacture

castings for a large variety of purposes. The first five, namely
zinc, tin, copper, lead and antimony are those most commonly
used. Nearly any degree of strength, hardness, toughness,

ductility, etc., can be obtained up to those inherent in the

combinations that can be made. As yet, no one has marketed
castings of the yellow metals or successfully made die-castings,

on a commercial scale, from alloys or metals that have a melt-

ing temperature much above 1200 degrees F., or that have a

strength equal to the bronzes. Considerable experimenting

has been done and success is nearer than it was some years

ago, even though the right method may not apparently be

discovered.

Aluminum in small percentages is used in many of the die-

castings. It acts as a purifier of the alloys, and causes it to

fiow more freely In the mold. To cast pure aluminum in die-

molds or aluminum alloyed with small percentages of zinc or

copper, or both, is very difficult. These alloys cannot be cast

at all in very thin sections or with very fine detail in figured

worlc, such as is produced in art castings. The lighter aluini-

num-magnesium alloys have also been experimented with, but

these experiments have not met with much success as yet.

Much time and money has been spent by the different die-

casting firms to die-cast manganese bronze, but this has been

a failure, owing to the zinc oxide which forms on its surface

when the alloy strikes the colder metal from which the die-

mold is made. It- is very doubtful if this feature can be over-

come. One of the great difliculties encountered in casting

metals of these comparatively high melting temperatures is

the oxidization that the casting surface of the steel mold under-

goes when its temperature is raised by the molten metal com-
ing in contact therewith. This causes the mold to alter in

Fig. 22. Upright Machine for Making Die-castings

size and shape and thus destroy the accuracy of the castings.

As this is an expensive way of producing castings, it is only by
making them accurate as regards size and shape, and thus

saving all machine work, that they can be made a commercial
success. When this is done, however, the saving effected is so

great that the die-casting machine and its products have be-

come a necessity in manufacturing many parts of machines,
instruments, etc., in the modern shop.

Aside from the die-castings made for bearings, zinc is the

principal metal in die-casting alloys. An analysis of one of

the most prominent makes of die-castings for use where no
great strength or hardness was required showed 73.75 per cent
of zinc; 14.75 per cent of tin; 5.25 per cent of copper, and 6.25

per cent of aluminum. Another prominent make that was
used for similar purposes showed 72.70 per cent of zinc; 19.00

per cent of tin; 5.00 per cent of copper; 2.00 per cent of lead;

1.00 per cent of aluminum, and 0.30 per cent of antimony.
A die-casting that was somewhat harder than the two before

given showed on analysis that the alloy was composed of 73.80

per cent zinc; 12.00 per cent tin; 10.60 per cent copper; 3.40

per cent aluminum, and 0.20 per cent iron, the iron being an
impurity. Some very hard die-castings analyzed as follows:

46.20 per cent zinc; 30.80 per cent tin; 20.40 per cent copper;
and 2.60 per cent aluminum. An alloy that was very high In

zinc contained 93.00 per cent of zinc, 3.50 per cent tin, 2.00 per
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cent copper, 1.50 per cent antimony, and 0.40 per cent alumi-

num.

[Tlie sum of the percentages is 100.40. This anomaly is

explained by the fact that after melting 93 pounds zinc, 3.5

pounds tin. 2 pounds copper, and 1.5 pound antimony, 6.5

ounces of aluminum is added as a deoxidizer.—Editor.]

Another alloy was composed of 90.00 per cent zinc, 6.00 per

cent copper, 1.00 per cent tin, and 3.00 per cent aluminum.

While zinc and aluminum in certain percentages and under

some conditions might make good die-castings, the aluminum

cannot he very high or the alloy shows a tendency to disinte-

grate. An alloy composed of 50.00 per cent zinc and 50.00 per

cent aluminum will disintegrate into a granular mass inside

of a year. Such a mixture, even though possessing consider-

able strength at the time of casting, would very soon lose its

strength and crumble up. Some of the die-castings made at

present disintegrate, so that their strength is greatly weakened

in the course of two or three years. This, however, is due to

improper mixtures, as they can easily be made so thut prac-

tically no disintegration will take place at all.

Zinc and tin mixtures also show an inclination to disinte-

grate, and hence some other material has to be alloyed with

them to act as a binder. They are also inclined to be very

brittle unless copper is added, and the molten metal thus given

a greater ductility. The zinc and tin mixtures that contain a

small percentage of copper are good for wearing parts and also

for plating and japanning.

Antimony and bismuth have frequently been used in combi-

nation with lead to give the lead a greater hardness. Where

no particular strength is desired, such an alloy can be used.

The type metals that contain approximately 83.00 per cent lead

and 17.00 per cent antimony have been cast in machines using

steel molds for a number of decades. Practically all of the

type metals such as standard, electrotype, linotype, etc., are

easily manufactured into die-castings. These contain from 58

to 80 per cent lead, 4 to 25 per cent antimony, and 3 to 15 per

cent tin. This gives a metal that is fairly hard and has con-

siderable weight, but it is comparatively weak.

Alloys with high percentages of zinc, and a comparatively

high copper content are very brittle, with little ductility and

strength, while an alloy that is high in zinc and low in copper,

i. e., containing 90 to 92 per cent zinc and 8 to 10 per cent cop-

per, shows a good resiliency and strength but no ductility.

Tin alloyed with lead and zinc casts freely and clean, and

hence can be made to fill delicate parts of a mold. The zinc

in die-castings usually runs from 70 to 90 per cent; the tin

from 5 to 30 per cent; the copper from 2 to 20 per cent; the

antimony from 1 to 5 per cent; and aluminum as high as 6

per cent has been used. While other metals have been used

for making alloys for special castings, the ordinary casting

can be produced from alloys made from these metals.

* * *

NEW ALUMINUM ALLOYS
In an abstract of a paper presented before the British

Foundrymen's Association, which appeared in the Daily Con

siihir and Trade Reports, mention is made of a new alumi-

num alloy. The result of adding aluminum to copper is

to cause an immediate increase in both strength and ductility

of the copper, the latter property reaching a maximum with

7.35 per cent aluminum. Beyond that point it falls, and when

11 per cent is reached the alloy is too brittle to be of any

commercial value.

Heat treatment has little effect upon alloys that contain less

than 7.35 per cent aluminum, but beyond that percentage

they are stiffened by heat treatment at 1450 degrees F. Al-

loys with less than 7.5 per cent aluminum cannot be sat-

isfactorily cold worked, though they are improved by hot

rolling, while higher alloys are much improved by either hot

or cold working. Such alloys show no tendency to age

even after standing a couple of years.

* * *

No man should be afraid of oil and grease while he is work-

ing around it, but that is no excuse for not cleaning up thor-

oughly when through with the day's work and before going

into the streets.

A SHOP SYSTEM*
By M. M.

Much has been said in the columns of Machinery regard-

ing shop systems, and for that reason, the writer takes pleas-

ure in submitting a system of his own that is to be adopted

in the works with which he is connected. It is a system that

is anything but elaborate, being compact and concise, inas-

much as it puts all information regarding the affairs of
the works under the complete control of the works superin-

tendent, making him entirely independent of the various

heads of departments in determining the progress of all work
through these departments, and enabling him at a glance to
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Fig. 1. Supeiintendent's OfiQce Reference and Record Card of Macblne Costa

stop or push such work as is important or is wanted in a
hurry, at the same time giving him an authentic record of

all facts pertaining to the cost of material and labor, and
other particulars of equal importance. Not only that, but in

case of emergency, it assures a promise of any special deliv-

ery, rush order, etc., with an accuracy that cannot be denied.

The fundamental principle of the system is not building

the completed machine as a unit, but building the machine
by the part. Ccnsiuering that all our u.achiues are standard-

ized and fully detailed with complete drawings of all parts,

this can readily be accomplished, and means the grouping

together of the equipment in batteries best suited to handle
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Fi^. 2. Superintendent's OfHce Reference and Record Card of Parts Coats

the work along these lines without any undue shifting around

of material, keeping it in the correct rotation from depart-

ment to department in succession until finally brought to the

assembly. To do this the following departments known by

number have been established:

D Drafting-room;
P Pattern shop;

Planer, boring mills and large radials;

Lathe;
Milling machine;
Shaper and drill press;

Tool and die making;
Grinding;
Experimental:
Small part assembly;
10, 11, and 12 Assembly;

13 Miscellaneous.

- For additional information see "A New Sbop System" In five

installments, March and April, 189S, and May, June and July, 1809.
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The assemblv departments, 8 to 12 inclusive, are equipped

with the necessary small machine tools.

The mode of procedure is as follows: The sales depart-

ment issues its order to the superintendent in the customary

manner for a given number of machines of a certain type;
"

all machines are known by number. The superintendent then

secures from the drafting department a complete set of blue-

prints showing all the details, and from which the orders call-

ing for these parts are issued to the various departments.

The following is a list of blanks and cards to be used, and

which are herewith illustrated:

Fig. 1. Superintendent's office reference and record card

of machine costs.

Fig. 2. Superintendent's office reference and record card

of parts costs.

REQUISITION m MTERIAL.

Please deli\er tiitf foUowIng supplies. .

V.l;»liti(» ,-,.„v ,...v. Ix„.„..

1

1

Foreman.

[>epartineBt No

Fig.

Fig.

Fig.
Fig.
Fit;.

Fig.

Figr- 3. Requisition Blank

Requisition blank.
Superintendent's office stock advice ticket.

Identification tag.

Department shop order.

Department jiarcial ahop order ticket.

Daily time ticket.

When the superintendent receives the order for the ma-

chines, he will cause the order number to be recorded on a

card like that in Fig. 1;

eventually this card will

contain a full recoid of all

costs of the machine; it is

known as the "Machine

Factory Cost," and is print-

ed on blue paper so that it

may be readily recognized.

This card is ruled into col-

umns, and will contain, as

before stated, all factory

particulars, including the
number finished, cost of ma-

terial, cost of every depart-

ment that has any work in

connection with same, and

finally the total cost of the

order and the individual

cost of each machine. Each

successive order is recorded

on this card, and a ready

comparison of the fluctua-

tions in operating expenses

for departments are im-

mediately noted for invest!-

STOCK ADVICE TICKET.

To Store keeper.

Plea_*e advtse Supehnlendeni'i Office

wiUiout deloy, nganUng (fae tDllo»ini; Casunf;s and
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Z4 f-34 .,

Mi P-4Z
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Rolum (1 SoperinienJenV* Offlee.

Pig 4. Superintendent's Office Stock
Advice Ticket

r
/

gation with a view to ascertaining the causes.

The parts of each maoaiue are numbered in rotation, and

a separate record, as in Fig. 2, printed on yellow paper is

kept of each in connection with the blue card above. This

"Parts" card will eventually contain a full record of depart-

ments that handle the part, its weight, cost of material, costs

of each department, and also the total and individual or aver-

age cost per part. Each successive order is recorded the same

as on the card above, and the loop-holes in manufacturing

^&

ORDER .VO

I
l'.-\RT NO..

due to negligence on the part of foreman or operator are

immediately shown by the comparison of costs of labor, etc.,

in each department.

The large and heavy castings that represent the main parts

of the machine are never kept in stock, and so are provided

for immediately by the superintendent on a requisition blank

like that in Fig. 3. sent to the purchasing department. These

blanks are made up in book

form, four on a page; they have

perforated edges, and are made

in duplicate, the copy remaining

in the book as a part of the sup-

erintendent's record.

For the smaller parts or cast-

ings, the superintendent causes

the list shown in Fig. 4 to be

sent to the store-keeper. This

list, which is printed on flexible

paper, and put up in pad form,

gives all particulars, and asks

for the information indicated.

The store-keeper, on receiving it,

ascertains the number of parts

or castings he has on hand as

requested, fills in the date, signs,

and returns immediately to the

superintendent's office. Upon
the advice thus received, the

balance of supplies, if any, are

immediately ordered by the superintendent through the pur-

chasing department, using the blank before described.

Fig. 3. By adopting this plan, a check is kept on

all castings and supplies, which prevents the continual ac-

cumulation of such supplies, a condition that would occur if

they were ordered on each successive order without first as-

certaining whether or not any stock was available.

The parts being all provided for through the superinten-

dent's office, department shop orders. Fig. 6, are now issued
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Fig. 5.' Identification Tag
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Fig. 6 Department Shop Order

to the various departments for all the parts to make up the

completed machines. These orders have the number of the

department printed in heavy black type in the upper left hand

corner, and are printed on flexible paper (preferably white),

so that they may be typed in multiple, to include all the de-

partments handling or machining that particular part. As

Illustrative of its operation, an order is issued for 25 crank-

shafts for a certain style of press; orders are issued to de-

partments 2, 3, 4, and 9. The lathe department Xo. 2 handles

the work at the beginning; the milling department. No. 3,

handles it after Xo. 2; and so on. Similar orders are issued

to the first three departments, the orders being distinguishable

by the number representing the department printed in the upper

left-hand corner as above stated. A separate order, similar

to the others, calling for the number of the complete machines,

is issued to department Xo. 9, the assembly department of

this type of machine. Consequently' all parts machined

eventually find their way to the assembly.

Upon the receipt of this order by the head of department

Xo. 2, or the department that first handles it, a requisition

on the store-keeper is issued on a blank similar to that shown
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in Fig. 3, for the number of forgings required to fill the

order, and as they have been provided through the superin-

tendent's office, they are sent up to him, having a red tag, as

in Pig. 5, attached to one of the lot to identify them. This

tag contains all particulars as to quantity, part number, ma-

chine and style, and order number. As the work is completed

in this department, this same tag or a duplicate is attached

to one of the crankshafts already machined, and sent to the

next department handling the same, which in this case is No.

3. The same procedure applies in this department; the work

is then sent to the next, which is No. 4, with the red tag still

attached. This department, in turn, sends the shafts when

finished to the final department. No. 9, which is the assem-

bly. Should one of these crankshafts, by any mischance, be

spoiled or incorrectly machined through an error on the part

of some mechanic, this system compels the foreman of the

department to report this fact immediately to the superin-

tendent, thus causing an investigation to be made as to how it

happened, whether through negligence or accident, and gives

no opportunity for anyone to quietly scrap it without the full

knowledge of the superintendent. As the work is finished

in each department, the shafts are sent on, the head of depart-

ment sending them to the head of the next department, who

acknowledges their receipt by signing his name in the space

provided on the department shop order, at the same time filling

in the date. This compels the receiving foreman to verify

the number of pieces so that it tallies with the number on

the red tag. Fig. 5. After obtaining the signature of the next

department foreman, the shop order is returned to the super-

intendent and is tiled, until all departments having any hand-

ling of this part have turned in their shop orders. All labor

being completed on the part, the costs are transferred to the

factory cost ticket. Fig. 2, which is then a complete record of

actual costs.

At various times, through the crush of work and orders

piling up, it may be found to be good policy in some depart-

ments, to make up only a part of the order. To record this,

another blank. Pig. 7, called the "Partial Order Ticket,"

printed on brown paper is used by the head of the depart-

ment in lieu of the regular department shop order, and after

going through the same routine as the original order, being

signed by the foremen of the departments, is turned in to the

superintendent's office. As this is done the fact is recorded

on the original shop order in the space provided for this pur-

pose; this acts as a constant memorandum of parts still due

^ PARTIAL ORDER TICKET.
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Pig. 7. Department Partial Shop Order Ticket

on the original order. Each department, in turn, on com-

pletion of the work to be done turns in a similar ticket to the

superintendent; these are in pad form as issued to the heads

of the departments. This partial order ticket as it is turned

into the superintendent's office, forms part of the record and

shows what progress is being made on this particular part

through the works. The adoption of this plan enables the

superintendent to take steps to push through and direct what

parts are to be rushed, and avoids the holding up and delaying

of parts in the various departments, for he has the informa-

tion at hand to locate the part by looking up its department

shop orders that have been returned to his office.

A "Daily Time Ticket" as shown in Fig. S. is an absolute

necessity. It is ruled and printed, as shown, provision being

made for all particulars of both stock and time: it also forms
part of the superintendent's record. These are collected daily

and filed in respective order number rotation, and upon com-
pletion of any department shop order, all information is trans-

ferred to factory cost cards as before described. This daily

time ticket is an important factor in determining actual costs,

etc.

To sum up, a system such as this one is automatic in opera-

tion, and has much to commend it: First, there is a complete

and actual record of labor costs by department; second, a

constant check is kept by comparison and a means provided

for locating any excessive expenditures due to negligence.

2 DAILY TIME CARD.

Employed No '-^^ Name ^^
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Fig. 8. Daily Time Ticket

incompetent help or other conditions; third, the cost ot each

individual part or piece of every machine is recorded—infor-

mation that can be advantageously used in computing cost of

duplicate parts when needed; fourth, there is correct tally of

material used for both part or machine, and actual cost ot

each; fifth, an additional feature is that after a complete

record of all parts and machine have been established on the

factory cost cards. Figs. 1 and 2, and the department shop

order, Fig. 6, the inforinatif>n is all there tn facilitate the is-

suance of any further orders for similar parts, by merely re-

ferring to them as a copy or reference.

« • *

The Buffalo & Allegheny Valley division of the Pennsylvania

Railroad has arranged to compensate employes for sugges-

tions relating to increased efl5ciency of operation or safety of

passengers and employes, which upon investigation prove to

be of sufficient value to warrant adoption. The suggestions

need not be confined to the immediate duties of the employe

or the department in which he works. Those which will be

considered must embody ideas that have for their object

one or more of the following ends: They should tend to

increase the efficiency or improve the methods of operation;

they must be beneficial from an economical standpoint, in-

crease the safety and convenience of passengers and the safety

of employes, increase the patronage of the company, or in

any way promote the interests of the company, and may in-

volve the use of new methods or modification of old ones. The

suggestions must not contain personal complaints.

* * *

Fourteen 14-inch guns, costing over $127,000 each, with

mounts, are now in process of construction at the Washington

Navy Yard for the new battleships ycio York and Texas. The
remaining six guns required to complete the two batteries are

being built by the Midvale Steel Co. and the Bethlehem Steel

Co. The length of the new guns is 53 feet 6 inches; weight,

over 63 tons; powder charge, 365 pounds; weight of shell, 1400

pounds; muzzle velocity, 2600 feet per second; muzzle energy,

over 73,000 foot-tons; effective range, 12 miles; cost of firing

one shot, $700, exclusive of deterioration of gun; life of gun,

225 shots before relining is necessary. The cost of one gun
exclusive of the mount is $74,700, the cost of the mount being

$53,000.
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MODERN CAN MANUFACTURING*
By HART PRESTON

Swift & Co., Chicago, distribute among stock-yard visitors

a pamphlet describing its various methods and products, on
the back cover of which is the head of a pig with the inscrip-

tion "yiothitig lost but the sgiical" Aside from the packing
industry and the Standard Oil enterprise, this expression can

scarcely be more truthfully applied to any other line of

manufacture than to that of tin cans. While many new

EDGED BODY

LOCKED SEAM

I ^

BUMPED LOCK SEAM

BOTTOM

Fig. 1. The Seams used, and the Component Parts of a Round Can

inventions and perfected methods have practically revolution-

ized the can-manufacturing industry during the past decade,

two factors are constantly bringing out new ideas and labor-

saving equipment for this line of manufacture, one of these

being competition, and the other, progressiveness. It may be

of interest to state here that one concern In the tin-can busi-

ness charges to profit and loss each year, an average of

$75,000 expended for experimental work along these lines.

ties as 1-pound, 2-pound, 2V.'-pound, 3-pound and 10-pound, or

gallon cans, which increase in diameter in the order outlined,

and which with the automatic equipment outlined in Fig. 2,

are produced at an output of from about eighty of the gallon

to about one hundred and ten of the one-pound cans per

minute, or approximately fifty thousand cans per day. This

output is the demonstrated normal working capacity of each

of the various automatic machines required in the manufac-

ture of the completed can, as shown in, the group Fig. 2.

These automatic machines have not only eliminated about

eighty per cent of the number of operators formerly required

for producing the same volume of work, but they also turn

out neater and more dependable work.

Slitting and Trimming Machines

Each packers' can, as shown in Fig. 1, has four composite

parts, viz., body or cj^inder. bottom, top and cap or center-

plug for top, the cap, of course, being applied at the canning

factory after the cans are filled. The body, top and bottom

are all made and assembled automatically with the exception

of removing the stock sheets of tin from the boxes, and

reducing the sheets to blanks of the proper sizes in the gang

slitting and trimming machines shown at A in Fig, 2. These

gang slitting machines have a gang or group of circular cut-

ters or knives operating in pairs, one on the upper and one

on the lower shaft, the shafts being geared to each other

and operating at the same speed, to insure accurate feeding

and discharging. The knives are adjustable inwardly for

trimming the edges or sides of the stock sheets and slitting

or cutting them into strips of the various widths required.

About four slitters are required for each group of machines

as shown displayed in the "line" in Fig. 2. One of the slit-

ters is used for trimming and splitting the sheets into strips

of the proper width for the bodies, the full length of the

stock sheet. Another takes these strips and cross-cuts or

splits them into accurately sized blanks for the bodies; while

the other two machines trim and split the sheets into strips

for the tops and bottoms, w-hich are cut out in the automatic

TO WAREHOUSE

ROW OF STRIP

FEED FWESSES

j;uc;.i.,,j-a,.v.i-.

Fig. 2. Automatic Equipment used in the Manufacture of Round Cans

This item, however, is offset hy a much larger figure In

reduced labor and manufacturing costs.

Automatic Production of Bound Cans

One of the most interesting processes of can-manufactur-

ing is the rapid, automatic manufacture of fruit or packers'

cans, which is the style of can used in the greatest quanti-

ties—for canning peas, tomatoes, corn, soups, condensed milk,

peaches, pears and other fruits, vegetables and liquid canned

products. Packers' cans are made in what the trade speci-

For additional information on can-mal;lnj machinery previouslv

published in M.iCHixERY, see "Making Solderless Cans for Food Pro-

ducts," September, 1909,

Strip-feed press shown In Fig. 3, and also at B in Fig. 2. For

brevity let us hereafter specify "tops" and "bottoms" under

the can-maker's common classification of "ends."

Automatic Strip-feed Press

The automatic strip-feed press shown in Fig. 3, is an open-

back inclinable press, equipped with change-gears and auto-

matic feeding devices, the latter being adjustable for various

lengths of feeds according to the diameter of ends to be cut.

This press is entirely automatic in its operation and runs

continuously, all that is required of the operator being to

keep the feed-table properly supplied with strips of the proper
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size, which come directly from the slitter. This press is

equipped with automatic vacuum or suction feed provided

with an automatic opening and closing valve, the action of

which, together with that of the side-feeding arms, is con-

trolled by the gearing shown on the left-hand side of the press.

The vacuum feed sucks or lifts one strip at a time up from

the stack, carrying it up to a back-gage, at which point the

valve is closed and the strip drops onto a lower plate attached

to the side-feeding arm. This side-feeding arm, which is

actuated b/ the cam and train of gears, automatically carries

or feeds the strip forward into the dies the required distance

at each stroke of the press. By the time the last end or blank

.Vucl.inery.y.Y.

limit of the machine. This is to insure a. ready flow and

application of solder the full length cf the seam.

The solder is fed to this soldering iron by an automatic

cam-actuated feeding and cutting-off device, which feeds the

wire solder directly from the reel to the machine; the cut-

ting-off attachment having adjustment to suit the various

sizes of "drops" or chips of solder required for the seams

on the different lengths of bodies. Although, as stated, the

solder cutting-off device is adjustable, the solder does not

always flow uniformly, and therefore, at times forms a thicker

coating at one point than at another. Also, in order that

there may be enough solder applied to propeny fill up the

side-seam, it is necessary to cut off a trifle more solder than

is actually required. To prevent losing this excess amount,

an adjustable brush (which does not revolve) wipes or brushes

off this surplus solder before the formed and soldered body

finally drops into the conveyor, the latter carrying it to the

heading machine, shown at D in Fig. 2.

Header

In the header, the bodies and ends are all brought together

by means of the conveyors shown. As the bodies fall into

place in the header-forms or jaws, they are followed an

instant later by the ends; the header then automatically snaps

the ends onto the bodies, slightly clinching or crimping the

rims of the ends onto the bodies. This is accomplished by

an eccentric on the end of each header-form or jaw, which is

gradually forced inward and downward as the rotary motion

of the machine carries these eccentrics against a set of cam
rings attached to the frame of the machine itself. These

machines are very simple, yet so positive in their operation

that they even shape or round bodies which may be slightly

distorted upon coming into the header.

It should be stated here that the header, as well as the

body-maker and the other machines in the group, is adjust-

Fig. 3. Automatic Strip-feed Press

is cut out of the strip, the vacuum-feeding arms nave again

come forward, picked up another strip and the operation con-

tinues uninterruptedly. Each strip of scrap is automatically

ejected or discharged at the side of the press by the finger

provided for that purpose, which is operated by a toggle-

motion governed by a small cam attached to the right-hand

side of the frame, as shown in Fig. 3. The ends or blanks them-

selves "clear" or fall away from the dies by gravity, the

presses being inclined or set at an angle. From this press

the ends are conveyed through the chutes or conveyors to

the header D, shown in Fig. 2. Several of these automatic

strip-feed presses are required for blanking a sufficient quan-

tity of ends to keep up with the speed of the machines per-

forming the later operations on the can.

Body-making- and Soldering- Machines

While the ends are being cut and formed, the bodies or

cylinders are being automatically edged, formed, bumped

(see Fig. 1) and soldered in the body-making machine shown

at C in Fig. 2. This machine is also equipped with an auto-

matic vacuum feed, each strip having been previously pre-

pared in the slitter to the exact size required for producing

one body or cylinder. The vacuum feed sucks or lifts up one

sheet at a time from the stack and deposits it in front of a

set of feed-fingers, which carry the flat blank under and

against a set of edging jaws, one of which is located at

each side of the machine. These edging jaws automatically

form the hooks or laps on the two sides of the blank, as

shown in Fig. 1, when the blank is again carried forward in

a similar manner, to the forming horn or mandrel, over which

by means of two swinging jaws, the blank is formed or

rounded and the hooks or laps are joined and bumped or

clinched together. The body is then carried farther along

this mandrel under a gas-heated elongated soldering iron

or shoe of sufficient length to fully cover the entire

length of the side-seam on the longest can body within the

Fig. 4. Double-crank Press fitted with Gang Dies

able to take in the various sizes of cans from the one-pound

to the gallon size. The adjustments and changes on the vari-

ous machines require from ten to twenty minutes. However,

where the "line" is not run continuously on one particular

size, they usually run for several days at least on a "run"

or quantity of one size, and the changes are made at "off-

hours" so as to insure operating each machine the maximum
period during regular working-hours.

End-soldering and Wiping Machines

Ejected from the header, the can is delivered by a con-

veyor to the end-soldering machine or floater shown at E in

Fig. 2. Here the solder is applied to the top end or joint
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as the can is being carried along or "floated" through the

solder trough or bath situated along one side of the machine.
After one end is soldered, the can is automatically inverted

and carried to the other or lower side of the floater, where
the bottom joint is soldered. The cans are rotated or kept

in motion as they are carried through the solder trough by
means of the friction imparted by moving chains, which
iightly rest on and rub against the top surface of the can.

In this machine also care must be exercised not to waste
any solder (one of the most expensive can-making supplies).

as the circular motion of the can picks up and causes to

adhere to it an excessive amount of solder; so after the top

is soldered and before the can is transferred to the other

side of the floater, the can is carried through the end solder-

wiper shown at E in Fig. 2. This wiper by means of brushing-

roUs which revolve at a high rate of speed removes the solder.

These solder wipers are now to be found in almost every

can factory of any size, and although few of them sell at

less than $500 it is a demonstrated truth that where used

continuously, they wipe off suSicient surplus solder to easily

pay for themselves within three to six months. As a further

illustration of the actual merit and manufacturing cost-

reducing value of these solder wipers, it is interesting to note

that several manufacturers of these machines refuse to sell

them, but merely lease them to can-makers on a royalty basis.

for this that an experienced and watchful operator will more
readily detect almost unnoticeable leaks, which would probably

not be caught in an ordinary air-tester owing to the fact that

the pressure is not applied through a long enough period,

although this same pressure will Instantly produce bubbles

—

the can-makers' "trouble-finder"— If the alr-flUed can is Im-

mersed in water.

Gas-heated Drying Oven
When cans are immersed in water it is necessary to thor-

oughly dry them before shipping, to prevent rusting. This

is accomplished by conveying the cans from the tester

to a gas-heated dryer or oven, as shown at O in Fig. 2,

through which the cans are carried on a slow-moving con-

veyor. From this oven the cans are transported by carriers

either directly into the cars or to the warehouse. So it will

be seen that it is a literally true statement that from the time

the blanks or strips for the various can parts are cut to size

and fed into the first forming machines, no hand touches the

cans until they reach the canning factory.

Gang Die Work
As strip-feed presses can only be economically employed on

work up to about 4 inches in diameter, owing to the small

"mill sizes" for standard sheet tin and the consequent com-

paratively short lengths of strips that can be cut from them.

I
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Fig. 5. Lithofraplied Sheet ft-om which the Covers for Fancy Colored Square Cans are cut

computed on a fixed percentage for each pound of solder the

wiper saves the can-manufacturers per year—and a great

number of them are leased.

Tester

From the end-soldering machine, the soldered can is con-

veyed to the tester, shown at F in Fig. 2, into which the cans

are automatically fed, located, tested, and at the proper time,

discharged either into the "good" or the "leaky" can chute.

Most testers have a rotary motion, being either of the hori-

zontal or upright design similar to a ferris-wheel. A pressure

of from twelve to fifteen pounds is suflicient to detect the

most minute leak. All modern testers use air-pressure

lor testing purposes. A separate feed-pipe or air-tube leads

from the center of the main cylinder to each testing dia-

phragm or chuck, and if there is a leak in a can the valve

In the chuck automatically closes, and throws out a little

"trigger or finger attached thereto, which during the travel of

the main-frame automatically opens the chuck at the defective

chute and drops the can into the latter.

If the can is good (not leaky), the trigger remains in posi-

tion, and the valve is closed until the can reaches the good

chute, when the pressure is for a moment automatically re-

leased, the chuck opened, and the cam dropped into the chute.

Many can-makers use air exclusively for testing cans, while

some of the most experienced still use the extra precaution

of immer.sing the air-filled can in a vat of water. Thev claim

Fig. 6. Another Lithographed Sheet

the larger diameter ends are usually produced in double-crank

presses as shown in Fig. 4. These double-crank presses are

fitted with gang or group dies by means of which a whole

sheet of tin is cut up into various diameters of ends and

caps at one stroke of the press (caps are almost universally

produced with gang dies), the "cuts" for which are usually so

gaged or laid out as to produce the greatest number of cut

pieces, or, in other words, reduce the "scrap" or unused por-

tion of the sheets to a minimum. Presses fitted with gang

dies are usually mounted on inclined legs as shown, so that

the stampings "clear" or fall away from the dies by gravity

into a box at the rear of the press, while the scrap is removed

by the operator, who then feeds another sheet into the press.

Square, Rectangular and Oval Can Manufacturing

The seams or joints on the bodies of cans are made in vari-

ous ways, the two styles generally used being the "lap" seam

and the "lock" seam as shown in Fig. 1; the latter, as will

readily be seen, insures not only a stiffer construction, but

also a more uniform joint. The lock-seam is almost univer-

sally used on round cans, while on square, rectangular or oval

can bodies made automatically, the lap seam is generally used.

The principal reason for this is that but a very limited num-
ber of "body-makers" have been perfected for successfully

forming, bumping, locking and soldering square or odd-shaped

can bodies, owing to the large number of cams and other
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intricate and delicate, motions and feeds to be developed for

worlv of this character. The same statement applies to the

other automatic machines required for the various operations

on square and irregular-shaped cans, which operations must

now be performed almost entirely by hand or only semi-auto-

matically, this being the prime reason for the abnormal differ-

ence in the price of these and the round cans.

One of the worst features in connection with automatic can-

manufacturing of today, particularly on square can work, is

the fact that while a number of large builders have invented

and perfected successful machines for producing can-bodies

and other operations on cans, they, as well as private in-

ventors of successful machines, have entered into agreement

with a few of the largest can-manufacturers throughout the

country. By this agreement the original inventors or builders,

for a consideration, are prohibited from selling these machines

to any but the export can-manufacturing trade. The results

are obvious. Foreign-made square and other odd-shaped cans

particularly are in many re.spects superior to those that can

be produced by American competitors with tlie limited equip-

ment they can purchase in this country for manufacturing
their product.

De-tinning and Solder-making

The reader will, undoubtedly be curious to know what is

done with scrap accumulating in a can-factory. Where It is

possible to do so, this scrap is cut up in "scrap shears" for

convenient handling and is run through small power presses

fitted with dies for cutting out roofing caps or washers, uphol-

stery buttons, small trunk trimmings, etc. The scrap that is

left is then de-tinned (by electrical and other processes)

which operation consists of melting the pure tin off the origi-

nal black sheet, the tin being used again as part of the solder

mixture, and the de-tinned scrap sold to the foundries, which
usually work it up into sash-weights or other low-grade iron

products.

As previously stated, solder is one of the most expensive

essentials of can-making. All the solder brushed from the

cans by the "solder-savers", together with the sweepings, is

carefully melted and refined and used over and over. Most
of the large can-factories have their own solder-melting, roll-

ing and cutting equipment with which they prepare, melt and
mix the various solder mixtures and shapes they require.

Tin and lead are used in varying proportions in solder for

various grades of work. The solder is melted and then rolled

or molded into ribbon, wire, triangular, flat bars or other

shapes to suit the various classes of work.

Lithographed or Decorated Can Manufacturing

Lithographed or fancy colored can manufacturing is not only

very interesting, but also about the most profitable work in

this line of manufacture, there being about as much differ-

ence in the quality of lithographed tin work as in ordinary

lithographed or printed work. Most people have the idea that

lithographed or decorated cans are painted after being made
up. This is not the case, except, of course, with large ship-

ping cans, gasoline storage and other large "painted" cans,

which are decorated by hand and are not only' a lower grade,

but also cheaper.

The sheets from which the various parts of lithographed

cans and boxes are cut have the colors applied or impressed

on them "in the flat" in a lithographing press, which Is very

similar to a large printing press, but far more costly. Tin

lithographing presses will print from one to five colors at

one handling, depending upon the size and design of the press

used. The printing or transferring operation is performed

by means of large close-grained stones, carefully smoothed off,

cut to size and carved or engraved with the design to be trans-

ferred or imprinted on the tin.

For lard-pail bodies and similar large receptacles, one stone

has but a single design cut in it, while stones for lithograph-

ing sheets from which are cut the covers or bodies of type-

writer ribbon boxes, talcum powder boxes, etc., are engraved

to produce at one handling a printed sheet such as is shown
in Figs. 5 and 6. Both these illustrations show part of each

sheet already cut out, to illustrate the econonomical printing

and cutting of this class of work. In the sheets shown one-

sixteenth inch is allowed between the successive cuts, which

is the usual allowance for tin and other light stamping work.

This amount should be increased in proportion to the thick-

ness of the metal to be cut, so as to leave the scrap or uncut

portion of the sheet sufficiently stiff to prevent it being drawa
down into and plugging up the dies on the next cut. After

being printed, the sheets are placed on large portable steel

racks with wire shelves, one sheet being placed on each shelf.

The rack is then placed in a gas-heated baking oven in which
the colors are thoroughly baked onto the metal sheet.

The cutting and forming of lithographed work is performed

in the same manner, and with tools of the same constructioa

throughout, as are used on plain tin or other metal. The dies

and other forming tools, however, must be made with a little

greater clearance to allow for the thickness of the coating of

paint and must be finished harder and smoother and with a

greater degree of accuracy, so as not to scratch or mar the

printed design.

This branch of can-manufacturing has been perfected to

such an extent as to almost permit of calling it an art.

Equally as much depends upon the design and the transferring

or lithographing, as upon the actual cutting and forming of

the various lithographed parts of cans, advertising signs,,

trays, plates, etc. In fact, on the plate-rails of many homes
today are to be found lithographed tin or black-iron plates,

which are almost impossible to distinguish from the expensive

hand-painted china plates, although there is a difference in

the manufacturing and selling prices of the iwo of from five

hundred to fifteen hundred per cent. There is an even greater

field for the development of automatic machinery' for litho-

graphed work than for plain tin-can work, as forming and
soldering operations particularly are extremely difficult to per-

form with automatic machines on lithographed metal work,

with any degree of assurance that the work, w-hen finished,

will not be scratched or marred.

ANNEALING SHEET STEEL
By ORONO

The reason that steel has not replaced brass in small fac-

tories to a greater extent in making shells and similar shapes,

where it is necessary to anneal the material between the

different operations, is doubtless due to the fact that it is

much easier to handle brass than steel while annealing. To
anneal steel successfully it is customary to place the articles

to be annealed in a sealed pot, where they are heated to the

proper temperature, and then allowed to cool, without remov-

ing them from the pot. It is necessary to keep the air from

the steel while heating, to prevent an oxide being formed oa
the surface, which it allowed to form will increase the diffi-

culty of finishing, where a smooth bright surface is desired.

When there is not sufficient annealing to be done to make it

profitable to employ this method, the use of brass is resorted

to, as the same trouble is not encountered with the surface of

the brass oxidizing when exposed to the air.

In attempting to cup small steel shells 3/8 inch in diameter

and 5/16 inch high, made from 0.020 inch sheet steel, it was

necessary to anneal them. The following method was adopted

and proved satisfactory: After the drawing operation, the

shells were tumbled in a barrel until they were bright and

then brass plated. They were then placed in an open pot,

heated to a dull red heat, and allowed to cool. The brass

plate on the surface of the steel protects it from oxidization;

this is accomplished in a manner similar to sealing the

pieces in a pot when annealing. In shops equipped with a

plating outfit, this makes a simple method of treating small

steel work, as it can be tumbled and plated at slight cost.

A reinforced concrete boat provided with a gasoline motor

has recently been built in Holland. The boat is nearly 15 feet

long, and the remarkable fact about it is that the walls are

only 0.52 inch thick. These walls, however, are strengthened

by ribs. The concrete was given several coats of waterproof-

ing compound. It has been in a number of collisions, but has-

not been disabled or made leaks
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REPAIRING LATHES AND MILLING
MACHINES

By EDWARD K. HAMMOKD '

Machine tools are frequently exposed to excessive wear
owing to the conditions under which they are operated by

unskilled workmen and, unless prompt steps are taken to

adjust the machine and take up this wear, accurate work
cannot be obtained and the tool is bound to suffer a rapid

deterioration.

The average machinist is not familiar with the methods
which are used to adjust and repair the machine tools which
he uses; work of this kind is of a highly specialized character

and many a machine has been pronounced worthless and has
been discarded when, as a matter of fact, it could have been

put into condition to fit it for a number of additional years

of service if the machinists in the shop had understood the

methods which would have enabled them to handle the work
of putting it Into proper adjustment. However, there is noth-

Fig. I. Determining the Accuracy of Finish of Lathe Ways by Mt-ana of
a Test Indicator

Fig. 3. Testing whether the Cross-slide is at Right Angles to Ways

ing difficult about these methods and any good mechanic can

do the work if he is familiar with the method of procedure,

which it is the purpose of this article to explain.

How to Adjust a Badly Worn Lathe

In the factory of the Lodge & Shipley Machine Tool Co..

Cincinnati, each foreman is required to stay after the work-

men have gone home on Saturday afternoons and determine

the accuracy of the lathes which are used in his department.

By this system, each machine is inspected once a month. The

Lodge & Shipley JIachine Tool Co. is one of the best known

builders of high-grade lathes in America and with its inti-

mate knowledge of the construction and operation of these

machines, it is in a position to fully realize the importance

of having each lathe which is used in its factory kept in

proper adjustment.

There are many machine shop proprietors who would do

well to follow this system, for a machine which is worked

steadily, often under the most severe operating conditions,

cannot be expected to give satisfaction when it does not receive

Address : 9620 Hoyne Ave., Chicago. 111.

constant attention, and in addition to the sacrifice of accuracy

in the product, the tool is bound to experience a rapid deteri-

oration in value.

In adjusting a lathe which has been badly worn, the first

step is to dismantle I lie machine and refinish the ways. This

is done by scraping or, if the machine is very badly worn, by

first planing and then scraping the ways to a final finish. In

cases where the machine has been badly worn and it is neces-

sary to have recourse to planing, care must be taken to remove

as little metal as possible, only that amount being taken off

which is absolutely necessary to remedy the inaccuracy which

exists in the ways. The outer edges of the bed are then

planed to bring them in alignment with the ways.

A Brown & Sharpe dial test indicator is used to determine

the accuracy of the refinished ways and also the parallelism of

the ways with the outer edge of the bed. Most machinists are

familiar with the dial test indicator, which consists of a gradu-

ated dial over which a needle is free to rotate. This needle

is actuated by a small plunger which is held in contact with

Fig 2. Testing Parallelism of the Outer Edge and "Ways of a Lathe
with the Test Indicator

Fig. -i- Testing Accuracy or Alignment of Taiislock and Spindle

the finished surface of the lathe bed by' means of a spring.

The dial test indicator is mounted in the tool-post of the

planer as shown in Figs. 1 and 2 and as it passes back and

forth over the work, any inaccuracy in the finish of the sur-

face causes the plunger to rise or fall. This movement of the

plunger causes a corresponding movement of the needle of

the dial test indicator. The dial of the instrument is gradu-

ated to read to 0.001 inch, and as the needle rotates over the

dial, it shows any inaccuracy which exists in the refinished

ways of the lathe bed in thousandths of an inch. The accur-

acy of the finish of the w-ays is determined as shown in Fig. 1.

The dial test indicator is then brought into contact with the

outer edge of the lathe bed and traversed back and forth to

determine whether or not this edge is exactly parallel with

the ways, as illustrated in Fig. 2.

After the bed has been accurately finished, the lathe is

reassembled. The next step is then to determine whether the

cross-slide is set exactly at right angles with the ways. In

making this test, the Brown & Sharpe dial test indicator is

mounted on a bar which is bent at right angles, as shown in

Fig. 3. The compound rest is then taken off the lathe and
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the bar carrying the dial test indicator is clamped in the

V-bearing of the cross-slide, as shown in the illustration, in

such a way that the plunger comes up against the outer edge

of the lathe bed which was reflnished in the previous oper-

ation, as described. A C-clamp is used for this purpose

which has a notch ground in it to fit over the bar carry-

ing the indicator, in such a way that the bearing for the

bar is formed betwetn this notth and the vee of the cross-slide.

The reading of the dial test indicator is now noted and the

bar carrying it is then swung over so that the instrument

comes up against the edge of the lathe bed on the opposite

side of the carriage. The reading of the dial test indicator is

again noted. If this reading is the same as that which was
obtained on the opposite side of the lathe carriage. It shows

that the cross-slide is at exactly right angles with the ways.

Any difference in the two readings shows an inaccuracy in the

setting of the cross-slide, and this inaccuracy must be removed

Fig. 5. Testing Slide of Milling Machine Table

by scraping the V-bearings until the test can be made with sat-

isfactory results. The compound rest is then replaced on the

machine. No difHculty will be experienced In maintaining tlie

crosswise location of the test-bar in the V's during the half

revolution, if proper precaution is talien.

If the spindle bearings show any' signs of wear, they are

scraped to a perfect fit. The next step is to determine whether
or not the spindle is in proper alignment with the ways. In

mailing this test, the faceplate and live center are removed
from the spindle and a test-bar, which has been turned to a

correct taper at the end, is placed in the spindle; with the

exception of the taper end, this test-bar has been turned to an

absolutely true cylinder. With the test-bar in position in the

spindle, the dial test indicator is mounted in the tool-post of

mifl
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tig t5. Testing the Ways of a Milling Machine Table

the lathe and brought up against the test-bar, first at the top

and then at the side. While in both of these positions, the

lathe carriage is traversed back and forth so that the dial

test indicator moves over the entire length of tne bar. If the

reading of the dial test indicator remains constant w'hile being

traversed at both the top and side of the test-bar, it shows that

the spindle is in proper alignment with the ways. Any inac-

curacy which is revealed by this test must be removed by

scraping the V-bearings of the headstock. The test is then

repeated until it is found that the proper adjustment has

been made. The live center and faceplate are then replaced

on the machine.

The next step is to scrape the V-bearings of the tailstock so

that the tailstock lines up properly with the spindle. The
accuracy of this alignment is determined by placing a test-bar

between the centers of the lathe. The dial test indicator,

which is still mounted in the tool-post of the lathe, is brought

Fig. 7. Testing l-ongitudinal Alignment of Milling Machine Table

up first against the top and then the side of this test-bar. and

the carriage is traversed so that the dial test indicator moves

across the entire length of the test-bar while in both of the

liositions. If the dial test indicator gives a constant reading

during its entire traverse at both the side and the top of the

test-bar, it shows that the tailstock and the spindle are in

proiier alignment. However, if any inaccuracy is exposed by

this test, the V-bearings are scraped until the proper adjust-

ment has been secured, as shown by a constant reading of the

dial test indicator when traversed over both the' top and the

side of the test-bar, as previously described.

A lathe which has been properly adjusted by this method

Fig. 8. Testing Crosswise Adjustment of Milling Machine Table

will be capable of producing perfectly accurate work. In oper-

ation, however, there is always a chance of disturbing the

adjustment of the machine through unavoidab'e wear or exces-

sive strains. To guard against this source of error, the tests

which have been described above should be applied to every

lathe in the shop at intervals of about a month. Where this

precaution is taken, there will not be a possibility of a machine

becoming badly worn, and all the adjustment which will be

found necessary can easily be made by doing a little scraping.

Such a course of action will be found the means of improving

the accuracy of the product, and the time spent in tests and

adjustment will be more than repaid in this way.

Methods used in Adjusting- a Milling- Machine

It is not generally known how easily a heavy casting can be

drawn permanently' out of shape. The popular conception is

that such a casting is absolutely rigid and that it will break

rather than bend out of shape: such, however, is not the

case. Under the heavy loads which such castings are often
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called upon to carry, a very appreciable change in shape takes

place, and if they are kept in this strained condition for an
extended period of time, the deformation of shape becomes
permanent.

Milling machine tables are often damaged in this way.

Through the inexperience of the operators who are often given

charge of a miller, the work is sometimes clamped to the

table much more tightly than is necessary; in such cases.

the table is drawn out of shape and if it is allowed to stand in

this condition for a considerable length of time, it is

almost sure to be sprung permanently out of shape. If a table

has been damaged in this way, the inaccuracy should be re-

medied by planing and scraping to a final finish. In very bad
cases of this kind, however, where it would make the table

too light if all of the error were removed by planing, the table

should be taken off the machine and clamped to the table

of a heavy planer in such a way' that it will be drawn back
into shape. After being allowed to stand in this way for sev-

eral hours, it will be found that most of the error has been

removed. The final finish is then obtained by planing and
scraping, as previously described.

While the table is still mounted on the planer, it should be

lined up with the dial test indicator, as shown in Figs. 5 and
6. The sides of the table are then replaned, where necessary,

and they are then lined up with the bearings, as shown in the

illustration.

The accuracy which has been obtained on the face of the

table is determined by means of a Brown & Sharpe straight-

edge. Most machinists are familiar with this tool, which con-

sists of a plate of metal finished on one side to a perfectly flat

surface, with a rib cast on the back to hold it in shape; the

rib also serves as a convenient handle in using the straight-

edge. The finished surface of the straightedge is used as a

standard of reference in determining the accuracy of the finish

which has been obtained on the table of the miller by the

well-known means of coating it with red lead. The test is

repeated, together with the scraping, until an accurate finish

has been obtained. The saddle of the machine is then scraped

to fit the table bearings.

The table is then remounted on the milling machine and

the next step is to determine whether the spindle is in proper

alignment with the table of the machine. This is done by
mounting the bar which carries the dial test indicator betw'een

collars on the arbor of the machine, as shown in Fig. 7. The
plunger of the dial test indicator is then brought into contact

with the table and the latter is traversed through its

entire range; a proper alignment between the spindle and

the table will be shown by a constant reading of the dial test

indicator for all positions of the table. Any inaccuracy which

is exposed by' this test must be removed by further scraping

of the table at those points where the indicator shows that it

is high.

The same test may be made by mounting the dial test indi-

cator on the base and post, as shown in Fig. 8. A test-bar

with the proper taper at the end is then placed in the spindle

of the miller. The dial test indicator is then brought up

against the test-bar at both the top and the side and the table

traversed across; a constant reading of the dial test indicator

shows the spindle to be in proper alignment.

While these tests and adjusting operations are not generally

used by machinists, they will be readily understood from the

preceding description and little difficulty will be experienced

in doing the work. Like those which were described for use in

adjusting a lathe, these tests may be used to advantage at

regular intervals for determining the accuracy of the millers

in the shop, and by taking the necessary steps to prevent a

machine from getting badly out of adjustment, the wear and

consequent depreciation in value of the equipment will be re-

duced to a minimum. This system will also prove valuable

in improving the accuracy of the work which is turned out in

the shop. The use of these methods has been the means of

preventing many a good machine tool from being discarded as

worthless, merely' because it was a little worn and conse-

quently somewhat inaccurate.

* * *

A two-speed planer and a one-speed man makes a misfit. A
two-speed man and a one-speed planer makes another.

MACHINE SHOP PRACTICE—

1

THE MAKINP OF REAMERS*
By J. 0. CUSTERt

The subject of reamers has so often been discussed in the

trade journals, and so many have contributed towards a settle-

ment of the question of how a reamer ought to be made, that

by this time nearly everyone should be able to make a good

reamer. It therefore seems almost useless to add anything
further, and the writer should not have attempted to say any-

thing on the matter, had not, in an editorial note accompany-

ing a brief remark on the milling of reamers in the August
number of M'achinkhy, the views of others been solicited.

An additional reason is that the rank and file in the machine
shop is constantly augmented by new recruits in the trade

who. know nothing about the making of reamers, but have to

go through a training similar to that of their seniors before

them, in order to acquire the skill and the knowledge that they

are supposed to have at the end of their term of apprenticeship.

The writer wishes it to be understood that he does not claim

to know anything about reamers that is not known by hun-

dreds of others, and the following pages are not written for

the benefit of those who know, but solely for the benefit of

the younger mechanic who does not know, but is willing to

learn. With this in view, the writer shall give an account

of some of his practical experience, and of his methods of

making reamers that have given satisfaction. It is not claimed

that the methods described are ihe only ones worth follow-

ing; all that is claimed for these methods is that, if carefully

and conscientiously followed, one will be able "to make good"

in most shops. For the purpose of greater comprehensiveness,

we will consider the entire process of making a reamer.

Kinds or Types of Reamers

There are various types of reamers, all of which are desig-

nated by appropriate names such as: straight, spiral, taper,

adjustable, hand, machine, etc., reamers. These names indi-

cate what purpose the reamers are expected to serve or how
they are to be used, e. g., we would expect an adjustable reamer

to be made so that the size could be regulated to compensate

for wear, or for the purpose of reaming a hole either "full"

or "scant." If a reamer were to be used in a machine such

as a drill press, then it would have a shank suitable for that

machine, but if to be used by hand, then the shank would be

made accordingly i. e., supplied with a square for the wrench;

this latter style is often called a "standard reamer."

The making of good reamers in a small shop, or in a shop

poorly equipped for such work is expensive, and a good reamer

can sometimes be bought for less than it would cost to make
one.

Turning

Assume that it is required to turn the blank of a one-inch

reamer, 12 inches over-all in length, to be used in a drill press

fitted with taper sockets. The first work upon the stock is

the centering, which may be done "in any old way," but if

service and general appearance of the reamer are to count,

then we should have a small center in the shank-end (a large

center weakens the tang) and a large one at the reamer-end,

so that if it becomes necessary, during the life of the reamer,

to grind a small amount off the end, we may do so and yet

retain the center for future grinding on the cutting edges.

This feature is particularly desirable on taper reamers that

have to ream a given size at the bottom of a hole. Through

wear and repeated sharpening, the reamer will become too

small at the end, so that it must be shortened or replaced by

a new one. The sharpening referred to is machine-grinding;

for stoning by hand we need no centers. Stoning, however,

is bad practice, as one is apt to stone the taper out of true.

*Ttie following articles on this and kindred subjects have previously
been published in Machixery ; "Irregular Spacing of the Cutting
Edges ot Reamers," May, 1910; "Irregular Spacing tor Reamers,"
May. 1910 ; "Errors in Grinding Tapered Reamers and Milling Cut-
ters." December, 1909; "Milling Flutes in Reamers with Irregular
Widths and Depths." December, 1909; "An Adjustable Reamer," De-
cember, 1909; "Squares on the Ends of Taps and Reamers." April,

1909 ; "Setting-angles tor Milling Angular Cutters and Taper Ream-
ers." November, 1908, engineering edition : "Grinding Reamers," No-
vember, 1907 ; "Reamers," August, September, October, November, and
December, 1907 : "Adjustable Reamers and Taps with Inserted
Blades," July, 1907 : "New Method ot Milling the Flutes in Ream-
ers." February, 1907 ; "Reamer Clearanees." .Tune, 1904.

tAddress : 819 Broad St., Bridgeport, Conn.
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After centering, ascertain what size shank the drill that

is to be used in connection with the one-inch reamer is fitted

with, and then turn the same size shank on the reamer; the

reason for this is plain. If the reamer is to be ground all

over, turn the blank about 1 64 inch over-size. The shank-

end of the blank should be faced oft to an angle correspond-

ing with the drift used in the drill press, usually about S or 9

degrees. The corner at the reamer-end is chamfered, the

chamfered surface measuring about 3/32 inch in width and

being at an angle of about 45 degrees. This angle is of little

importance as far as cutting qualities are concerned, but it

should be uniform in order to simplify future grinding of the

ends of the teeth. The reamer proper should have a length

of about 2% inches. The straight part of the shank (the

"neck" between the reamer portion and the taper shank)

should be smaller in diameter than the reamer. The smaller

we turn this part, the lighter will be the tool, but the bigger

we leave it, the more suitable will be the stock for some-

thing else when the reamer is worn out. In regard to the

taper part of the shank, refer to some table or hand-book

giving dimensions of standard taper shanks;* these shanks

are usually fitted to a "taper-shank gage" found in nearly

every shop that makes its own small tools.

Taper Reamers

We need say but little about the turning of the blank for

the ordinary taper reamer, but it should be noted that a taper

reamer intended for roughing differs but slightly from

one intended for finishing. Sometimes it is made in "steps."

In this case, first turn the blank to the proper taper; then

cut a series of grooves about % inch apart, 3,'32 inch deep

and about 3/32 inch wide. These dimensions may have to be

modified according to the taper and the size of the reamer.

Now set the tailstock as for straight work, and turn each

section or step straight. In this way a taper reamer that

does not have a gradual increase in diameter, but which
increases by small steps, is obtained. The teeth cut only at

the ends of each step. Another way is to make the roughing

reamer like a finishing reamer except that the teeth are

"nicked." This nicking is done in the lathe by turning a

groove having about 1/2 inch lead, 1/16 inch deep, using an

oil-grooving tool about 1/16 inch wide. It might be presumed
that this groove should be cut with a left-hand spiral to

prevent the reamer from feeding into the work too fast, but

for good practical reasons, however, this groove should be cut

with a right-hand spiral (on a right-hand reamer), because

this gives the teeth a positive rake at the nicks along the

flute, while a left-hand spiral gives a negative rake which
causes trouble after the reamer has been in use for some
time.

A very good roughing reamer may be made by cutting a

right-hand spiral groove having about Vz inch lead, and then
turning the lands between the convolutions of the groove

straight, so that the blank is "stepped" spirally. This is done
(leaving the lathe set as for taper turning) with a square or

broad-nosed tool, using the same feed as used for cutting the

groove

—

V2 inch per revolution. The edge of the tool must be

set parallel with the axis of the work. The "stepped" style of

reamer costs somewhat more, to make, because each step

must be backed off individually, but the extra labor is well

spent. This reamer may, however, be relieved towards the

back when turning the blank by setting the broad-nosed tool

so as to produce a back relief, instead of setting it exactly

parallel with the axis. This would eliminate the necessity

of backing off in the grinder, but the backed-of£ reamer
gives better satisfaction.

It does not seem necessary to go into further details in

regard to the turning of reamers. When turning the bodies

of adjustable reamers with inserted blades, it should be

remembered, however, that the body should be about Vs inch

smaller in diameter than the required size of the finished

reamer, which allows each blade to project 1/16 inch from
the body when the reamer is adjusted to size. The body of

adjustable reamers is made of soft steel or cast iron.

Milling-

The milling or fluting of right-hand reamers (left-hand

reamers are never used except for special screw machine oper-

ations when it is desirable to run the spindle backwards)

should be done in a milling machine having the headstock or

dividing-head to the left of the operator—like a lathe—and
the work should be indexed around towards- the operator.

Some of the so-called "formed" reamer fluting cutters pro-

duce a weaker tooth than the ordinary angular cutter, as
may be seen by a comparison of Figs. 1 and 2. If a straight-

fluted reamer is cut with an ordinary angular cutter, having

a vertical side, the cutter must be in good condition or a
ragged tooth will result. The saddle should be set slightly

past zero to prevent '•back-cut."

A cutter combining several good features for the milling

of straight-fluted reamers is shown in Fig. 2. This cutter, by
reason of the angular side, will cut a good tooth-face, and

*See Machixert's Data Sheet Series No. 4, -Reamers. Sockets,
Drills and Milling Cutters." or Machinery's Reference Series Xo.
35, "Tables and Formulas for Shop and Drafting-room."

Fig. 1. mustration Fig- 2 Tooth produced Fig. 3. Tooth pro-
ahowlngr Reatner Tooth by Cutter ha\'lng an An- duced by Cutter with
produced by a 'Formed-- gle of 2 1-2 Degrees on Straight Face arid
Reamer Cutter Face and Round Comers Sharp Comers

produces a strong tooth as shown. Another advantage Is that

it can be set radial or slightly "ahead of center" simply by

sighting past the side of the cutter while we bring the work

into the line of sight. A scratched line on the top of the tail-

stock over the axis of the centers facilitates such setting.

Reamers for steel and cast iron have the face of the teeth

either radial or slightly ahead of the center, but reamers tor

brass or bronze give better satisfaction if the face of the tooth

makes an angle of 5 or 6 degrees with the radial line, being

that amount ahead of the center.

A strong tooth and flutes of sufficient depth to give room
for chips are the essential features of a reamer; both of these

depend on the number of teeth and the shape of the fluting

cutter. In the smaller sizes there is no choice in regard to

the number of teeth, as a fluted reamer with less than six

teeth does not work well, and it surely cannot be made with

more. Straight reamers should have an even number of

teeth so that the size of the reamer can be easily measured.

Formed cutters for fluting reamers have usually stamped

upon them the size of reamer and the number of teeth for

which they are adapted, but experience has taught the writer

that the number of teeth indicated is in many cases too fine

for a large class of work in ordinary machine-shop practice.

Among the equipment for milling reamers at the disposal

of the writer, is a formed cutter intended for ten teeth in

reamers of from 1 1/16 to 1 1/2 inch diameters; this is a suit-

able number of teeth for the 1% and the 1% inch size, but it

seems too fine for a 1 1/16 inch reamer. "Many hands make
light work" must not be understood to mean that many teeth

make light and easy reaming. Some of the readers may be

surprised when they are told that nearly every day the writer

sees reamers in operation that have but two teeth reaming

holes up to eight inches in diameter, and doing good work

quickly. An illustrated description of this reamer is con-

tained in the Bullard Machine Tool Co.'s (Bridgeport, Conn.)

catalogue.

Reamers are usually fluted in one operation, but if we want
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to cut a well proportioned eight-tooth reamer, 1'^ inch in

diameter, with a cutter designed for a ten-tooth reamer of

the same size, then a second operation becomes necessary. In

the first place, we cut the face of the teeth to the proper depth

(all around 1, and in the second, we reduce the lands to the

desired width.

Ang-le of Fluting Cutter

We will now consider the relation between the angle of

the flute and that of the tooth of a solid reamer. For the

sake of simplicity consider a reamer that has been fluted with

an ordinary angular cutter, as shown in Fig. 3. If we were
to cut teeth on a straight piece of work, such as a hack-saw

blade, we would find that tooth and space would be of the

same angle, i. e.. if we used a 50-degree cutter, the space

would be 50 degrees and the tooth, likewise, 50 degrees. The
same principle is demonstrated when cutting a screw in a

lathe, using a 60-degree tool; we get a 60-degree thread. But

if we want to cut teeth on the surface of a cylinder, as, for

instance, in a reamer, the face of the tooth being radial and
parallel with a plane through the axis of the work, then the

proposition is entirely different, and we no longer have

tooth and flute of the same angle. There will, instead, be a

difference of 360 degrees in the aggregate. Suppose we want
to flute a reamer the tooth of which should measure 30

degrees. (From 30 to 35 degrees is a suitable angle for reamer

teeth.) First we ascertain what number of teeth will be the

most suitable. This we will assume to be six. Then, since

the sum of the angles of the six flutes or spaces is 360 degrees

greater than the sum of the angles of the six teeth, each flute

will be 360 -f- 6 =!60 degrees greater than the adjacent tooth,

and as we want to cut a tooth of 30 degrees we must use a

outter of 30 + 60= 90 degrees. This, expressed in a formula,

would be:

A^ angle of space, or of cutter to be used,

B=^ number of teeth in reamer,

<7^ desired angle of tooth.

Then,
360

A = hC

Substituting for the symbols the actual figures for a one-inch

reamer, 8 teeth, 35-degree tooth, we have:

360
1- 35 = 80 degree cutter to be used for fluting.

8

It was just stated that an angle of from 30 to 35 degrees is

a suitable angle for reamer teeth; this should not be under-

stood as applying at all times and for all sizes. If we were to

cut a %-inch reamer, 6 teeth 30 degree tooth, we would,

according to the formula, use a 90-degree cutter, but if we
should use this same cutter for a ^o-inch reamer, the flutes

would be rather shallow, and they would be still more so in

the %-inch size. Cutters of STVi- and .S5-degree angles are

better adapted for these sizes, which would give a tooth of

2714 and 25 degrees, respectively. Very often a 40-degree tooth

is the one most suitable for the larger sizes. This does not

mean, however, that we can say off-hand what the tooth-angle

shall be, and then proceed to cut any number of teeth on a

certain size reamer, for the number of teeth has a great deal

to do with the angle of the teeth. In addition, the general

appearance of the flute and the tooth depends largely on the

rounded corners of the cutter used for fluting, as may be

seen by a comparison of Figs. 2 and 3.

Taper Reamers

What has been said about solid chucking reamers in regard

to teeth, holds good, largely, for taper reamers, except that

we may cut an odd number of teeth in them if we have a

shell-gage to which to grind them. It is claimed that reamers

with an odd number of teeth chatter less than those with

an even number; this the writer can neither confirm nor

deny, since they se«m to work alike with him. Stepped taper

roughing reamers are generally made with four flutes, and if

so made, the tooth should be similar to the tooth in a four-

lipped drill.

Spiral Reamers

A right-hand reamer used in an automatic screw machine

should have the teeth cut on a right-hand spiral, as this

form is better adapted to allow the chips to pass out freely.

For deep reaming, an oil-reamer is sometimes used for getting

rid of the chips. Such a reamer has a hole drilled through

the center and is used like an oil-drill. Left-hand spirals

on right-hand reamers are more apt to force the chips ahead,

which is a good feature when reaming holes passing clear

through, in a vertical machine such as a drill press.

« * «

RECENT TESTS OF MACHINERY BRAKE
LININGS

Prof. C. L. Norton, of the Massachusetts Institute of Tech-

nology, recently made some tests of materials used as machin-

ery brake linings, which show that asbestos is a superior

material for this important part of certain classes of machin-

ery. The manner in which these tests were made was quite

simple, yet the results obtained were accurate. The different

materials used in brake bands were applied one by one to

the surface of a steel drum which was revolving under approx-

imately the identical speed conditions of the ordinary

machinery brake drum. The normal contact pressure and the

tractive force were carefully measured, and the arc of contact

and the pressure per unit of area were varied over wide limits.

Each specimen was tested when new and after several days'

running. In the case of the asbestos lining, the coeflicient of

friction did not vary sensibly with the pressure per unit of

area or the length of the arc of contact. The final results

showed that the two specimens of the asbestos lining, called

respectively "J. M. Non-Burn A" and "C", showed a coefficient

of friction of 0.37. The relative value of asbestos linings to

other linings may be found by comparing this figure with the

figures given as follows:

Coefficient in Motion

Material Dry Wet Oily
Asbestos to metal 0.37 0.20 to 0.25
Metals on metal 0.15 to 0.24 0.31 0.20 to 0.06
Wood on metal 0.20 to 0.62 0.24 0.20 to 0.06

Oil was applied to these asbestos brake linings without

much effect. While it was possible by means of a forced test

of oil between the asbestos lining and the metal drum to bring

the coeflScient of friction down as low as 0.20, it was found
that a good value for the coefficient of friction of the asbestos

brake linings after they had been soaked in oil or exposed to

splashing from oil was from 0.20 to 0.25. Values as high as 0.30

are not infrequent for an oily lining used under high pressure.

Even when the asbestos brake lining was thoroughly satur-

ated with oil the coefficient of friction, although it went down
materially upon tlie first application of the brake, was not
afterward greatly affected. It is to be noted that under the

heat of the friction when the brake was again applied to the

drum, the oil was quickly volatilized and the coefficient of

friction was rapidly raised toward the maximum when dry*.

An asbestos brake block tested under similar conditions proved

to have a more variable coefficient, depending upon the nature

of its contact surface. The limits observed were 0.32 and 0.39.

While the tests were indeterminate as to wear, they indicated

that the material is very durable. An asbestos lining absorb-

ing 15 horsepower for ten hours lost only a few grains in

weight.
* * *

In a recent issue of the Practical Engineer, a brief descrip-

tion is given of the difficulties incident to transporting two big

castings intended for two large British dreadnaughts. These
castings, each weighing about forty tons, were to be conveyed

from Sheffield to the docks at Liverpool. They each measured
12 feet, 4 inches in width, when loaded on a car, with a maxi-

mum height above the rail level of 10 feet, 7Vz inches. This

would be difficult enough to handle with American clearance

limits, but with the 9-foot loading limit on the English rail-

ways, still greater difficulties were encountered. The trans-

portation was satisfactorily accomplished by stopping all traf-

fic on opposite lines of rail between Sheffield and Liverpool

while the castings were being moved.

* * *

A dirty machine may be a sign of such busy times that the

operator has no leisure to clean it up. but it is more likely to

be a sign of slovenliness.
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CONSTRUCTING AN APPROXIMATE EL-
LIPSE WITH TWO RADII

By J. J, CLARK*

In Machinery for March, 1911, engineering edition, Mr.

H. A. S. Howarth describes a method for drawing an approxi-

mate ellipse with two radii and four centers. The method is

chiefly defective because the second arc does not pass through

the end of the major axis. As it is a very easy matter to

locate geometrically the center for the second arc so that it

will pass through the point B and be tangent to the first arc,

one wonders why Mr. Howarth did not give the construction

instead of devoting more than one-half of his article to dis-

cussing errors which ought not to have occurred. The writer

has devised the following method of constructing an ellipse

with two radii, which he believes to be as simple as that of

Mr. Howarth's, and thinks that the resulting curve has a

better appearance for flat ellipses; i. e., when the ratio of the

axes is 3:1 or greater. In so far as was practical the accom-

panying illustration has been lettered In the same manner
as Figs. 1 and 2 of Mr. Howarth's article.

Construction.—Draw A B and E 8 at right angles to each

other, and, with the point of intersection O as a center.
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Method of Constructing an Approximate Ellipse ^rlth T^o Radii

describe two circles with the semi-axes A and C as radii.

Locate a focus F by taking C as a center, O A as a radius, and

striking a short arc intersecting OB at F. Through F draw

a perpendicular to AB and lay iM F I equal to CD, equal to

the minor axis. Draw /, cutting the large circle at J and

the small circle at K. Draw JP and KF. perpendicular and

parallel respectively to AB; they intersect at P, a point on

the true ellipse. With P and C as centers and any convenient

radius greater than one-half C P, describe short arcs inter-

secting at M and Q. Draw M Q intersecting S S at S, the

center for the arc passing through C. Describe the arc G, C G,

extending it beyond P. On A B lay off B L equal to C 8. equal

to G 8, and bisect L S by a perpendicular N R, intersecting

AB at R. Draw S R intersecting arc C P G at G. Then R is

the center for the second arc, G is the point of tangency for

the two arcs, and R G, which is equal to R B. is the radius.

For very flat ellipses, it may be inconvenient to lay off

B L equal to C S; if such is the case the center R and point

of tangency may be located as follows, referring to the left-

hand half of the figure: With a point T, about midway

between and A, as a center and TA as a radius, describe

arc A V; draw S T, Intersecting this arc at r. Pass an arc

of a circle through the three points A, V, and E. by the usual

geometric construction; this arc intersects the arc 0,C O at

Gi. Draw S d, intersecting A B at i?,. Then i?i is the center

for the second arc, G, is the point of tangency of the two
arcs, and i?, G„ which is equal to -R, A, is the radius.

It may here be stated that in the case of flat ellipses it la

not possible to obtain a very close approach to the true curve

with only two radii. The curve so obtained will either be

too flat or else it will be too round at the ends. The writer

TABLE I. COMPARISON OF THE TWO METHODS WITH SEM I-

1 10 AND 2

Semi- Approxi- Approxi- Semi- Approxi- Approxi-
True mate mate True mate mate

10 and 2 Ellipse Ellipse Ellipse 10 and 2 Ellipse Ellipse Ellipse
(Howarth 1 (Clark) IHowarth) (Clark)

X y y y X y y y

1 1.990 1.98.5 1.986 9 0.827 772 0.839
2 1.960 1.940 1.944 9.2 0.784 0.716 0.786
3 1.910 1.867 1.873 9.4 0.683 0.658 0.732
4 1.840 1.761 1.774 9.6 0.560 0.596 0.677
5 1.749 1.626 1.646 9.7 0.509 0.544 619
6 1.637 1.460 1.489 9.8 0.439 0.466 0.519
*

1.4.18 1.263 1.303 9.9 0.326 0.345 0.380
s 1.190 1.034 1.086 10 (1

believes that a flat curve drawn as described has a better

appearance than the curve described by Mr. Howarth. Table I

was calculated for semi-axes of 10 and 2. The first column

contains distances from measured along OB. The second,

third, and fourth columns contain ordinates for the corre-

sponding distances in the first column. As it was not worth

while to use Mr. Howarth's construction for the second arc, it

has been assumed that the center R was found by one of the

methods previously described.

Calling Mr. Howarth's curve as thus modified No. 2 and the

curve in the fourth column of Table 1, Xo. 3, that of the true

ellipse in the second column being No. 1, it will be noted

that the arc C O of No. 3 approaches the same arc of No. 1

more closely than the corresponding arc of No. 2; but the arc

G B of No. 2 approaches No. 1 more closely than No. 3.

When the ratio of the axes is less than 3:1, Mr. Howarth's

construction (when the center R is found as previously de-

scribed) is much to be preferred. As a general method for

drawing an approximate ellipse with only two railii, it is the

best method that the wrifer has seen. To gratify his curiosity,

the writer calculated Table II for a true and an approximate
ellipse with semi-axes of 10 and 5. The approximate ellipse

TABLE 11. TRUE AND APPROXIMATE ELLIPSES WITH SEMI-
AXES 10 AND 5

Semi- True Approx. Semi- True Approx. Semi- j^^ Approx
axes Ellipse Ellipse .^^^^^ Ellipse Ellipse „»^es Ellipse Ellipse

10 and o 10 and 5 lU ai.d 5

4.97.i

4.899 I

4.770
I

4.583
4.330 1

4.979
4.876
4.721
4.5
4.213

6
7

8
9
9.2

4

3.571
3

3.179
1.960

3.852
3.415
2.892
3.449
3.040

9.4
9.6
9.7
9.8
9.9

y y

1.706 l.H

1.4 1.497
1.216 1.308
0.995 1.077
0.705 0.768

• Address : Manager Textbook Department, International Corre-
spondence Schools, Scranton, Pa.

is constructed by Mr. Howarth's method, as modified. On
the whole it will be noted that the deviation from the true

ellipse is greater than in the preceding case, when the axes

were 10 and 2.
* * *

A large manufacturer of air-cooled stationary gas engines

machines the cylinders on Gisholt turret lathes. The bore is

finished by reaming, and round, parallel and smooth surfaces

are thus cheaply produced. The pistons are finished by grind-

ing, not because a ground surface is wanted, but because

grinding is the simplest, cheapest and most accurate way to

size them.
* * *

The man who does his work just as well when he knows the

boss's eye is not on him as when it is, is the one who does

not need watching.
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WORK OF THE GARDNER PATTERN-
MAKER'S DISK GRINDER

During a recent editorial visit to tlie fine new jilant of the

Gardner Machine Co., Beloit, Wis., we were shown some of

the remarkable work done in patternmaking with the Gard-

ner patternmaker's disk grinder that was illustrated and

Fi^, 1. Patterns made on the Disk Grinder—Note Different Kinds
ot Wood used

described in the May, 1910, number. This machine, with very

simple appliances, is made a most efficient and economical

woodworking tool, as is shown by the fact that it and a band

saw are the principal machines used in the company's own
patternshop. Xot only will it quickly shape most of the

circular pieces in core work ordinarily turned up in the lathe,

r—^.
DISK WHEEL

Fig, 2. Universal Duplicating Gage for Grinding Sectors, etc.

but a grade of lumber can be used that would be worthless

it the attempt was made to work it with ordinary tools.

Fig. 1 shows three sample patterns made from several k:nds

of lumber to illustrate the possibilities of the machine for

close and accurate jointing of angular parts, use of poor

lumber, etc. Some of the lumber would be considered good

only for firewood in most pattern-

shops. Imagine for instance the

prospect of making the hexagon nut

pattern, shown in the center, from

a piece of pine containing a large

hard knot, without breaking a few

tools and the third commandment.

Again, note the soft pine sector

containing a large hard knot in the

top of the larger pattern at the left.

Not only is this piece worked

smoothly, but the joints are as

close as the most discriminating

cabinet maker could require. The

other sectors in the tops of this

pattern are oak, walnut, cherry,

birdseye maple, and birch, all of

which were jointed and finished on

the disk grinder. After being glued up, the top was smoothed

off with the same machine. The third piece at the right

illustrates the fitting of taper staves in a conical drum pattern.

In fitting such parts, they are roughly sawed out on the

band-saw and then ground to shape. The universal duplicat-

ing gage used for grinding tapering iiarts, su< h as sectors, etc.,

is shown in Figs. 2 and 5. This gage is graduated from zero

to 45 degrees in either direction from the parallel position,

and it has an adjustable stoi>screw that regulates the amount

of stock removed. Instead of sizing each piece by grinding

to a scratch line, this gage with its stop enables any number

of duplicate pieces to be made.

Another useful attachment is shown in Figs. 3 and 4. This

is known as a "circular core-print gage," and it is used for

producing round or curved surfaces. Core-prints are built up

from roughly sawed circular pieces, and then ground to an

accurate circle in a jiffy with this attachment. The work
is pivoted on a pin or center located at the required radius

from the disk. Three of these pins and the holes in which

they fit are shown in Fig. 3. Circles of different radii can

be gi-ound and the gage has an adjustable stop screw that

regulates the amount of stock removed and enables the pro-

duction of duplicate work. To grind a piece tapering, it is

simply necessary to tilt the main work-table to the required

angle. With this simple attachment a rough circular piece,

say six Inches in diameter, can be ground smooth and true on

the edge in less time than it takes to describe the operation.
* * *

In a manufacturing plant where there are a large number
of castings passing through the shop, it is sometimes a difficult

matter to distinguish between the fixtures used for holding

these castings during the various machining operations and

,^(fli^l«^^^^~ * '

^SSl
_^ -/

-^m

Fig. 3. Circular Core-print Gage

the castings themselves, especially when the fixtures resemble

the castings. Gould & Eberhardt, Newark, X. J., manufacturers

of shapers, automatic gear and rack cutting machinery, paint

all their jigs and fixtures with red paint, which is an effective

means of distinguishing them from the castings. The jigs and

fixtures are taken out from the store-room by the check sys-

TABLE

Fi3. 4 A
Pi3. 5

TABLE

Marlihiiril.y.Y.

Figs. 4 and 5. Plan Vie-ws illustrating Use of Core-print Gage and Universal Duplicating Gage

tem, and the man who takes them out is held responsible for

their return. Supposing a fixture has been laid down at the

side of the machine, it does not require a close search to find

it when it is to be returned, and the fixture is not likely to be

transferred with the castings from one machine to the other.



LETTERS ON PRACTICAL SUBJECTS
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IMPROVEMENTS IN CENTERING
MACHINE

In a shop where the writer was once employed, a com-

mercial centering macliine of the type shown in the accom-

panying halftone, Fig. 1, is used for centering small pieces cut

off from cold rolled bar stock. The principle of the action of

the machine is as follows: The center drill is held in the tail-

stock spindle, and clamped by set screw A. The work to be

Pig. 1. Centering Machine on which Improvements were made

centered is driven by means of a tapered hole in the end of

spindle B. This tapered hole is knurled on the Inside, so that

it will easily take hold of the cornel's of the stock to be cen-

tered. The large end of the hole is 2 inches in diameter and

the small end li inch, so that the machine has a range for

stock of from about 5/16 to 1% inch diameter. The work to

be centered is pressed by tne hand of the operator into the

V-block C, which latter is adjusted forward or backward on

the cross-slide shown, so that the proper center can be obtained

for different sizes of stock. When the V-block has been

Pig. 2

::;

i

--

Fig 3
Macliiiifru. y.Y.

Figs. 2 and 3. V-jaw originally on Machine and Roller Bearing Jaw
substituted

properly adjusted, the operator can center the pieces at a

very rapid rate, as the machine is never stopped, and all he

has to do is to put one end of the piece into the hole in the

spindle, press the cylindrical part of the piece into the V-jaw,

and feed the drill into the end to be centered.

Some improvements on this machine were, however, found

desirable. It is the object of this article to describe these im-

provements. When several thousand pieces were to be cen-

tered, and it was expected that all should run true within 0.001

inch, it was found that small grooves would wear in the sides

of the V-jaw, as indicated in an exaggerated manner in Fig. 2.

Evidently this made the center at the end come out of true,

the operator always pressing the piece to be centered against

the V jaw, and hence into the grooves, and unless the operator

•watched out for this difficulty and re-adjusted the position of

the V-block, he would be likely to get several hundred or

even thousand pieces out of center, the error being greater as

the stock to be centered wore into the V-jaw. To remedy this

defect, hardened rollers were provided, mounted on hardened
studs, as shown in Fig. 3, and as the friction between the

rollers and the piece to be centered is almost imperceptible,

there is practically no wear whatever on the rollers, and the

only possible cause for the pieces being "out of center" is the

variation in the diameter of the stock, which, however, is not

over 0.001 inch.

Another difficulty met with was that if the body of the

center drill did not fit the hole in the tailstock spindle exactly,

the binding set-screw A, Fig. 1, would press it down to the

bottom of the hole in the spindle, and the point of the drill

would not be exactly in line with the headstock spindle or the

center line of the work, thus not only centering the stock out

of true, but in many cases breaking the drill part of the

center reamer. In order to make it possible to hold the center

drill true at all times, a universal chuck was mounted at the

end of the tailstock. as shown in Fig. 4. At the front end of

the chuck a stop D was also provided, in the form of a bushing

END VI£W

OF STOP

TAILSTOCK
SPINDLE

MricM'itru. .V.Y.

Fig 4. L'niveraal Chuck for Holding Center Drill, and Stop for Drill Feed

placed over the center drill, and with part of the outside end-

surface cut away as shown, in order to reduce the friction

against the end of the piece to be centered when brought up

against this stop. By means of this stop it is possible to

obtain exactly the same size of center in all the pieces, even

if the pieces to be centered should vary in length, in which

case a positive stop, as provided with the machine, is useless.

These Improvements greatly increased the usefulness and

accuracy of the machine, and were comparatively inexpensive.

COUBESI'ONDENT

THE MACHINING OF A LARGE STEEL
CASTING

The accompanying illustration shows the method employed

in the shops of the Twin City Rapid Transit Co., St. Paul,

Minn., for machining a large steel casting. This method was

originated by the shop foreman, Mr. John Hallberg. The cast-

ing is the base for the turret of an eight-ton wrecking car.

Method of Setting up and Machining the Base of a Derrick for an
Eight-ton Wrecking Car

The base and the turret which carries the derrick were both

machined in the same manner. The dimensions of the casting

shown in the illustration are as follows: The base Is 8 feet

square; length of hub plus thickness of casting, 2 feet; diam-
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eter of hole through hub, 6 inches; outside diameter of hub,

9 inches; and the length of the hub projecting from the cast-

ing, 14 inches.

This difficult piece of machining was accomplished with a
No. 32 Lucas precision boring machine. The capacity of this

machine is 2 feet swing over the carriage, with the boring-bar

at its highest position. To machine, the casting was placed

at the end of the machine against a pillar of the building, and
supported by wooden framework. An extension bar was con-

nected to the boring-bar, passed through the hole in the cast-

ing, and supported at the rear end by a rigid bearing.

The outside diameter of the hub A was turned with a tool

held in the short bar B. this bar being held in a bracket C
connected to the extension shaft. The babbitted bosses D were
faced by a tool held in tool-slide E, actuated by a star feed.

St. Paul, Minn. Fkank L. Z.\hler

A GRADUATING TOOL FOR FINE LINES
The writer at one time had a 14-inch vernier to graduate

when he was employed with the United States Cartridge Co.

This scale was to be used on their chronograph, an instru-

ment which is used for calculating the velocity of bullets

fired from cartridges loaded with various powders and charges.

The graduating was accomplished in a milling machine by
locking the spindle in its bearings, and holding the device

shown in the accompanying illustration on a cutter arbor by
the eccentric collar A. The work was held lengthwise on the

table, and the table was moved forward for each graduation

by using the micrometer dial.

The stops on the cross-slide for the in-and-out movement
of the table were set for the length of the longest line, and
parallel strips of different thicknesses were inserted between

the stops, so as to make provision for the variation In the

length of the lines. The lines were cut by means of a tool D
of drill rod, which was made with a sharp V-point, hardened

and tempered. This tool D is held in the block C by the
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A Graduating Tool of Simple Design

screw E, the block C being split as shown. The lower por-

tion of the block C which forms a sort of shoe at F, is ad-

justed by the screws G and H. and rests upon the surface of

the work to be graduated, only allowing the cutting tool to

project in to the required depth.

When raising the work by means of the elevating screw

to take a cut, instead of stopping when the shoe F touches

the work the table is raised slightly higher, say 0.010 inch,

so that suflBcient pressure is brought to bear upon the broad

flat spring B to overcome the resistance of the cut and

insure that the shoe is always in contact with the work,

even if the surface Is slightly bent.

This tool was not expensive, and was comparatively easy

to make. In making the device, the precaution was taken to

avoid using any pivoted joint, plunger and spring, or any

working fits whatever, which would have a tendency to make
it inaccurate. S. J. Putxam

Bentley Manor, X. Y.

A LINK AND LINK-BLOCK JOB
Sometimes a job will occur in machine shop practice that

is different from anything that has previously been done. Such

special jobs are somewhat expensive, but this is of minor im-

portance when the piece required is a necessity and when a

good job is demanded.

In the accompanying illustration the view to the right shows
the piece—a rocker arm—quite clearly; the other view shows
it in position in the lathe. This rocker arm or lever is a steel

forging having a circular slot machined concentric with the

bored hole in the end; the end was also slotted radially, as

indicated at .4. This divides the circular slot into two por-

tions, these two portions being cut down on the inside, form-

ing a T-shaped cross-section of each part, which fits the flange

of the corresponding link-block.

It was possible to do the work on either the planer, slotter,

shaper or lathe, but the latter appeared to be the most suit-

OS
UNK ASQ Blocks
Machititrt/ y.Y.

Lathe set up for Machining Link and Link Block—Pieces for Holding Latter in
Lower Left-hand Corner

able; the illustration shows how the work was done,

after all the stock except enough for finishing had been drilled

and chipped out. The piece was secured on a shaft which was

mounted in bearings on the lathe carriage, these bearings

being approximately level with the center line of the lathe.

Adjustment was made to bring them exactly so, when the

shaft was babbitted in the bearings in its position. A plate B
with an elongated slot C in it was bolted to the back of the

link, a cast-iron nipple D secured in the lathe chuck was fitted

with the small roller E which engaged with the before-men-

tioned slot C, so that as the chuck revolved, an oscillating mo-

tion was given to the link. The amount of this oscillation

could be adjusted by changing the throw of the roller E
through the nipple D, which is merely held by the lathe jaws

and is, therefore, adjustable. During the operation of machin-

ing, the carriage remained in a fixed position; the cross feed

and compound rest, the latter turned at right-angles to the

work, provided the necessary means for machining.

To finish the blocks, pieces F, such as shown in the lower

part of the illustration, were made to hold them. One side

fitted the circular slot while the other received the roughed-

out block G, as indicated by dotted lines between F and G,

a hole through each allowing them to be bolted to

the face of the work, all as shown in the lower right-hand

corner; thus the blocks could be finished while the main piece

was still in the lathe. By this means a very satisfactory

piece of work was obtained. C. L. Newton
Pueblo, Colo.

EXTENSION TOOL-HOLDER FOR THE
PLANER

In nearly every shop can be found some form of extension

head for holding the tool when planing work which Is longer

than the distance between the housings. Some of these devices

are provided with down feeds and are bolted to the saddle,

while others have a swivel clapper box on the work end. The

majority, however, consist only of a cast-iron bracket, which

is slipped over the bolts of the clapper box, and in which the

tool is held by a set-screw. With this latter construction the

tool is subjected to harsh treatment on the return stroke, as

the extension block allows the tool to drag, thus soon destroy-

ing the sharp cutting edge. Another objection to the extension

head is its tendency to spring sideways when a good cut is

being taken, and also to spring out of the vertical line when
a facing cut is being taken.

We had considerable work that would not pass through the
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housing of the planer and, after having tried a number of dif-

ferent extension holders, we struck on the one shown in the

accompanying illustration. This consists mainly of a casting

A, held to the main tool-holder by the bolts in the ciapper box.

On the forward end of the arm A is a block carrying a tool-

post. This block can be swiveled through a short arc, and is

Extension Tool-holder of Rigid Construction

held to the arm by two nuts on the rear face of the front end

of the bracket. The bracket is also additionally supported by

means of the arm B. which Is fastened to the casting A, and

also to the other tool-head, as shown. This arm is made from

pipe section. When using this device for facing, both tool-

heads are set to feed downward together. This makes a com-

bination sufficiently rigid to enable a cut to be taken well

within the capacity of the tool held in the tool-holder.

Mlddletown, N. Y. Donald A. H.\mpson

CUTTING AN OCTUPLE THREAD
The piece of work shown in Fig. 1 is part of the focussing

mechanism of a certain make of prism binocular, and was

originally made of aluminum, apparently alloyed with zinc;

this Is a rather poor material from which to make narrow

faced gears, particularly when they are to be used by people

4 PER INCH 8MULT1PLE
Fig I

It]

Fig 2
jracldiirru. N.Y.

Fig. 1. Piece of Work to be
repaired

Fig. 2, Method of Chucking Stock for a Ne'w
Piece by Soldering to a Facep'ate

who are not mechanics. Both gears in this Instrument had

many of their teeth stripped off, and had to be made new, out

of brass. The threaded parts were In good condition, but

there did not seem to be any good means of fastening a brass

gear to the aluminum threaded tube. If the large hole

through the piece had not been in use up to its full diameter,

then a brass gear could have been made with a slight hub to

go inside the aluminum tube, and six small rivets could have

held them together, but in that case the rivets would have had

to be put in the threaded part or in the bearing strip B.

Either of these methods would have been objectionable, as the

nut in which this tube moved, was at times screwed clear up

to the shoulder, and the nut could not be made shorter, as it

was only 3/16 inch long. Solders adapted to aluminum

would be uncertain in their hold where the surfaces in con-

tact were as small as in the piece of work under considera-

tion. All things considered, it was decided that the best way

out of the difficulty was to make the entire part new in one

piece.

A piece of tubular composition casting was cut off a little

longer than necessary to make the two pieces, and this was

soldered onto a brass washer IV which was fastened to a
small faceplate in the bench lathe, all as shown in Fig. 2.

In this position the hole was first bored to size through the

full length of the casting. The places for the two gear blanks
were then turned to size and the teeth cut, after which the

bearing B on the outer piece was turned to size, and part C
was turned and threaded; the parting tool was then run
in between the two gears. The outer piece was next placed

on an expanding chuck and the back surface of the gear fin-

ished off true and flat. Having the first gear out of the way,
the end of the second gear was turned true and then un-

soldered from its washer, turned end for end and placed on
an expanding chuck, the operations as on the first piece ba-

ing repeated.

As shown in Fig. 1, the thread is four turns per inch, but

there are eight threads; that is, it looks like a thread of 32

pe.r inch, but with a greater lead. The tools used in cutting

this thread are shown in Figs. 3, 4, 5, 6, and 7. The steel

screw and solid brass nut shown in Fig. 7 were the only

tools made specially for the job in hand, the others being part

of the regular shop equipment. Fig. 3 shows two views of an

iron casting fitted to the slide rest, and ordinarily used as a

boring-tool holder, the %-inch hole through it being at the

height of the lathe centers. It will take a 14-inch round bar,

or smaller sizes by means of split bushings like Fig. 5. Fig.

4 is a threading tool for either inside or outside chuck work,
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Fig 3. Boring-tool Holder utilized in Cutting the Octuple Thread

and is held in the boring-tool holder by one of the split

bushings, the cutting lip i being used for internal threading,

and the lip o for outside work. As the shank or stem of this

tool is at the same height as the lathe centers, it has to be

set with its cutting lip below the center to give the necessary

clearance, and this somewhat distorts the shape of the thread

from its 60-degree form, but not enough to be injurious.

Fig. 6 was made to be clamped on a threading tool like

Fig. 4 for boring and threading alternately, so as to avoid

adjusting the thread tool for height each time it was placed

in its holder; it proved very useful on the present job, as it

enabled the thread tool to be fed out of its holder without ro-

tating.

Fig. 8 is a sectional view through the boring-tool holder as

assembled to do this multiple-threading job. The screw S has

1= r-

SlE.4

S^ iOmoiD

Fig. 7

Pig, 5

Fig. 6
-Ig. B ,Vii<;/il)icPi/..V.l'.

Figs. 4 to Component Parts ot Threading Device. Fig. 8. Assembled
Viewr of Threading Device

32 threads per inch, and was cut with a single-point tool in

order to get a more accurate lead than if cut with a die,

although a die was used to bring it to size. Its head has

a single hole drilled crosswise, and one side of the head is

marked with a file nick, as shown in Figs. 7 and 8. As the

lathe was geared to cut four threads per inch, the tool would

cut two of the threads, and after these were cut to depth,

the clamping screw D. Fig. 3, was slightly loosened, the screw
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S given two complete turns, which pushed the tool 1/16 inch

further out of the holder. The screw D was then tightened,

and two more threads were cut. By repeating this operation,

all the eight threads could be cut.

It was originally intended to use this method, but when

the job was actually under way It was decided to move the

tool out 1/32 inch each time, as it would then leave the work

In a little smoother condition. If fed out 1/16 inch each

time, every other thread would have a burr left on it.

The method of giving S one exact turn was to put a wire

through the hole in its head and use this as a lever by

which to turn it until the wire came in contact with the edge

of the top slide dovetail of the slide rest, the file nick in

the screw head being a check against giving it y^ or 1%
turn. Thanks are due to Mr. Donald Walters for suggesting

the edge of the slide rest itself as a stop for the lever used to

turn the screw; the original plan was to fasten a straightedge

COMPOUND BENDING DIE
The illustrations Figs. 2 and 3 show plan, end and side

elevations of a die for making the two bends in the piece

Fig. 1- Blank before and after the Bending Operation

shown at B, Fig. 1, the shape of the blank previous to bending

being shown at A. The die-bolster A (Figs. 2 and 3), made

L^J
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Fig. 2. Plan View and Elevation of Compound Forming Die

to the top of the boring-tool holder and let it project over the

right-hand end of the holder. W.\lter Gribben

Brooklyn, N. Y
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Fig. 3. Side View showing how the Work is located and formed

of cast iron, is bored out to receive the two guide-rods B,

which are made a sliding fit In the die-holder A. It will

be noticed that the bosses on the die-holder A are made
large, suflicient material having been left so that they could

be bored for bushings. However, in this case the bushings are

not required, and the writer has found that in the majority of

cases it is not necessary to bush the die-holder, especially

when the dies are not in constant use.

The stud or cam D held in the punch-holder presses on a

block E, which, in turn, operates the bending-die holder F.

A hardened block G, of the same size as E. is held by a screw

H, in the die-bolster to take the thrust of the stud D. The
stud D is made with a 45-degree angle; all of these parts are

made of machine steel and casehardened. The movable mem-
ber i" or die-holder, carries the die 7, which, after the bending

operations are completed, is returned to its normal position

by the spring J, held in the bolster. The bend a. Fig. 1, is

performed with the die I, while the bend 6 is made with the

punch K, which is held to the upper member. This punch K



910 MACHINERr July, 191]

slides in a slot cut in the upper member, and is retained by

a spring L against tlie stop M, when in its normal position.

In operation, the piece to be bent is located in the lower

die P in the manner shown at B in Fig. 1, being placed

against two pins c, held in the lower die. The blank is also

additionally supported when the dies come together, by a

pin d held in the die /. This pin is so shaped that it

fits the slot and locates the blank properly. When the blank

is located in the die P, the punch-holder descends, and the die

/ makes the circular bend o, which is accomplished by the

stud D forcing the block E in the direction indicated, thus

drawing down the member F, holding the bending die I. When
the stud D has descended 7/16 inch, the holder F comes to

rest, so that the blank is held firmly when the punch K acts

on it. The punch K then comes in contact with the blank

and the adjustable block 2V. The block :v is tapered as shown,

and deflects the punch K inward, so that it slides in the punch-

holder, and in its descent bends the blank at right angles.

The block H is held to the die-bolster A by means of three

screws 0, and is adjusted inward by a tapered gib Q operated

on by a screw R. Having the block 2^ adjustable in this man-

ner makes provision for the blank to be bent to such

shape that after the punch retreats it will spring back to

the angle desired. The shank S is held to the punch-holder

C by a screw T. A hardened block V held to the punch-holder

C comes In contact with the holder F, and gives the final

ibiow to the blank. B. P. Forti.v

Hartford, Conn.

THE USE AND ABUSE OF GRINDING
MACHINES

At the present time when makers of grinding machines and

of grinding wheels are trying to show to the world what

work can be done by them, it may be interesting to some to

know the treatment that the machines get. The following is

an incident of how a machine, called by its makers a "No. 1

universal grinder," was abused. When the machine arrived

at the works to be erected, the foreman who was to have

charge of erecting it, as soon as the case was opened took

out the blueprint showing how to set up the machine and also

the book of instructions. The machine was then unpacked

and the place where it should be erected was decided on. The

.foreman got a man to erect the machine and counter-

shaft, but did not give him either the blueprint or the book

•of instructions. However, the man got the belts on and the

machine ready to start.

Some time after it was set up, a foreman from another room,

in passing, started the machine, and was delighted with the

speed at which the grinder was running. It was not long be-

fore he had a chuck made, and a boy was set to work polish-

ing disks on it, which could easily have been done on a pol-

ishing or buffing wheel.

After two months of this work, another man came along

and thought he would use the machine for what the makers

had intended it, viz., the grinding of hardened steel pivots

and a mild steel mandrel, with the wheel that had been sent

with the machine. He was not satisfied with the results, and

wrote to the makers stating what he was doing, and asked

for their advice. A courteous reply was received, stating

-what wheels were best to use for certain classes of

work, and also a copy of their book of instructions.

They also stated that they had put a copy of the book

-of instructions in the case with the machine. This man then

.asked the foreman why he had kept the book and not placed

it with the machine, when he was very bluntly told that

nobody wanted to see it, and the best way to use the machine

was to find out. This man then thought that he would ask

the firm's works manager to get him the wheels which the

makers had recommended, and here again he was put off

with a blunt answer, and was quickly asked what he knew

About grinding wheels, and where he obtained his informa-

tion; he was also reminded that he had better leave such

.matters to the office, and use the wheels provided.

Among the work tried out on this machine and said to be

a failure were piston rods for air pumps. These rods varied

in length from about 8 to 14 inches and % to iy2 inch in

diameter. When these were tried out, no steady-rests of any
kind were put on the machine, and no water was used, so it

is evident that they would spring from the center, and, of

course, not be parallel. Another job for the machine was
some hardened steel cones. Now the taper on these cones

could not be obtained by the swivel table, and it never oc-

curred to the operator to set over the wheel-bed, so he drilled

more holes in the table, and set the swiveling table over.

This is how the cones were ground—with the swivel table

hanging half off.

This machine has now been set up for over ten years, and

in that time the belt from the countershaft to the wheel spin-

dle has been broken a number of times, and to-day there are

upwards of eight belt fasteners in it, whereas for good work

one is sufficient. One day a man was sent to the machine

who had never seen it before; he ran the table into the wheel

when it was going at full speed and the way that wheel flew

to pieces was marvelous. One of the pieces left its imprint

in a wall eight yards away.

The other machine which the writer saw abused was a No.

2 surface grinder, manufactured by the same company. This

machine is riot as old as the other, but has had a lively life

of it. The countershaft is set at right angles to the main

shaft, and its belt is forever breaking, coming off the pulleys

and giving an endless amount of trouble. After the machine

was set up, a magnetic chuck was obtained for it, and as the

other machine had a water tank and pump on it that was
never used, it was removed and placed on the surface grinder.

The base of the machine after the water tank was applied

was flooded with water, and sawdust was used to dry it, which

gave the machine the appearance of having been used in a

sawmill. After the magnetic chuck had been flooded a num-

ber of times, one of the coils burned out, so it was removed

and It is now only a matter of time before the whole chuck

will be put out of business.

The writer once asked to have charge of these machines,

but was told that the work he was doing paid them better

than if he did the grinding, and that they were going to

keep someone on the machine when they got plenty of work

to do. That was over eight years ago, but nothing has been

done since, so we simply go on in the old sweet way.

England

BENDING COPPER EYES FOR WIRE
SLINGS

Fig. 1 shows a neat bending device for making the copper

eye shown in Fig. 2. Fig. 3 shows the tube of special design

used for its production. The eye as shown in Fig. 2 is ready

to be applied to the sling. These slings are made of fine brass

wire, a loop being left in each end for the copper eye.

Fig. 1. Device for Bending Copper Eyes for W^ire Slings

Fig. 4 shows the various details that enter into the making

of this jig; the lettering throughout all these figures is the

same. A sheaf A, split in the plane of rotation as indicated,

has a grooved diameter equal to the inside diameter of the
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eye, the groove being of the same section. This sheaf is at-

tached to a tahle. A piece B. made of the form shown, has

the angle of taper b. the shap^' of the enclosed triangle cor-

responding to the inside section of the eye. C is a piece of

angle iron with a %-inch web arranged in the piece as shown
in Fig. 1. A stop D is so arranged as to just allow clearance

tor the eye stock to pass between it and the sheaf. When equi-

distantly located each side of the center line, the chain or

mandrel E. which is inserted inside the eye stock, is tight-

ened down by the set-screw F in the angle-iron piece C, before

mentioned. By twisting the flexible mandrel E around until

it comes in line with the other side of the part B, the eye will

be formed, the eye stock being twisted symmetrically about
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Fig. 2. Finished Copper Eye Fig. 3. Copper-Eye Stoclc

the sheaf, as it is secured by the set-screw F. By loosening

set-screw E and removiu^a; the nut G. the upjer half of the

sheaf may be taken off permitting the removal of the copper

eye.

The method of making this flexible mandrel E is important,

as it is principally because of its construction that this meth-

od of producing the eye is possible. The manner in which

the parts are made is indicated at H in Fig. 4. Pieces such as

are shown by the heavy lines are blanked out, their size being

such that when arranged in a circle as shown and bored out,

they will reduce in inside diameter to the diameter at the

bottom of the sheaf indicated by the light lines. In order that

they may be turned in this position, two circular layers of

Fig. 4. Details ot Bending Device and Method of Construction

these lengths are arranged as indicated and are soldered

together in that position; they are then placed in the lathe

and turned down as desired, forming a cross-section of ring,

as indicated to the right at E. Fig. 4. The ring may then be

removed, heated and the solder scraped off after which the

joint-holes may be drilled. These joint-holes are located near

the outside of the chain in order to allow free action with no

binding at the corners.

Before this tool was designed the making of these copper

eyes was an expensive proposition. Many unsuccessful at-

tempts were made to produce a tool that would do the job,

but none of them gave satisfactory results until this one was

tried out. As will be seen from the foregoing description it

is very simple and requires no skill on the part of the oper-

ator. J. A. Whitcomb

Kenosha. Wis.

THE FIELD FOR GRINDING—A COMMENT
Having read with much interest the article entitled, "The

Field for Grinding," by Mr. C. H. Norton, in the .January

number of Machineky, engineering edition, and "ItDugh

Turning vs. Rough Grinding of Crankshaft I'ins," by Mv. H.

C. Pierle, in the March number, engineering edition, the

writer feels that a few words on the points brought out by

these enthusiasts in their different lines may be of interest

at this time when coming from a layman and not a manu-

facturer.

Mr. Norton is well known as a pioneer in his field, and If

it were not for the optimism displayed by men of his type

the manufacture of machine parts by modern methods would

never have made the great strides that it has during

the past few years. The writer's experience in the machinery

field leads him to believe that the results claimed by such

enthusiasts have been actually obtained, although doubtless

many will not agree with this statement. However, practical

experience would seem to prove that the results must have

been obtained under ideal conditions and not under those

found in the every-day routine work of commercial manufac-

turing.

It is only necessary to look at other branches of the trade

to see that this fact holds true. One of the best examples,

and one with which even the smallest shops are acquainted,

is the great result claimed by the makers of certain grades of

high-speed steel. But how many can get the results claimed

day after day? Very few. In several places in which the

writer has worked it has been the same story: "Well, so-

and-so gets certain results; why can't we?"

This same trouble obtains in other branches of the trade,

and not long ago an instance came under observation which

will serve as a good illustration. A salesman was trying

to sell a certain well-known make of turret lathe, and from

the argument, figures and estimates presented, he seemed to

make a good impression upon the superintendent of the fac-

tory, who answered, "Yes, I know what you claim can be

done, for we have one of your machines on which we accom-

plished wonderful things, but with only one man who is not

with us now. If you will obtain an operator who can produce

the results claimed I will be in a position to place an order

for the second machine before the manager." Not having

seen the second machine it must be taken for granted that

the salesman was unable to find the operator.

Mr. Norton's claims for rough grinding of crankshafts can-

not be looked upon as impossibilities, for in his own factory

where he has every facility for doing this special class of work,

and men properly trained to produce great results, it is pos-

sible to accomplish what would seem incredible to a skeptic.

The same operator, however, who in Mr. Norton's factory

produced the seemingly impossible results. If put in another

factory and required to keep up this rate week after week,

would soon tire of the job, as In most cases he is only required

to obtain sucn results before a prospective customer or visitor.

Mr. Pierle's article appeals to the writer as being nearer

the methods of manufacturing that should be employed in

the commercial manufacture of crankshafts. He fully enumer-

ates the disadvantages of grinding a drop-forging, and agrees

with Mr. Norton as regards rough turning. There is a point

here that should be mentioned; the average lathe-hand seems

to think that because he is only roughing out, there Is never

going to be a finish, and a carelessness develops amongst

them exemplified by the deep gouges often produced in their

work, which afterward cannot be removed by the grinders. A
careful supervision therefore, is still required in the lathe

department, even though it is only rough turning that is

being done.

Labor cost on grinders is an item in which there is a great

deal of variance among shops. In small shops where there

are only one or two grinders, wages are, as a rule, high on

this class of work; but in larger factories where there are doz-

ens of these machines, they will be found to be operated very

efficiently by apprentices. The General Electric Co. in Lynn

employs upon the finest grade of work apprentices at a low
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rate per hour, which proves that it is the supervision given

the department and not the high wages paid that makes for

results. Grinders are often put in charge of men who are

lathe specialists and depend on high-priced help for results,

whereas if they had the proper training they would be

in a position to train good handy men to produce the required

results. This type of man is found in nearly every shop and

takes pride in his work, in most cases staying with a firm

longer than will a machinist. Johx F. Winchester

Brooklyn, N. Y.

COMPOUND TRIMMING DIE FOR DROP
FORGINGS

A compound trimming die which has been found useful for

trimming the flash from drop forgings, and also for piercing

holes in them, is shown in the accompanying illustration.

This die is used for trimming the piece shown, and also punch-

ing the hole a, and shearing the parts 6 shown by the dotted

lines. Previous to the adoption of this type of trimming die,

the ordinary trimming die was used, in which the flash only

was trimmed off, so that if the forging required to have a hole

pierced in it. this operation had to be done in another die.

This, as can be seen, would increase the cost of the product

considerably.

In using the die shown in the illustration, it is cus-

tomary when holes are to be pierced in the blank to make
the drop-forging die of such shape that the hole in the part

will be partly formed, leaving only a small internal web to

punch out. The perspective view. Fig. 1, shows the general

construction of this die, while the cross-sectional view. Fig.

2, shows more clearly the method of applying the stripper-

AN ODD EXPERIENCE IN HARDENING
ROLLERS

Many stories have been told of strange things happening
in the "oil country;" but perhaps the following axicount of

Vernie's experience in hardening rollers will convince the

skeptical that not all the mysteries are confined to that

section of the country.

Vernie was getting his first experience in hardening, and
indeed was having such marked success that he began to

believe himself to be

nearing the point where

he would be considered

a professional harden-

er, until he tackled the

job of hardening a set

of rollers, -such as that

shown in the illustra-

tion. Now really, these

rollers were very inno-

cent-looking specimens,

and no trouble was ''""^ subject to Mysterious Crack'ng

looked for in hardening; but alas! the unexpected happened,

which crushed Vernie's hopes very nearly to the ground. The
sad and doleful rehearsal of the facts are as follows:

The first pair of rollers was heated and immersed in the

bath, but upon removing the second one a crack was noticed

as shown at A. A little encouragement lifted the drooping

spirits of the hardener sufficiently to induce him to harden

a third roller, made to replace the broken one, which after

hardening, was delivered to the diemaker's bench. Not having

occasion to use the roller immediately it was not examined
until the following day, when it was found to have a crack
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Pig. 1. Perspective of the Compound Trimming Punch
and Die

plates to the punch and die, and also the. piercing punch and

guide pins. The die A is fastened to the punch-holder B, while

the punch C Is fastened to the die-bolster D. The member B
which holds the die is grooved for the reception of a strip E
into which are screwed the bolts F. These bolts, as shown,

pass through the die-block D and operate the strap E to which

the stripper J is held.

In operation, the blank is placed on the plate G which

acts as a stripper for the punch C. Then as the ram of the

press descends the stripper O descends out of the way, while

the punch C forces the piece up into the die A, removing

the flash. At the same time the punch H pierces the hole a

in the piece. A hole I is provided in the punch C to allow

the trimmings to fall through the die-bolster. When the ram

of the press ascends the bolts F lift the stripper G, and pull

down the stripper J, which clears the die. This die is set in

an inclined press, so that the work and scrap drop out as soon

as the ram ascends. C. H. Wilcox
Springfield, Mass.

Fig. 2. Sectional View show-ing Method of Applying Stripper-platea to
the Funch and Die

similar to the former one. When this was brought to Vernie's

attention, he declared the roller to have been free from cracks

when it was placed upon the bench, and to determine the

truth about the matter the whole tool-room force was called

together in a council of war, and after thorough investigation,

the following facts and conclusions were settled upon.

1. The roller was sound when delivered;

2. It had lain on the bench nearly 24 hours without being

touched;

3. The sun had been shining and cast its direct rays on

the bench where the roller lay for a considerable part of the

afternoon; and

4. The roller now had a crack.

Conclusion: The heat of the sun must have warped the

roller, causing it to crack.

Everyone being satisfied with the conclusion, another roller

was made and Vernie was carefully instructed not to allow

it to lie around in the sunshine after hardening.

With much fear and trembling this roller was hardened

and upon examination it appeared to be perfectly sound.
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though caution decreed that a further examination should take

place after several hours had elapsed. But mischief was
loose, for as soon as the unfortunate hardener turned his back,

the sound roller was replaced by the ci-acked one. Several

hours afterward when Vernie came back to inspect the roller

—horror of horrors—cracked again; he could hardly believe

his eyes; surely the sun had not shown upon this roller.

AVith pallid face, shaking knees, and quivering hand, the

humiliated Vernie presented the difficulty to the foreman.

When Vernie confidentially told the diemaker that this

"doggoned" roller was cracked again, it was suggested that

possibly he had picked up the wrong roller, and the evident

amusement in the eyes of the "boys" suggested the secret.

To report to the foreman that he had been made the victim

of a joke, though offering a measure of relief to his troubled

spirit, was Vernie's second humiliation.

Let it be said in fairness to Vernie, that since this experi-

ence he has had no ditBculty in hardening rollers.

E. J. P.

A MAKESHIFT SLOTTING JIG FOR THE
MILLER

At one time we had an order for 600 No. 7 taper pins,

which were required to have a slot Va inch deep by % Inch

wide, cut through the large end. These pins were waiting

T»PER PIN (t^O j- '^""ER

?lachinery, y.Y.

Makeshift Device used for Slotting Taper Pins

their turn to be slotted in a screw slotter, when a call came

in to have them done at once. It was therefore evident that

something had to be done. The work in the screw slotter

could not be stopped, so it was up to the writer to devise a

makeshift; the device is shown in the accompanying illustra-

tion.

This fixture consisted of a casting C which was faced top

and bottom and reamed to fit the taper pins. It was slotted,

drilled, and tapped, and fitted with a binding screw actuated

by the lever H. An ordinary vise was then clamped to the

platen of the milling machine, and the jaws opened to receive

the tool-slide 8 of a hand-lathe. With this simple device it

was a very easy matter to slot the pins, and before night

the order was finished.

It might appear to some that this fixture C would have

worked better if clamped directly to the platen, instead of be-

ing fastened to tlie tool -slide S; hut this was not the case, as the

quick-acting slide had a distinct advantage over the more

laborious screw feed of the miller.

Mlddletown, N. Y. Donald A. Hampson

SOLUTION FOR CLEARING BLUEPRINTS

The color of a blueprint can be greatly Improved by adding

a small amount of bichromate of soda to the water in which

it is washed; about one-half teaspoonful to one quart of water

is sufficient. When blueprints are rinsed in this solution the

high lights come out much whiter and the background much

darker, thus making a sharper and clearer print. This adds

greatly to the value of the print, as one of the chief defects of

a blueprint is that it is generally "mealy-looking," lacking

contrast.

Pittsburg, Pa. Howard M. Nichols

HOW AND WHY
DEPARTMENT INTENDED TO CONTAIN CORRECT AN-

SWERS TO PRACTICAL QQESTIONS OF
GENERAL INTEREST

Qlve details and name and address. The latter are for our own convenience

and will not be published

BABBITTING BOXES-SPLIT PULLEY HUBS
J. p.—Will some one of MACiiiNEiiY's readers give a quick

method of babbitting common boxes, pillow blocks, chain

and ring oiling boxes? I would like to know what kinds

of jigs the leading makers of these boxes use.

J. p.—Where can I get the proper proportions for split

pulley hubs? I notice that some pulley manufacturers make
split hubs lighter than the solid hubs tor the same size of

pulley and shafts.

RELIEVING A WORM-GEAR HOB
R. H.—How should a. worm-gear hob be relieved?

A.—The common method of relieving a hob for cutting the

teeth in a worm-gear is by means of a relieving attachment in

a lathe. The relief is obtained in the same manner as for a

formed tooth milling cutter, but it is, of course, necessary tp

relieve the bottom and sides of the teeth by the regular worm-

thread cutting tool, and then the top of the thread of the

worm by another flat-nosed tool. Detailed instructions for

making hobs for worm-gears are given in Machinery's Refer-

ence Book No. 1, Chapter II.

FLUTING SPIRAL MILLS
R. H.~iWhat is the quickest

and simplest methcd for setting

a milling cutter for cutting the

teeth in a spirally fluted milling

cutter? The fluting cutter used

is of the ordinary double-angle

type, with a 12-degree angle on
that side which cuts the radial

face of the tooth in the cutter

to be fluted, as shown in the ac-

companying line engraving.
where A is the double-angle flut-

ing cutter having an angle of

12 degrees on one side and 40

degrees on the other, this being
the standard form.

A.—Submitted to the readers.

12 DEG.

UlacMnery.S.Y.

ROLLING RIMS AND FELLOES OF WHEELS
J. G. & Co.—We are about to undertake the manufacture of

an all-steel wheel for agricultural machines in Russia and wish

to obtain machinery suitable for rolling the felloe and tire

shown in Fig. 2. Fig. 1 shows the original wheel made with

steel spokes and steel tires but wooden felloes. We have dis-

carded the wooden felloes and substituted steel felloes of the

Machinerij,S. Y.

same shape. Any suggestions that you can make regarding

the machinery and methods to be followed in rolling and
assembling this wheel will be much appreciated.

A.—The problem is submitted to the readers. A first-class

contribution on the making of all-steel wheels of this or

similar shape would be acceptable.
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SHOP KINKS
PRACTICAL IDEAS FOR THE SHOP AND DRAFTING-ROOM
Contributions of kinks, devices and methods of doing work are solicited for

this column. "Write on one side of the paper only and
send sketches when necessary.

TO KEEP PENCILS FROM ROLLING
To keep pencils from rolling off the board the method indi-

cated in the accompanying illustration has proved very satis-

factory. This consists in wrapping a piece of pasted drawing

-DRAWING
PAPER

M^clUneru.y.r-

paper around the end, bending up one corner so that it

forms a fin. The fin acts as a stop and keeps the pencil from

rolling. Bex.j. Brownsteij;

EUwood City, Fa.

TOOL-HOLDER FOR GRINDING SHORT TOOLS
In the town where the writer is located, V-section tools are

used to a considerable extent for lathe, planer and slotting

tools, in specially designed holders. These V-section tools vary

in length from 4 to 6 inches, according to the strength of the

section, and it is obvious that unless some means of holding

these tools when grinding is provided, the full value or use-

fulness of the tool cannot be obtained each time it is ground.

The tool becomes shorter after each grinding, and therefore

more awkward to hold by the hand. The accompanying il-

lustration shows a holder that was found very satisfactory

for the purpose; it is made of cast steel with a slot cored

through to receive the tools which are held in position by the

set-screw on top of the holder as shown. P. H.

ATTACHMENT FOR THE T-SQUARE
A device that can be attached to a T-square and that will

keep the head up against the drawing-board at all times, is

shown in the accompanying engraving. A is a piece of wood
which is screwed on the under side of the board parallel to

the edge B. A piece of sheet metal, bent to the shape C with

a spring D secured to it as shown, is screwed to the under

side of the T-square. It is then ready for use.

In operation, the two feet, which are curved at E so as not

to cut into the wood, bear on the right side of the guide A.
and the spring keeps the T-square head tight against ..he left

side of the board and relieves the draftsman of the necessity

of keeping his left hand on the T-square. This attachment
has the additional advantage of preventing the T-square from
being knocked to the floor and damaged. F. M.

BALL-RACE GAGE
The accompanying illustration shows a ball-race gage which

the readers of ILvchinery will probably find of interest. The
main feature is the addition of the machine-steel piece A to

the ordinary micrometer head. It is made a tight fit, and
forced over the micrometer barrel. On the tip of the pro-

jecting arm of piece A, and of the micrometer stem, l^-incb

steel balls are soft-soldered, as indicated. In use, the posi-

tion of the balls is set by adjusting to an outside micrometer.

The reading on the barrel of the gage in this position is noted,

and the ball races machined to conform to this reading. The
finger-ring on the attachment furnishes a convenient means
for holding the micrometer. David Mei.vii.i.e

Detroit, Mich.

A COMBINATION CALIPER
The accompanying illustration shows a combination caliper

for measuring the interior and exterior of small cored castings,

thus enabling one to determine the thickness of the metal and

the depth of the core, and also the amount of its e^'centricity, It

this be necessary. The main feature of this caliper is that it

can be seen at a glance by referring to the caliper graduations

what the measurements are, thus obviating the necessity of

using a scale in connection with the calipers to obtain the

desired measurement. Tbis caliper is so constructed that the

operator can hold it with one hand by placing his fingers in

the holes A and B in each of the legs, and can hold the casting

with the other, which in some cases is a material advantage.

Bordentown, N. J. Edward C. Con'lin

ELIMINATION OF DUST FROM SET-SQUARE
EDGES

The method of fixing the edges of a set-square, indicated in

the engraving, has been found to be very effective in eliminat-

- EDGE OF SQUARE
jraWniMci/.-V.r.

ing the dirt nuisance on drawings. This treatment of the

edges raises the ruling edge against which the pen works,

from the tracing, so that the dust on the tracing does not

come in contact with it, and hence no blots or ragged lines

are formed. Benj. Bkow.nstein

Ellwood City, Pa.
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ROCKFORD HORIZONTAL BORING
MACHINES

The Rofkford Drilling Jlacliine Co., Rockford, III, has
added to its line of drilling and boring machinery the No.
2 horizontal boring machine illustrated in Fig. 1. The boring-
bar and saddle of this machine are vertically adjustable on

Fig. 1. Rockford No. 2 Horizontal Boring Machine

the column, and the latter has a transverse adjustment on the

dovetailed ways of the bed, as shown. Instead of having a

rack and pinion to traverse the column, a screw and hand-

wheel is employed as the Illustration shows. The screw is

double-threaded, giving a quick movement to the column, and
its application in place of a

rack and pinion makes it

possible to easily apply pow-

er feed for the transverse

movement, if necessary.

The table of this machine
is solidly supported by the

bed, and the projecting end
is provided with a bracket

to prevent any possibility

of springing. This machine
is driven by a belt, operat-

ing on a four-step back-

geared cone, giving eight

speed changes. The power
is transmitted through
bevel gears to a vertical

shaft, which connects by
bevel gears with an inter-

niediate shaft carrying a

pinion that meshes with the

large spur gear seen near
the end of the boring-bar.

A positive geared feed is

used, similar in principle to

the feeding mechanism illus-

trated in the .June number, applied to a Rockford 26-inch up-

right drill, but the construction is somewhat different. The
feeding movement is taken from the spindle and it is trans-

mitted to the worm-gearing shown through a gear-box located

at the right of the saddle. This box contains a cone of four

gears and a tumbler gear mechanism operated by lever C.

When a change of te«d is desired, lever C is lowered and the
cone of gears is shifted axially by handle B. which also
moves the tumbler lever index-plate. Lever C is then raised
and latched, thus bringing the tumbler gears into proper mesh.
In this way four feed changes are obtained and this number
is doubled by two sliding gears at the left which make con-

nection with the woi-ni driving shaft and
are shifted by knob .1. 'I"he amount of

feed in thousandths of an inch per revolu-

tion of {he spindle is shown for different

positions of the feed change gears by a

pointer and suitable figures. The large

star handle is used for traversing the spin-

dle rapidly in or out.

The feeding mechanism has a simple but

effective automatic tripping device at D for

disengaging the feed at any predetermined

point. On the threaded hub of the spur

gear shown, which is mounted on the pin-

ion feeding shaft, there is a stop-nut which
advances toward the face of the gear when
the spindle is feeding. Passing through

this stop-nut there is an adjustable screw,

and when this screw strikes the face of the

gear, a lug on the lower part of the stop-

nut disengages the trip handle and causes

the feeding worm to drop down out of

mesh. The principal feature of this stop

is that while its range covers the full

travel of the sleeve, it operates without

the use of trip dogs on the sleeve.

A modification of the macnine illus-

trated in Fig. 1 is shown m Fig. 2.

This is a double-ended type that is particularly adapted

for boring the crankshaft bearings of gasoline engines

of the type now used extensively on farms or for domestic

power purposes. The illustration shows a small gas engine

cylinder and bed in position for boring the crankshaft bear-

Fig. 2. Double-ended Rockford Boring Machine

Ings. The two boring-heads or columns of this machine are

rigidly held together by a tie-bar extending across the top

from one to the other. The heads are not adjustable on the

bed, as with the single-ended type, there being simply a

vertical adjustment for the saddle. The boring-bars are
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accurately located vertically for boring the bearings of differ-

ent sized engines, by special index-plates that are attached

to the saddles. These plates, one of which is shown to the

right, contain a number of holes and there is a second series

of holes in the column so that the saddles can be positively

located by the insertion of accurately fitted plugs.

Some engine cylinders require tapping operations on the

upper part of the casting, and for work of this kind a regular

sliding-head drill press, with the arm and the table omitted,

CUTTING HINDLEY WORM-GEARING ON
S. & S. GEAR-HOBBING MACHINE

An interesting experiment has receiltly been performed on

the Schuchardt & Schutte gear-hobbing machine to determine
the adaptability of this machine for producing Hindley worm-
geaiir.g, and the results are said to be very satisfactory. As
will be lecalled by those familiar with this machine, the

work-table is adjustable horizontally along the bed, and the

Fig. 3. Boring Machine with DriU Press for Drilling and Tapping Operations

is placed at the rear of the machine, as shov-n in Fig. 3. The
base of the drill press projects beneath the base of the hori-

zontal machine, and a rotary table can be placed upon the

table of the horizontal machine for holding the jig containing
the gas engine casting. The spindle of the drill press is

equipped with a geared tapper, as the illustration shows. In

some cases instead of placing an upright drill press at the

rear of the horizontal machine, a regular gang drill head of

suitable size is mounted on a sub-base which fcrms a part of

the base of the horizontal machine.
The saddles and feeding mechanism of these double-ended

machines are similar to the single-ended type. The drive.
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Fig. 1. Showing Double Fly-cutter used tor Cutting Teeth in Hindley
Worm. wheels on S. & S. Hobbing Machine

however, is slightly changed, there being a two-step back-

geared cone with a six-inch belt width, instead of a four-

step cone, to obtain the extra power required for gas engine
work. With this arrangement, eight driving speeds are

obtained by the use of a two-speed countershaft. The table

of the machines illustrated is 72 inches long by 24 inches
wide, but these dimensions can be varied to suit individual

requirements.

slide carrying the hob moves vertically on the ways of an up-

right column. When turning a Hindley worm, the blank is

fastened to the hob arbor in place of the hob ordinarily used

for cutting spur, worm or spiral gears, and the threads of

the worm are formed by a sinele-print form tool that is

clamped on the rotating work-table. During this turning or

threading operation, the table is slowly fed toward the worm
blank just as It would be for hobbing ordinary worm-gears.

Fig. 2 Typical Hindley Worm and Worm-wheel cut on S. & S.
Hobbing Machine

It will be seen that the tool is given a circular movement
about a center which corresponds to that of the axis

of the worm-wheel. The distance from the tool point to the

center of the table is approximately' equivalent to the radius

of the worm-wheel, and the cutting edge of the tool lies in

the same plane as the axis of the worm. The tool and worm
blank are geared to rotate in the required ratio, the regular

change gears of the machine being used. The tool is given

a circular movement equal to the circular pitch of the wheel

for each revolution of the worm blank. As the longitudinal

curvature of a Hindley worm depends on the diameter of the
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particular wheel for which it is intended, the distance from
the tool point to the center of the work-table is varied accord-

ing to the diameter of the wheel.

For cutting the worm-gear, the blank is mounted on the table

by means of the supports regularly furnished with this ma-
chine, and a special arbor having two cutters, as shown in

Fig. 1, are inserted in the cutter spindle. The gear is then

finished by the ordinary method employed for bobbing worm-
wheels; that is, by gradually feeding the table and work
in until the proper depth of cut or tooth is obtained. During
this operation, the work-table and cutter spindle are also con-

nected through gearing in the same ratio as when turning

the worm. In this case, however, the work is held on the

table and the cutters are mounted on the cutter arbor,

whereas this order was reversed for turning the worm. As
the illustration shows, the cutters are placed in positions

corresponding to the end threads of the worm, and as It

is these end threads on a hob which give the teeth their

final shape (see "The Hindley Worm and Gear," December,
190S) when the bobbing process is employed, these fly-cut-

ters should give satisfactory results provided they are cor-

rectly formed and accurately set; in fact, the results obtained

by employing the foregoing method in connection with a reg-

ular Schuchardt & Schutte gear-cutting machine, are said

to be entirely satisfactory. This fact is of especial interest

in view of the tests being made at the present time by automo-
bile concerns in the use of Hindley worm-gearing for the driv-

ing mechanism, and the simplicity of the process, combined
with the fact that very little special tool equipment is required,

makes the experiments and their results of considerable

value.

Fig. 2 shows a typical Hindley worm and gear that can be

cut in the manner just described on the "S & S" bobbing
machine .sold by Schuchardt & Schutte, Cedar and West Sts.,

New York.

BARNES DRILL CO.'S TAPPING MACHINES
An interesting application of the all-geared tapping machine

built by the Barnes Drill Co., S14 Chestnut St., Rockford.

111., is shown in the accompanying illustration, which is a

view of two 20-inch machines specially fitted up for tapping

pressed steel grease-cup caps. The spindles of these machines

are equipped with Garvin pneumatically operated chucks

which grip and release the caps without stopping. The work

is fed down on the tap which is held stationary in a special

cup-type table that receives the chips and overflow oil. The
oil is fed to the work through the center of the tap, as shown
in the view of the machine to the left, so that the chips ai-e

forced out by the oil and by gravity as well. This has proved

to be a very satisfactory method of tapping blind holes.

The compressed air for operating the pneumatic chucks is

supplied through the piping shown. Connection is made to

each spindle by a flexible metallic hose which permits the

necessary vertical movement. This hose is attached to a snjall

pipe leading to the top of the spindle where there is a stutling-

box to prevent the escape of air. From this point the air

passes down through a small hole in the spindle to the

chuck. The enlarged part of the chuck is an air cylinder

containing a piston, the movement of which controls the

operation of the chuck jaws.

In operating one of these machines, the work is held beneath

the revolving chuck jaws which grip it when air is admitted

by turning the hand-valve A. Then the work, as before

stated, is fed down on the stationary tap until the automatic

trip with which these machines are equipped, operates and

reverses the motion of the spindle, thus backing the work

off the tap at an increased speed. This automatic reverse

movement can be set to trip and back out within a quarter-

turn from the bottom. The lever B which controls the for-

ward and reverse clutch, has a spring-stud C that is pulled

out for work of this kind, thus allowing the lever to be

thrown back instantly into the reversing position when the

automatic trip is disengaged. If necessary, however, this

lever can be stopped at a neutral position by stud C thus

stopping the spindle instead of reversing it. When another

cap is inserted in the chuck, lever B is pulled forward and
latched, thus giving the spindle the forward speed for another
tapping operation.

In this particular installation, the lubricant is supplied to

both machines from the large tank shown between them. A
single pump forces the oil up through the center of each
tap as explained. It then drains back to the tank where it is

strained before again being used.

It will be noted that the reversing clutch gears are on the
driving end of the machine and not on the spindle. As the

machine is geared down in the ratio oi 13 to 1 in front of

the frictions, these clutch gears are located where they have
the least to do, and in this way' excessive wear is eliminated.

These machines are similar in construction to the regular
all-geared drill manufactured by the Barnes Drill Co., which
has previously been described in Machinery (see descriptive
articles published May, 1908, November, 1909, and July, 1910).

T\po Barnes AU-geared Tapping Machines equipped -with pneumaticaUy
operated Chucka

The transmission gears are located on diagonal shafts at the

rear, and there are four changes of speed without back-gears,

any one of which can be quickly obtained without stopping

the machine, by operating conveniently located shifting levers.

The star-wheel lever for hand feeding is so arranged as to

give a powerful leverage and it also acts as a quick return

lever. The movement is transmitted through a pinion run-

ning into an internal gear which is mounted on the cross

spindle, thus making each handle of the star wheel equivalent

to a leVer four times its length. The spindles of these ma-

chines are made of best quality machinery steel and they are

double splined and ground to size. The end thrust is taken

by special ball thrust bearings and the nose of the spindle

is extended to bring the drift hole below the sleeve.

TERRELL'S STEEL SHOP CUPBOARD
The use of steel cupboards in machine shops and other

manufacturing establishments is strongly recommended by

insurance underwriters, because they add greatly to the fire
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protection of the building. It is especially important that

articles of a very combustible nature be stored in receptacles

made of fireproof material, as a building is not sufficiently

protected when inflammable material is kept on exposed

shelves.

A style of steel cupboard for shop use that is now being

manufactured by Terrell's Equipment Co., North Grand
Rapids, Mich., is shown herewith. The doors of this cupboard

are fitted with a

t h r e e-way locking

device, which s e-

cures them at the

top, bottom and cen-

ter. If desired, the

doors are provided

with louver vents or

round perforations.

The body of the cup-

board is made of Xo.

IS gage special fur-

niture steel, and the

doors are made o f

Xo. IG gage steel of

the same quality.

The frames of both

the bodies and doors

are reinforced by

special steel angles,

thus insuring
>t length and rigid-

ity.

These cupboards

are made in the fol-

lowing standard
steel Shop Cupboard, built by Terrell's

Equipment Co.

sizes: 30 inches wide by 15 inches deep by 60 or 72 inches high;

30 inches wide by 18 inches deep by 60 or 72 Inches high, and

30 inches wide by 24 inches deep by 60 or 72 Inches high.

The number of shelves can be varied according to require-

ments, and the cupboards are finished with baked enamel in

either olive green, maroon or black. These cupboards will

also prove useful for the storage of supplies which are liable

to be damaged when stored on exposed shelves. As a building

is not strictly fireproof unless the equipment is also made of

fireproof material, the use of steel fixtures is certainly to

be recommended.

PRATT & WHITNEY HIGH-POWER
DRILL SOCKET

Before the introduction of high-speed steel, the service

required of twist drills was sucji that the tang was strong

enough to drive a drill in ordinary work, but the heavy duty
required of the high-speed dril's now used so extensively,

Pig. 1

Fig. 2 Pis- 3

Pratt & Whitney Drill Socket and Shanks for which it is adapted

necessitates a stronger drive than that given by the tang, to

secure the full efficiency of the drill. Any other method of

driving drills should, however, as far as possible, not inter-

fere with the simple collet system which is in universal use
at the present time.

Fig. 1 of the accompanying illustration shows a socket.

.
brought out by the Pratt & Whitney Co., Hartford, Conn.,

that is provided with means for driving the "high-power"

twisted drill. Fig. 2, or the solid-shank milled drill. Fig. 4,

with equal efficiency, and it entirely eliminates the tang

drive. This socket is enlarged at the lower end which con-

tains a rounded projecting stud that engages the drill and
gives a powerful drive at the base of the shank. The way
the high-powered twisted drill is driven is indicated in Fig.

3, and a solid-shank drill having a spiral flute, as in Fig. 4,

can also be used in this new socket as well as in one of the

ordinary type. It will be seen that when the load is put upon
the drill, the ball stud acts as a nut and the shank is thus

seated firmly in the socket. The load is distributed between
the friction and the stud and the drive is positive. Both
types of drills can readily be removed from this socket by
the use of center keys in the usual way. This company is

prepared to furnish the high-power twisted drill or the high-

speed milled drill for use in this new type of socket.

DRIVE FOR TWIST DRILLS
A method of driving twist drills, chucks, collets, etc., ha»

been developed by J. L. Osgood, 121 Erie County Bank Build-

ing, Buffalo, N. Y. With this new system, a chuck or drill

is driven by wings or projections located at the base or large

end of the shank, thus giving a powerful drive.

The principle of the drive is clearly shown W the accom-

panying illustration. The drill used is formed from flat stock,

and the shank end is left straight. On this straight part

there are strips A, Fig. 1, located centrally and on opposite

sides to form the drill shank which is machined to a standard

pigs. 1 to 4. Method of driving Twist Drills. Collets, etc . by Winflrs or
Projections at the Base of the Shank

taper. These side strips do not extend to the end of the

shank, which forms a flat driving tang to supplement the

drive at the large end. If desired, however, the end tang can

be dispensed with and the driving projections used alone.

These main projections, which are shown at B. fit into corre-

sponding slots cut in the spindle, as indicated in Fig. 2.

When the use of sockets or sleeves Is necessary, these are

also provided with driving projections and cross slots at the

ends, as shown in Fig. 3. Thus a drill can be held in either

the spindle, a socket or a sleeve, depending on the size of

the drill shank, and the same kind of interlocking drive is

provided between the drill, sleeve, socket, and spindle. When
sockets and sleeves are especially made for this new type of

drive, the driving projections C. Fig. 4, are made integral,

but when it is desired to use old sockets or sleeves, projec-

tions are formed by driving separate pieces into keyseats.

These keyseats, as well as the slots in the ends of the spindles

and sockets, can readily be milled at small cost.

The driving projections on the sleeves and sockets are pref-

erable, but in case these are dispensed with, it would only be
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necessary to mill slots for the reception of the drill itself.

The side and end view. Fig. 4, of one of these socKets shows
the driving projections and the end slots for receiving the

sleeve or drill projections, as the case may be. By having the

driving connection between the socket and drill at the base of

the shank, as with this system, a very strong and reliable

drive is insured.

QUEEN CITY BACK-GEARED SHAPER
The latest design of lii-ini'h back-geared crank shaper built

by the Queen City ilachine Tool Co.. Cincinnati, 0.. is shown
in Fig. 1. This machine is similar in many respects to de-

signs formerly manufactured by this company, but it contains

some interesting new features, among which may be men-
tioned the improvement in the radial bearings.

Tiie bearings of a crank shaper that have to do with

delivering the driving power to the ram. are, in the order

•of their importance, the crankpin, bull-wheel, driving and
driven shaft bearings, the lower rocker-arm shaft bearing, and
these that connect the link to the rocker-arm and ram. In

this machine, these all have heat-treated and ground journals

which run in cast iron. As the crankpin has the heaviest

.duty to perform, in proportion to its size, the body is a

crucible steel casting with a heat-treated sleeve pressed over

the pin which is ground to a running fit in the cast-iron

crank-block. This block has an oil reservoir with channels

cut in it to insure thorough distribution of the lubricant,

which is lifted from the reservoir onto the crankpin by a

chain. This oil flows back to the reservoir, thus having a con-

tinuous flow. Jleans are provided for drawing off the oil and

replacing it when necessary.

The hub of the bull-wheel also has a hardened sleeve

pressed over it which is afterward ground to size, and it is

Fig. 1. Queen City 16-iiich Back-geared Crack Shaper

<;iled by the same method employed for the crankpin. The

five journals of the driving and driven shafts are heat-

treated and ground, and run In removable cast-iron bushings.

These are kept flooded by means of ring oilers. Chains are

used on the crankpin and bull-wheel hub and other revolving

bearings in the feed, because a ring will not lift sufficient

oil when the shaper is running at a slow speed. Fig. 2 illus-

trates the general construction of these bearings. The rocker-

.arm and link shafts are also provided with good lubricating

facilities, although neither the ring nor the chain can be

used, because the motion is not fully rotary, only about one-

fourth of a circle being described. The cone-pulley shaft has

a three-point bearing, thus eliminating the overhang at the

drive.

There are twelve changes of feed on this machine and eight

speed variatioiK, -which can be so combined as to insure effi-

cient operation. The single-gear ratio of the drive is 4 to 1,

and the back-gear ratio, 19 to 1. This combination gives the

following cutting strokes to the ram: 7.98, 11.78. 17.15, 2.').31,

37.9, 55.95, 81.46, and 120.24 feet per minuts, which it will be

noted are in geometrical progression.

The worlonanship and rigidity of this shaper can be judged
by the accuracy guaranteed. The makers agree to produce
work within O.notin inch for the full 16-inch stroke, and the

vise is square within this limit. The arch type of ram is an
important factor in securing the rigidity necessary to pro-

duce such accurate results, and the table support, as well as

the rigid construction of the column, rail, etc., enables the

work to be held in a fixed position while being machined.
The shaper is designed very low to make its operation more

convenient. The bearing in the column for the ram is long.

Pig, 2, Detail View showing General Construction of Bearings of
Queen Ciiy Shaper

as is the ram itself. All flat bearing surfaces are of a large

area and gibbed for taking up wear. The feed-screws have
micrometer adjustment, and the swivels are graduated. The
pinions are made from bar steel, and all gear teeth are gen-

erated. This shaper can also be furnished with an all-gear

drive and with either a variable- or constant-speed motor
drive, in addition to various special attachments.

FAY & SCOTT PATTERNMAKER'S LATHE
A special patternmakers' lathe is illustrated herewith, which

has a swing of 100 inches over the baseplate. This lathe is

driven by a four-horsepower, Reliance, variable-speed motor,

and the headstock is double back-geared. The back-gears are

thrown in or out of mesh by means of the handle sho^wn over

the motor, and the sliding back-gear is shifted by a con-

veniently located lever in front of the headstock. The motor

Fay & Scott lOO-lnch Patternmakers' Lathe

and all the gears are carefully guarded. The minimum and
maximum spindle speeds are 22 and 1100 revolutions per

minute, respectively. Practically all noise is eliminated in

the drive by the use of rawhide pinions meshing aMth cast-

iron gears. Work seven feet in length can be turned between

the centers in this particular lathe, which has a 13-foot bed.
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The tailstock is adjusted by means of a rack and pinion

located at the rear. The absence of all vibration at high

speeds is assured by the rigid construction and perfect balance

of all rotating parts. This machine is the product of Fay &
Scott, Dexter, Me.

GARVIN NO. 22 PLAIN MILLING MACHINE
The milling machine illustrated in Figs. 1 and 2 was

designed by the Garvin Machine Co., Spring & Varick Sts.,

shown in the sectional view, Fig. 3. The cone-pulley takes

a four-inch belt and has a maximum diameter of twelve

inches. The spindle has a No. 11 B. & S. taper hole with a

driving slot, and it runs in adjustable bronze boxes as shown
in the illustration.

The feed is driven either from the spinule or the cone-

pulley shaft, the change being effected by operating handle H,
whicn controls the position of gear C mounted eccentrically

at its end. When gear C is in mesh with gear A of the spin-

dle, a slow feed is obtained, and when it is thrown into mesh

Fig. 1. No. 22 Plain Milling Machine, built by Garvin Machine Co-

New York, primarily for manufacturing purposes. It is a

powerful machine of large caiiacity having a minimum num-

ber of parts which are constructed to withstand hard and
continuous work.

By referring to Fig. 1 it will be seen that one side of the

Fip. 2. View of Garvin Machine from Opposite Side

with gear B, which rotates at a higher speed, there is a

corresponding increase in feed. The feeding movement is

transmitted from either gear A or B, depending on which of

these gears is in mesh, through C to the pinion B, which

drives gear D and the belt pulley F. This pulley, in turn, is

;;^^S:S^2SS

-HARDENED
l-GEAR

Fig. 3
Muc>iiner!i,X.Y.

Figs. 3 and 4. Sectional View showing Driving and Feeding Mechanism

machine is closed or solid, thus joining the arm and spindle

bearings rigidly together and to the body of the machine. This

construction insures great rigidity and freedom from vibra-

tion. The drive to the spindle is from a three-step cone-pulley

at the side, which transmits the power through gearing having

a ratio oi 5% to 1. The general arrangement of the drive is

connected by a wide belt with the feed shaft at the side of

the column, which extends forward to the table. The feeds

vary from 1/200 to 1/4 inch per revolution of the spindle,

change gears being provided to cover this range.

The feed is transmitted to the large work-table by a steel

nut which rotates on a stationary screw, as shown in Fig. 4
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The rotary feed nut is directly driven by a hardened steel

worm-gear and worm running in oil. The large handwheel

shown, which connects with the rotary nut througli spiral

gears running in oil, is for feeding the table by hand. The

feed-box is built into the saddle so that the stresses are taken

in the most direct manner and the number of joints is reduced

to the minimum. The saddle is massive, and has a microm-

eter adjustment. The knee is of the Garvin closed-top con-

struction, and it is adjusted vertically by a micrometer hand-

wheel and screw which does not pass through the floor. The
overhanging arm is exceptionally large, and the braces con-

nect the saddle and arm, leaving the yoke free to be adjusted

to suit the arbor and position of the cutter. All gears are

protected as the illustrations show. The weight of this

machine is 3050 pounds.

RAHN-LARMON GAP LATHE
The Rahn-Larmon Co., Cincinnati. O., is the manufacturer

of the electrically-driven gap lathe shown in the accompany-

ing illustration. This type of lathe is also built with a belt

drive. As the gap lathe is particularly adapted for repair

shops, the electrically-driven machine is often very desirable,

aside from the advantages inherent to the motor drive, in

and it has a long continuous bearing on the bed. When
using the cross-feed, the carriage can be firmly locked, and

it is so arranged that the tool-rest can be brought close up

to the gap when necessary. The front of the carriage has an

extension which is firmly braced, as shown, thus allowing

extra travel for the tool-rest in order that the tool may oper-

ate on the largest diameter that can be swung in the gap.

The apron is cf simple design and all the gears, as well as

the rack, are made of steel, while the stud pins are hardened

and ground.

A large range of both longitudinal and cross feeds is

obtained by shifting the change-gear lever attached to the

feed-box, and the feeds are so arranged that no two can be

thrown into operation simultaneously. A safety device also

prevents the breaking of the feed-box gears, or those in the

apron, either because of accident or carelessness. The screws

for the compound rest and cross-feeds have graduated microm-

eter disks.

The equipment regularly furnished with this lathe includes

a countershaft, steadyrest, follow-rest, large and small face-

plates, wrenches and a full set of change gears. Additional

equipment, which can be furnished extra, consists of a taper

attachment, extension turning rest, turret on the carriage,

chucks, turning tools, faceplate chuck, or any special tool-

Electrically-driven Gap Latlie,

that it enables the lathe to be located in an isolated part of

the shop, or where the transmission of power by a shaft and

belt would be impracticable.

The motor is attached to this lathe so as to conform with

the general design, and power is transmitted directly to the

spindle through gearing. The motor is mounted as close to

the spindle as possible, to eliminate vibration at high speed.

The entire headstock and the change gears are covered, thus

protecting the operator. The starting and stopping of the

motor is controlled by a lever mounted on the right side of

the apron and within convenient reach. This lathe can be

equipped with either a constant- or a variable-speed type of

motor.

The design of the lathe in general is such as to insure a

rigid machine of simple construction. The top or extension

bed can be adjusted to any width of gap within the range of

the lathe, by means of a handwheel which operates a screw

of coarse pitch. Of course, this adjustment also greatly

increases the maximum distance between the centers. Both

the main and top beds are very heavy, and the latter is

accurately planed and fitted, thus insuring accuracy of align-

ment between the spindles and carriage for all positions. The
spindle is hollow and is made of a special carbon steel. The
boxes are made of the best gun metal and they are provided

with means for taking up wear.

The carriage is gibbed to the bed both in front and back.

buUt by Rahn-Larmon Co.

rest. This lathe has a swing of 24 inches when in the closed

position, and a swing of 4S inches through the gap.

TWENTIETH CENTURY LOOSE-PULLEY
OIL CUP

The oil cup illustrated herewith is designed to automatically

oil loose pulleys without using any more lubricant than is

needed to keep the bearing in good condition. The cup after

being filled will run from one to three weeks, the time

depending on the number of starts and stops, speed, etc.,

and all the oil put into the cup goes to the bearing, but the

feed is so regulated as to eliminate waste by flooding.

The oil is fed from the cup B to the central feeding tube C
by centrifugal force, the operation being automatic. When
the pulley is started, the centrifugal force caused by the

rotation carries the lubricant to the top of the cup and into

the tube which is provided with small apertures as shown
in the sectional view. This tube serves as a measuring device

for the charge of oil to be delivered to the bearing. The two
or three slow rotations accompanying the starting and stop-

ping of the pulley, cause the tube to be filled and a part of
its contents to be discharged to the bearing. In this way
sufficient oil is delivered to keep the bearing well lubricated.

The view to the right shows how the cup is detached from
the threaded nipple, which is screwed in the loose pulley.
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when it is necessary to refill it. The cup B is first removed

by hand and it is then filled through the central feed pipe C.

Small vent holes are provided at D to allow the air to escape.

The cup is easily replaced on the nipple by slightly rotating

it so as to engage springs E. which eijter the slots shown.

Automatic Looae-pulley Oil Cup

thus locking the cup in place. This filling operation can be

performed with the pulley in any position, thus doing away

with the necessity of shifting the belts or turning the shaft

to bring the oil hole at the top.

This cup is made of thin pressed steel and it is so light

that counterbalancing is unnecessary. It is, however, strong

and there are no moving or wearing parts. The American

Specialty Co., 834 Monadncck Building. Chicago, 111., is the

manufacturer.

FAY & SCOTT CENTERING MACHINE
Fay & Scott, Dexter, Jle., are the builders of the double-eud

centering machine shown in Fig. 1. The bed of this machine

is a standard lathe bed type and there are two centering heads

as shown. The left-hand head is stationary and the one to

the right is adjustable along the entire length of the bed.

This adjustment is effected by a handwhee! which operates

through ;i rack and pinion. The two centering heads are

pivoted so that by tilting them slightly, either the drill or the

countersink can be brought into the centering position or in

alignment with the center of the work. The spindles are

The spindles are made of hammered steel and are provided

with renewable bronze bearir.gs.

The countershaft furnished with this machine has tight

and loose pulleys and double-brace self-oiling hangers. Spe-

cial fixtures for holding work of any kind can also be sup-

plied. The principal dimensions of this machine are as fol-

lows: Maximum swing over bed, IS inches; maximum dis-

tance between drills (lo-foot bed), 60 inches; taper of spin-

dles, No. 2 Morse; speeds of drill and countersink spindles,

425 and 250 revolutions per minute, respectively; size of

Pig. 2. Detail Via^r of Pay & Scott Centering Machine

spindle bearings, 114 inch by 9 inches; maximum capacity

of chucks, 6 inches. The weight of the 10-foot machine is

3500 pounds, and the weight per foot of bed is 100 pounds.

BORING AND INTERNAL THREADING
TOOL

A boring-bar and internal threading tool that has just been

placed on the market by the Ready Tool Co., Bridgeport.

Conn., is shown in the accompanying view. The cutter of

fed in or out by hand levers which connect with the spindles

by means of a rack and pinion.

The construction of the stationary head to the left, is

clearly shown in Fig. 2, which is a detail view with the pro-

tective covering removed. This view also shows the two

chucks in which the work to be centered is held. These are

of the self-centering type and have jaws of hardened steel

that are operated simultaneously by means of right- and left-

hand screws. The position of these chucks on the bed can

be varied according to the length of the work. The driving

mechanism for the spindle consists of a shaft extending the

entire length of the machine. This shaft is driven by a belt,

and connection is made with the spindles by silent chains.

Fig. 1- Fay & Scott Double-end Centering Machine

the boring tool is held in place by a set-screw in the end

of the bar, which forces a rod, extending through the bar,

up against a sliding wedge that securely holds the cutter

against all movement. When it is necessary to sharpen the

cutter, the set-screw in the end is loosened, which releases

the wedge and permits the cutter to be taken out. When

the sharpened cutter is again placed in the holder, it is

located at the same height as before, without the necessity

OL adjustment.

The bar is rigidly held in the holder by a sliding dog which

is forced down by the two set-screws shown; the dog avoids

marring the bar and holds it rigidly. This method of clamp-

ing also provides means of adjustment so that the bar can
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te replaced by a piece of % or v,;-iiuh solid steel in case
this should be necessary for boring small holes.

In addition to the boring-bar. an internal threading tool

is furnished with this holder. This threading tool, which is

shown in the upper view, has a circular cutter screwed in

5

BorlDg: and Internal TQreadmg: Tool, manufactured by the Ready Tool Co.

the end that is ground to a fiO-degree angle, so that the "one

grind" feature, common to the tools made by this company,

is applicable in this case. Extra cutters tor either the boring

or threading tools can be supplied.

MOTOR-DRIVEN COMBINED TWIST DRILL
AND DRY GRINDER

The Bridgeport Safety Emery Wheel Co.. Bridgeport, Conn.,

is now building the combination twist drill and dry grinder

illustrated herewith. One end of this machine is a plain

grinder for doing miscellaneous work, and. the other is

arranged for grinding twist drills. The grinder is electrically

driven by either a direct- or alternating-current motor. The
motor is fully enclosed, as shown, to keep out the flying

Combined Twist Drill and Dry Grinder, built by Bridgeport Safety
Emery Wteel Co.

particles of emery, and the bearings are bolted directly to the

base, thus giving a very solid construction. This motor has

ample power to drive wheels up to 12 inches in diameter. The
bearings are of bronze and ring-oiled. They are extra long, as

the illustration shows, and can be renewed if this becomes

necessary owing to wear. These bearings have a length of S

inches and a diameter of 1% inch. The twist drill grinder,

which is made by the Washburn Shops, is clamped in a split

sleeve bolted to the column. The particular grinder shown
is a No. 1 size, but this twist drill grinding attachment can

also be applied to the Xo. % and Xo. 2 machines built by

this company.

THE VIBRACATOR OR SOUND INTENSIFIER
The vibracator, as the name implies, is used for detecting

"knocks" or excessive vibrations in machinery, due either

to wear or defective adjustment, and it is particularly useful

for determining the location and probable cause of extraneous
noises connected with mechanism that is encased and there-

fore not visible. This instrument is scientifically designed,
and all sounds are greatly intensified by it, so that even very
light blows or pounds can easily be located. It has at one
end a corrugated hardened steel diaphragm, the vibrations
of which are transmitted by the air enclosed in the head, up
through the rubber tube shown, to the ears. Tliis diaphragm
is only a few thousandths of an inch thick, it being made
as thin as possible to draw the metal to the corrugations.
The ear tips are held in place, when the instrument is in

use, by concealed springs, so that the hands are left free.

This instrument is used by placing the corrugated dia-

phragm against that part of the machine which seems to be
nearest the cause of the trouble. If an encased mechanism

An Instrument for Locating Knocks or Pounds in Mechanism

is being tested, the diaphragm is moved over the exterior
surface of the casing until the knocking is centralized or
the instrument is located where the sound is greatest. If

the construction of the mechanism being tested is known,
the probable defect can then be determined. It is very essen-
tial that the ear tips be well inserted in the ears, in order
to exclude all external sounds, and thus secure the maximum
sensitiveness. The vibracator not only enables defects to be
located quickly, but its use also often makes it unnecessary
to dismantle more than the section that needs repairing.
The vibracator is munufactureil by Hopewell Bros., Newton,
Mass.

NEW MACHINERY AND TOOLS NOTES
Keyseater: John T. Burr & Sons, 429 Kent Ave., Brooklvn,

N. Y. Portable shaft keyseater, also adapted for use in the
lathe by removing the hand-crank, pinion and pinion stud.
The keyseater is placed between the lathe centers and is
driven by a driver fastened to the faceplate.
Tapping and Threading Attachment: J. C. Barrett Co.,

Hartford, Conn. Combined tapping and threading attachment
that can readily be applied to lathes. The change for either
tapping or threading is made by simply reversing the attach-
ment. It is equipped with an adjustable gage for use on
duplicate work.
Swinging-Frame Grinder: Pittsburg Emery Wheel Co.,

Pittsburg, Pa. Swinging-frame grinding machine adapted for
steel and malleable iron foundries, crucible steel plants, etc..
for grinding tins and gates from castings or for dning similar
work. This grinder is made in two styles, one being driven
by a belt from the lineshaft and the other by a motor.

Keyseater: F. L. Schmidt, 11th Ave. & 21st St., New York
City. Portable hand-operated keyseater with a capacity for
lengths up to 8 inches and a width of lo inch. On the return
stroke the cutter is automatically lifted, and the leverage of
the operating handle can be varied according to the size of
the keyseat. The machine weighs, complete, 86 pounds.

Polishing Stand: Gardner Machine Co.. Beloit, W'is. Pol-
ishing stand, the wheels of which are fully enclosed by dust-
hoods when in operation. The wheels are made in either 14-

or 16-inch sizes, and an abrasive cloth band is stretched over
a backing of felt by a device which maintains a constant
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tension. The bearings are lubricated with compression grease
cups.

Electric Hoist: Euclid Crane & Hoist Co., Euclid, O. Elec-
tric hoist having scored hoisting drum with sufficient surface
to prevent overwinding; three reductions of spur gears; and a
load brake. All the high-speed mechanism runs in a bath of
oil, and other bearings are supplied with grease cups. An
effective limit attachment prevents the bottom block from
going too high because of carelessness.

Surface Grinder: C. G. Garrigus Machine Co., Bristol, Conn.
Surface grinder designed for manufacturers using dies for

presses, stamps and for other work where surface grinding is

required. Beneath one of the two wheels there is an S- by
15-inch table. This table is adjustable vertically by a hand-
wheel, and it can also be moved up and down the column to

any position. The opposite wheel is provided with a tool-rest.

Semi-Automatic Welding Machines: Toledo Electric Welder
Co., Langland & Knowlton dts., Cincinnati, O. Power-driven
machine for electrically butt welding wire, in which from four-

teen to twenty welds can be made per minute, depending on
the size of the stock. The operator places the work between
the clamping jaws and removes it after a weld has been
completed. All other operations are performed automatically.
Power-driven electric spot welder for welding sheet metal.

The operation of this machine is similar to a power punch-
press, and it will make from forty to one hundred welds per
minute, depending on the thickness of the metal welded. It

is operated by a foot-pedal switch that is counterbalanced to

stop the machine automatically if necessary.

Shaper: Hendey Machine Co., Torrington, Conn. Motor-
driven shaper, with motor mounted on a bracket at the rear
which can be rocked to and from the base to secure the
proper belt tension. The machine has a friction drive which
enables the operator to start or stop it with the motor running;
it also provides a quick and easy control that facilitates set-

ting the tool to any desired position. Motors can be furnished
for either direct or alternating current.

Cutter Grinder: Northampton Emery Wheel Co., Leeds,
Mass. Machine for grinding straight and spiral cutters, side

mills, etc. It is provided with an adjustable rest connected
with the slide that holds the cutter being ground. This slide

has an adjustable stop at the rear to regulate the amount of

grinding. The face grinding attachment can be tilted to any
angle and also has an adjustable stop for the slide. The mill

is held perfectly rigid while being ground, by a plunger that

locks into the teeth.

Buffing Lathe: Ransom Mfg. Co., Oshkosh, Wis. Buffing
lathe of the type that can be driven from a lineshaft or
countershaft beneath the floor, the belt being entirely enclosed.

The belt shifter is in the form of a small handle and is

conveniently located at the front. One-half turn of this handle
serves to shift the belt. The machine has long dustproof ring-

oiling babbitted bearings and bearing caps arranged to take
up wear. A door is located in the back of the pedestal, thus
giving ready access to the belt if necessary.

Cylinder Boring Machine: Barrett Machine Tool Co., Mead-
ville. Pa. Horizontal cylinder boring machine designed for

boring and facing, simultaneously, all kinds of cylinders and
other cylindrical work within its capacity. The boring-bar

has a continuous feed, in either direction, of thirty inches. A
quick-change feed-box provides changes of feed varying from
1/32 to 3/8 inch per revolution of the bar. There are two
heavy facing arms that can be started and stopped at will.

The machine can be furnished for belt or motor drive.

Grinders: Springfield Mfg. Co., Bridgeport, Conn. Rotary
surface grinder having a work-table, housings, and cross-rail

similar to a vertical boring mill. On the cross-rail two grind-

ing heads are mounted, one being vertical and the other hori-

zontal. The vertical head can be swiveled for grinding angu-
lar work, and it is directly driven by an electric motor. Both
heads are provided with automatic trips. The speed of the
work-table can be changed for various diameters by means of

change gears. The table is 45 inches in diameter.
Improved form of Standard No. 4 car-wheel grinder. The

bed is very heavy, and the wheel-heads are of an entirely new
design. The overhead works are carried on columns attached
to the bed. This machine will grind wheels up to 43 inches
in diameter.

Cylinder Boring and Reaming Attachment: Garvin Machine
Co., Spring & Varick Sts., New York City. Boring, reaming,
and lapping attachment applicable to this company's No. 15

plain miller and specially designed for automobile cylinder

work. It has an adjustable boring head containing three tools,

that is mounted on a special horizontal head bolted solidly to

the face of the miller and clamped to the overhanging arm.
The regular feed of the table is used as well as the automatic
stops. The adjustment of the knee on the column enables
the different cylinder holes to be located easily.

Mandrel Press: C. T. Eames Co., Kalamazoo, Mich. Man-
drel press so designed that by changing the position of a
single pin, a simple or compound leverage may be obtained.
When the press is operated by a simple lever, the ram has

a movement of 2 inches for each stroke and the force applied
at the end of the lever is multiplied 135 times. By engaging
a pin and compounding the leverage, the ram stroke is
decreased to % inch and the power is increased five times.
The ram is square and is operated by a rack and pinion. The
work-table may be adjusted vertically by a hand crank.

Ring Wheel Chuck: Charles H. Besly & Co., Chicago, 111.

Pressed steel ring wheel chuck tor holding cylindrical or ring
grinding wheels. It is furnished in connection with Besly
grinders for roughing off scale and excess stock from work
which is too rough to be ground economically with emery
cloth disks. The construction of the chuck is such that there
are no external projections, thus insuring safety for the op-
erator. The grinding ring is clamped on the circumference
only. These chucks are furnished for 10-, 12-, 14-, 15-, 18-,
24- and 30-inch wheels and for various types of grinders.

Hand Tachometer: Schuchardt & Schutte, Cedar & West
Sts., New York City. Combined hand tachometer and cut-
meter for indicating rotative speeds as well as the cutting
speeds of various machine tools. The results are instantly
shown on the dial in revolutions per minute and feet per
minute without the necessity of calculating or using a watch.
Four different speed ranges are provided, which may be se-

lected according to requirements. There is only one spindle
for all ranges of speed and adjustments are effected by simply
shifting a thumb-slide. This is an accurate, durable and com-
pact instrument.

Radial Drill: Midland Machine Co.. Detroit, Mich. Thirty-
inch radial drill possessing the advantage of a sensitive ma-
chine combined with the productive capacity of the radial

type. No gears are employed in the drive or the reversing
device, and power is transmitted by a 2-inch belt running at
high speed. The spindle runs in dustproof ball bearings and
there are six spindle speed changes. The feed is by a long
lever having a ratchet device that automatically releases in

the upward position. The spindle can be traversed quickly
by means of a small handwheel. This machine is compactly
built and occupies a small amount of floor space.

Vertical Bench Miller and Drilling Machine: R. M. Clough,
Tolland, Conn. Combination vertical bench drilling and mill-

ing machine having a capacity for holes up to % inch and
for mill.s tip to '2 inch or larger, :f necessary. The table
has a working surface of 16 by o'i inches, a longitudinal
movement of 10 inches, and a transverse movement of 5 inches.
The feed-screws have micrometer dials reading to thousandths
of an inch, and the feed can be disengaged at any predeter-
mined point by adjustable stop gages. The spindle sleeve has
a movement of 4 inches, and means are provided for clamp-
ing the spindle for milling operations.

Milling Machine: E. S. Lea, Lamberton & Lalor Sts., Tren-
ton, N. J. Combination vertical and horizontal milling ma-
chine designed for a wide range of work. This machine is of

the column and knee type and is radically different from the
conventional design. The head may be adjusted to bring the
cutter in horizontal and vertical positions or in any inter-

mediate angular position. The head also has an in-and-out
adjustment. The drive is by a seven-step cone at the rear
engaging a square shaft that transmits power to the cutter
spindle through gearing. The table has a working surface of
71-2 by 22 inches and vertical range under the spindle up to
I7I2 inches.

Grinding Machine: Black Rock Machine Co., Bridgeport,
Conn. Special grinder intended for grinding tapering plugs
or similar parts up to four inches in length. By means of a
special headstock it is also adapted for grinding washers up
to four inches in diameter. A large cup grinding wheel is

used, and the drive is self-contained, no countershaft being
required. The rotation of the work and reciprocating motion
of the grinding head are controlled by a foot lever. When
this lever is released, the carriage always stops with the

grinding wheel away from the work. This machine is compact
in its construction and is said to be free from any tendency
to chatter or vibrate.

Upright Drilling Machine: Frontier Iron Works, Buffalo,

N. Y. Twenty-four-inch heavy-duty sliding-head drill press

with back-gears, wheel, lever and power feeds, and an auto-

matic stop. The spindle is made of high-carbon steel and it

has a quick return. It is operated by a steel rack and pinion

and worm-gearing, the worm running in an oil bath. The
spindle sleeve has a sliding collar for regulating the automatic

stop mechanism. The knee is very heavy and has a long bear-

ing on the column. It is raised and lowered by means of worm-
gearing through a rack and pinion. This machine can be
equipped with the company's well-known tilting table. It

drills to the center of a 2412-inch circle.

Sand Sifter: Arcade Mfg. Co., Freeport, 111. Machine for

riddling sand in the foundry, consisting of two wire-cloth

cylinders, one within the other, mounted horizontally in a

frame. The respective diameters of the two cylinders are

14 and 24 inches. The sand to be sifted is shoveled into the

inner cylinder at one end and both cylinders are rotated

either by hand or power. By means of a system of lugs and
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rollers the cylinders are jolted four times during each revolu-
tion, which disintegrates the lumps and prevents the sand
from cloggmg the screen. The sand passes through the sieve
as fast as it Is shoveled in and the sieve is tilted slightly, so
that foreign matter is discharged through a chute at one"end.
Cam Grinding Attachment: Landis Tool Co., Wavnesboro,

Pa. Attachment designed for grinding cams while" in place
on their shafts, and adapted to solid shafts having cams in-
tegral, or those of the built-up type with detachable cams.
It is constructed on the swinging principle, the main table
holding the work and master cam. being susnended from bear-
ings at the ends. The work is held between centers, and the
master cams are brought in contact with a roller which gives
a swinging motion to the table, thus reproducing the cam
shapes on the work. This attachment can be used on plain
and universal grinders of 12- and 16-inch swing, and it is
applied by simply clamping it to the table after removing the
head- and foot-stock.

Radial Drill: Kane & Roach. Niagara & Shonnard Sts.,
Syracuse, N. Y. Radial drilling machine claimed to be one of
the largest built in this country. The radius of the arm is

9 feet, work 8 feet high can be placed under the spindle, and
the column has an overall height of 14 feet. The arm is raised
and lov.ered by power, and the head also has power feed on
the radial arm for use in milling large castings, the machine
being adapted to milling, boring, and drilling operations. The
control of the machine and the speed variations are effected
by manipulating two levers at the left of the head. Four feed
changes are available, and the spindle is counterbalanced with
a coil spring. The dimensions of the base are 10 by 14 feet,
and the approximate weight of the machine is 13 tons.

Accident Preventer: Geuder, Paeschke & Frey Co., St.

Paul Ave. & loth St., Milwaukee, Wis. Safety device for
punching, stamping, cutting, embossing and drawing presses,
etc. The device consists of a folding gate which extends
downward in advance of the punch, thus effectually blocking
an approach to the die. As the punch completes its operation,
the folding gate instantly moves upward, entirely out of the
workman's way. The device is so connected with the clutch-
operating lever that it works automatically and does not reduce
the output of the press. As the gate is of lattice work, the
die is always visible. In case the operator, with his hands
or otherwise, interferes with the downward movement of the
gate, the clutch pin will not engage and the punch cannot
descend. This device can be attached to any style of press
without altering the clutch or treadle.

Rotary Magazine: Cleveland Automatic Machine Co., Cleve-
land, O. Rotary magazine feeding attachment for the Cleve-
land automatic screw machine, that will handle work having
wings and projections of a varying diameter. It consists oi"

a magazine wheel to which are attached bushings that are
made to suit the parts to be machined. The work is mounted
on these bushings by the operator, who can attend to several
machines, and the r arazipe is indexed for each revolution
of the turret, thus bringing the parts successively before a

conveyor which removes them from the bushings and con-
veys them to the machine chuck. One side of the magazine
wheel has a series of countersunk holes in which a spring-

plunger enters to locate the magazine in the correct position.

The conveyor can revolve freely on the spindle, and this rotary

movement takes place when the work has been gripped with
the chuck and before the conveyor has been withdrawn.

Automatic Grinding Machine: Norton Grinding Co., Wor-
cester, Mass. Grinding machine which operates automatically

and is adapted to cylindrical work up to 6 inches in diameter.

A magazine feed is used and the work is held, while being

ground, between two plungers which locate it in a central

position. Provision is made for changing the plunger end to

suit various classes of work. The work is rotated while being

ground, through a four-speed gear-box mounted on the carriage.

The movement of the grinding wheel to and from the work is

controlled automatically by a cam on a shaft at the rear,

which connects by direct means with the slide. The adjust-

ment of the wheel slide to compensate for wear, when this

becomes necessary, is accomplished from the front of the

machine. This grinder can also be arranged as a semi-

automatic machine by a slight modification of the carriage

and the substitution of centers for the automatic chucking

mechanism.

Polishing Machine: Robinson Automatic Machine Co.,

Detroit, Mich. Automatic polishing machine designed for

polishing stove plates or any surfaces that are free from

abrupt angles. This machine is made in four sizes, and it can

be operated by one man. The work while being polished is

moved slowly in a longitudinal direction along a carriage oper-

ated by an' endless chain, and the surface is polished by

wheels which have, in addition to a rapid rotary motion, a

backward and forward movement across the work. These
wheels are made of glued cotton sections similar to those on

hand polishers. The first wheel under which the work passes

is usually covered with emery cloth to remove the scale, and
the last one is a leather finishing wheel of the regular type.

The machine is equipped with a blower having an opening

back of each wheel to carry away the dust. It is claimed that
a saving varying from 50 to SO per cent on different classes
ot work, may be effected with this machine, as compared with
hand labor.

Turret Lathe: Warner & Swasey Co., Cleveland, O. Com-
bination turret lathe designed to handle a wide range of bar-
stock work and forgings. Bar stock up to 3% inches in
diameter can be fed through the automatic chuck, and lengths
up to 36 inches can be turned at one chucking. Castings and
forgings up to 15 inches in diameter can be handled with the
chucking outfit. The swing over the bed is 23 inches and
over the carriage 17% inches. The turret is of the hollow,
hexagon type and measures 16 1^. inches across the faces. The
turret saddle has ten feed changes, and there are twelve inde-
pendent adjustable stops that are indexed with the turret and
operate automatically. The carriage is of the side type, and
has a square turret for holding four tools. It also has ten
automatic, longitudinal and cross feeds. There are six inde-
pendent adjustable stops for the longitudinal travel and the
cross feed has one stop in each direction. The turret and
carriage have separate feed-rods, so that the feeds are inde-
pendent of each other. and both are provided with adjustable
automatic trips. This machine is built with either a cone or
single pulley type of drive.

T. R. ALMOND MFG. CO.'S EVENING
SCHOOL

An evening school has been opened by the T. R. Almond
Mfg. Co.. at its factory in Ashburnham, Mass., to teach the
machinists how to read and make mechanical drawings. This
is in harmony with the progressive policy of the company, it

being the belief that the broader the knowledge of the em-
ployes, the better the work produced.

The accompanying halftone illustration shows the drawing
school in session. It will be noticed that the improvised tables,

constructed of boards and wooden horses, are lighted with
Almond "Flexo" lamps, conveniently arranged to meet every
requirement of lighting.

This instructive work, instituted by the chief draftsman.
Sir. K. P. Albridge, will be continued under his direction. A

Evening School of the T. R. Almond Mfg Co, held in the Shop. Note
the Improvised Tables

course consisting of twenty-four lessons has been planned,
which will supply the knowledge most needed by the em-
ployes of the company. For the purpose of simplifying the
technical problems, and to convey the elementary prin-
ciples to the best advantage, Mr. Albridge intersperses his
work with lectures illustrated with black-board drawings.

School lessons are held twice a week and all who have
enrolled will be given a broad and comprehensive knowledge
of mechanical drawings, ranging from elementary problems
to working drawings in gearing. The classes will he con-
tinued until the completion cf the twenty-four lessons and will
be resumed in the fall. Needless to say, the project has
awakened keen interest among the men, and the opening
session showed a generous representation.

Every man has a right to his choice of grinding wheels, but
the best way to make an intelligent choice is by occasional
experimenting with an open mind to determine the relative

merits of various makes.
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SPRING MEETING OF AMERICAN SOCIETY
OF MECHANICAL ENGINEERS

The spring meeting of the American Society of Mechanical

Engineers was held in Pittsburg, May 30-June 2. the meeting

place being Carnegie Institute and the headquarters Hotel

Schenley, nearby. The registration of members was 300, and

guests 346, making a total registration of 646. The registra-

tion of members was the largest of any spring meeting since

the Chicago meeting in 1904. The inspection trips to vari-

ous plants in Pittsburg and vicinity were of unusual interest,

and the opportunities to see the manufacture of cement, butt-

and lap-welded tubes, heavy engines, steel, etc., were keenly

enjoyed by all. The local committee, of which Mr. E. M.

Herr was chairman and ilr. Elmer K. Hiles, secretary, was

untiring in its efforts to make the meeting successful in

every way. A handsome and interesting 56-page booklet was

issued containing illustrations and brief descriptions of the

leading industries of Pittsburg (most of which were open

to inspection by members), historical matters and general

features of interest to the visiting engineers.

A pleasing incident of the opening session Tuesday even-

ing was the presentation in behalf of the membership of a

beautifully engrossed and illuminated testimonial to Col. E.

D. Meier, president, in remembrance of his seventieth birth-

day. Announcement was made that Col. Meier would later

be presented with his portrait done in oils.

lowed by a visit in the afternoon to the Universal Portland

Cement Co.'s plant at Universal, Pa., which has a capacity of

10,000 barrels of slag cement per day. A special train of

Pullman cars was provided by the company to transport the

members and guests to the plant. On the return trip the

Westinghouse Electric & Mfg. Co.'s, and Westinghouse Ma-

chine Co.'s, works at East Pittsburg were inspected.

Following the reading of the paper on "Milling Cutters

;ind Their Efficiency," by A. L. DeLeeuw, (see May number
for abstract), Mr. Elmer H. Neff of the Brown & Sharpe Mfg.

Co. read a discussion by Mr. Parker of the same company,

which disclosed the fact that the Brown & Sharpe Mfg. Co.

has used milling cutters with wide spaced teeth for a number
of years with success, when the conditions were favorable.

AVhile certain advantages were conceded, the wide spaced

milling cutter in Mr. Parker's opinion is poorly adapted for

general work. The pow-er of many milling machines in use

is inadequate, as are the clamping facilities a!so, the effect

being pounding of the work which loosens it in the vise and
produces unsatisfactory results. In his closure, Mr. DeLeeuw
deplored the fact that the Brown & Sharpe Mfg. Co. had not

made the results of its investigations public and saved others

the trouble and expense of conducting independent experi-

ments.

In the discussion of the paper "A Pressure Recording Indi-

cator for Punching Machinery," Mr. Julian Kennedy briefly

remarked that in his opinion a more reliable means for indi-

Fig. 1. The American Society of Mechanical Engineers' Party at

Following is a list of the papers read and discussed:

"Some Problems of the Cement Industry," by Walter S.

1-andis.

"Edison Roll Crushers," by W. H. Mason.
"Power and Heat Distribution in Cement Mills," by L. L.

Griffiths.

"The Assembly of Small Interchangeable Parts." by John
Calder.

"Process of Assembling a Small and Intricate Machine,"

iDy Kalcolm Ellis.

"Quantity Manufacture of Small Parts," by F. P. Cox.

"Milling Cutters and Their Efficiency," by A. L. DeLeeuw.
"Discussion of Large Gas Power Plants," by A. E. Maccoun

and others.

"The Work of the U. S. Bureau of Mines," by' S. B. Flagg

and C. D. Smith.
"Stresses in Tubes," by Reid T. Stewart.

"The Purchase of Coal," by D. T. Randall.

"Energy and Pressure Drop in Compound Steam Turbines,"

liy F. E. Cardullo.
"The Pressure-Temperature Relations of Saturated Steam,"

l)y L. S. Marks.
"A Pressure Recording Indicator for Punching Machinery,"

by G, C. Anthony.
"Commercial Application of the Turbine Turbo-Compressor,"

by R. H. Rice.

"Reciprocating Blast Furnace Blowing Engines," by W.
Trinks.

"Power Forging, with Special Reference to Steam-Hydrau-
lic Forging Presses," by Barthold Gerdau and George Jlesta.

The papers on the cement industry were appropriately fol-

the Universal Portland Cement Co.'s Works. Universal. Pa.. May 31

eating the pressure of a punch than a hydraulic cylinder and

piston, is a steel bar supported at the ends and loaded in the

center. A uniformly tempered steel bar n-ould give an accur-

ate index of the load and not be subject to leakage, frictional

resistance and other drawbacks attending the use of hydraulic

cylinders and pistons.

Copies of a schedule of standard weight flange fittings and

extra heavy flange fittings were circulated, but no discussion

of importance developed. The schedule has been adopted by

the National Association of Steam and Hot Water Fitters, and

the American Society of Mechanical Engineers will probably

recommend it as a standard for general use of engineers. The
policy of the A. S. M. E. is to adopt no standard as such, but

to print data in the proceedings of the Society, thus in effect

recommending them to the consideration of members.

An event of general interest was the visit to the National

Tube Co.'s works at McKeesport to inspect the manufacture of

butt- and lapp-'^v'elded tubes. The plant is one of the best in

the world, being completely equipped for the production of

tubes from the ore. The tube mill is said to be the largest

building in the world, being 600 feet wide, 1600 feet long,

and covering an area of 23 acres. The members Inspecting

the plant went by street cars and most of them returned by

boat, taking the special excursion steamer that had been
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chartered for the day and which touched up at McKeesport

dock on the return trip to the cit>'.

Thursday evening was the occasion of a reception and dance

at the Hotel Schenley tor members, ladies and other guests.

On Friday an inspection trip was taken to the Carnegie

Steel Co.'s works at Duquesne, and the Mesta Machine Co.'s

works at West Homestead, to see the manufacture of steel

and the building of large blowing and rolling mill engines.

Friday evening was the occasion of a smoker and entertain-

ment given in honor of the American Society of Mechanical

Engineers by the Engineers' Society of Western Pennsylvania,

in the Union Club, Frick Building, on which occasion Mr.

George H. Neilson presented "A Near History of Crucible

Steel," which, quoting from the program, was a wonderful

effort, as witness: "This erudite elucidation enounces every

evolution, exposes erstwhile elusive errors, eclaircizes each

esoteric essential, eliminates extraneous eristical evanescent.

A. R. M. M. AND M. C. B. ASSOCIATIONS
CONVENTIONS

The forty-fourth annual convention of the American Rail-

way Master Mechanics' Association and the forty-fifth annual

convention of the Master Car Builders' Association, were held

at Atlantic City, N. J., June 14 to .June 21, inclusive. The

American Railway Master Mechanics' Convention was held

June 14, 15 and 16, and the Master Car Builders' Convention-

June 19, 20 and 21, the order of priority alternating with

that of last year, as is the long-established custom.

The technical program of the American Railway Master

Mechanics' Association consisted for the greater part as usual

of topical discussions and papers on various phases of locomo-

tive design and operation, as follows:

June 14.—Discussion of reports on: "Mechanical Stokers";
"Revision of Standards"; "Smoke Preventing Devices for Fir-

Pig. 2. Interior ..( the Natl..

eccentricities, even excogitates exceptionally exact ectypes

embracing every element."

The great White Star liner Olympic, arrived in New-

York harbor June 21 gn her first voyage. The new vessel

is 882% feet long, 92% feet wide, 97 feet from bottom of

keel to boat deck, 66,000 tons total displacement and 45,000

tons register. The Olympic is equipped with triple screws

driven by reciprocating engines and a turbine. The outboard

propellers are driven by engines and the center propeller by

the low-pressure turbine supplied with exhaust steam from

the reciprocating engines. The great size of the vessel is

indicated by the w-eight of some of the gear. The rudder alone,

which is electrically operated, weighs 100 tons, the anchors

15% tons each, the center propeller 22 tons and the outboard

or "wing" propellers 38 tons each. Each link of the anchor

chain weighs 175 pounds. The main dining room is 90 feet

wide by ll4 feet long, and seats 532 persons. The vessel

has accommodations for 650 first-class passengers, 500 second-

class, and 1500 third-class. The officers and crew, including

the stewards' department, number S60.

at McKeesport. Pa., visited June 1 by the A. S. IM. F.

ing-up Locomotives at Terminals"; "Best Construction of

Locomotive Frames."
June 15.—Discussion of reports on: "Main and Side Rods";

"Piston Rods and Crossheads"; -Repair Equipment for Round-
houses"; "Water Treatment"; "Lubrication of Locomotive

Cylinders"; "Consolidation of the American Railway Master

Mechanics' and Master Car Builders' Associations"; "Locomo-
tive Performance Under Different Degrees of Superheated

Steam," by Prof. C. H. Benjamin.
June 16.—Discussion of reports on; "Safety Appliances";

"Design. Construction and Inspection of Locomotive Boilers'';

"Contour of Tires"; "Steel Tires"; "Flange Lubrication";

"Minimum Requirements for Headlights."

The following officers were elected for the A. R. M. M.

Association:

President, H. T. Bentley. Chicago & Northwestern Ry.
First vice-president, D. F. Crawford. Pennsylvania L;n'3s.

Second vice-president, T. Rumney, Erie R. R.

Third vice-president. D. R. MacBain, L. S. & M. S. Ry.
Treasurer, Angus Sinclair, 114 Liberty St.. New York.
Secretary, Joseph W. Taylor, 390 Old Colony Bldg., Chi-

cago, HI.

The program of the Master Car Builders' Association was

also largely made up of reports and papers, as follows:

June 19.
—"Revision of Standards and Recommended Prac-

tice"; "Train Brake and Signal Equipment"; "Brake Shoe
Equipment."
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June 20.—Disonss'on of reports on: "Rules for Loading
Blaterials"; "Rules of Interchange"; "Prices for Labor and
Materials for Steel Cars"; "Coupler and Draft Equinment";
"Car Wheels"; "Safety Appliances"; "Revision of Code of

Air Brake Tests"; "Freight Car Trucks"; "Refrigerator Cars."

June 21.—Discussion of reports on: "Consolidation of Mas-
ter Car Builders' and Master Mechanics' Associations";

"Springs for Freight Car Trucks"; "Lumber Specifications";

"Train Lighting and Equipment"; "Train Pipe Connections
for Steam Heat."

The following officers were elected for the M. C. B. Associa-

tion:

President, A. Stewart, Southern Ry.
First vice-president, D. F. Crawford. Pennsylvania Lines.

Second vice-president. C. E. Fuller, Union Pacific R. R.
Third vice-president, M. K. Barnum, Illinois Central R. R.
Treasurer, J. S. Lentz, Lehigh Valley R. R.
Executive Committee—F. W. Brazier, X. Y. C. & H. R., C. A.

Schroyer. C. & X. W., and A. Kearney, X. & W.
The Railway Supply Manufacturers' Association held an

exposition of railway car and locomotive parts, and supplies,

apparatus, etc., on Young's New Pier. This exhibit of rail-

way supplies is one of the most important held annually

in the United States, and grows yearly in importance. Last

year the exhibit space was 7L500 square feet and many would-

be exhibitors were turned away. This year the total exhibit

space was increased about 5000 square feet, and still accom-

modations were lacking for about seventy concerns. About
260 exhibits were assigned spaces and 70 applicants for space

were turned away. •

An improved 'Pond car-wheel lathe on the Boardwalk
near the exhibition pier was in operation—demonstrating the

great capacity of high-speed steel, the power of the modern
machine tool and the ability of the well-trained men in charge.

An example of the demonstration was a pair of 36-inch steel-

tired coach wheels finished in seventeen minutes from the time
of rolling them into the lathe to the time they were rolled

out of the way and another pair put in place. Pneumatic
clamps for toolposts and tailstocks and pneumatic adjusting

cylinders for the tailstocks reduced the physical labor of

operation to a minimum. The lathe was ariven by a 55

H. P. electric motor.

The exhibit of the United Engineering & Foundry Co., on
Mississippi Ave., comprising a complete forging plant on a
flat car, attracted much attention. The plant consisted of a
steam-hydraulic intensifier forging press of 150 tons capacity,

vertical .steam boiler and Tate. Jones & Co., Inc., oil fuel

furnace. Billets weighing 200 pounds were quickly and almost
noiselessly drawn into shapes approximating the dimensions
of locomotive piston-rods.

Exhibitors of Metal-working- Machines, Accessories and
Allied Products

Ajax Mfg. Co.. Cleveland, Ohio. Machine-made torgings.
American Tool Works Co., Cincinnati, Ohio. Motor-driven

24-inch engine lathe (see March and June, 1911. numbers for
illustrated descriptions); 24-inch back-ge;ired crank shaper;
3-foot back-geared and 6-foot plain radial drilling machines.
American Vanadium Co., Pittsburg, Pa. Vanadium iron and

steel products, comprising locomotive parts, automobile parts,
etc., some of which had been subjected to severe physical tests
to demonstrate great elasticity and strength.
Armstrong-Blum aifg. Co., Chicago, 111. "Marvel" auto-

matic high-speed hacksaw.
Armstrong Bros. Tool Co., Chicago, 111. Lathe and p'aner

tool-holders, ratchet drills, lathe dogs, and other high-grade
accessories made by this company.

Besly & Co., Charles H., Chicago, 111. Patternmakers' disk
grinder, taps, oil, babbitt spiral circles, etc.

Bullard Machine Tool Co., Bridgeport, Conn. 42-inch verti-
cal turret lathe (see June number tor illustrated description)

;

64-inch boring drill, maxi-mill type, both motor driven and
running.

Cleveland Twist Drill Co.. Cleveland. Ohio. Demonstrations
of high-speed drills and reamers.

Cochrane-Bly Co , Rochester, X. Y. S-inch capacity cold saw
cutting-off machine; 4i'2-inch capacity cold saw cutting-off
machine; automatic saw sharpener; die fiiiag machine.

Crucible Steel Co. of America, Chicago, 111. Exhibit of
"Rex AA" high-speed steels and tools made of same.

Davis-Bournonville Co., New York, N. Y. Oxy-acetylene
welding and cutting equipment for railroads and large manu-
facturing plants, navy yards, etc.

Detroit Hoist & Machine Co., Detroit, Mich. Pneumatic
hoists, motors, etc.

Foster Co., Walter H., New York, X. Y. Hydro-pneumatic
radial drill; all-geared multi-spindle drill and pneumatic stay-
bolt nipper.

General Electric Co., Schenectady, X. Y. Centrifugal air

compressor, portable air compressor for railway shops and
other electrical apparatus for railway purposes.
Goldschmidt Thermit Co., Xew York, X. Y. Appliances

for making thermit welds, samples of welding, etc.

Harrington, Son & Co.. Inc.. Edwin, Philadelphia, Pa. Hand-
operated portable chain heists, screw hoists and differential

hoists.

International Correspondence Schools, Scranton, Pa. Books,
and work done by students.

Jessop & Sons. Inc., Wm., Xew York, X. Y. Samples of

Jessop tool steels.

Johns-Manville Co., H. W., Xew York, X. Y. Asbestos
products.
Landis JIachine Co.. Waynesboro, Pa. Double-head 114 inch

Landis bolt cutter, single-head Landis bolt cutter; open die
head for turret 'athes, etc.

Landis Tool Co.. Waynesboro, Pa. 16- by 72-inch plain
self-contained grinding machine and 12- by 32-inch universal
grinding machine.
Lucas ^lachine Tool Co., Cleveland, Ohio. Lucas horizontal

boring machine and power forcing press.
Manning. Jlaxwell & Moore. Inc., Xew York, X. Y. Han-

cock inspirators, valves. Celfor drills, steam gages, etc.

Matthews-Davis Tool Co., St. Louis. Mo. Davis expansion
boring tools.

Xational Tube Co., Pittsburg, Pa. Kewanee pipe fittings,

comprising unions, union ells, tees; flange unions; test pieces
from boiler tubes, etc.

Xiles-Bement-Pond Co., New York. N. Y. Xew model motor-
driven car-wheel lathe in operation.
Rockwell Furnace Co., Xew York, X. Y. Furnaces for heat

treatment of metals.
Royersford Foundry & Machine Co., Inc.. Royersford. Pa.

Sells roller bearing shaft hanger box: power punch and shear.
Sellers & Co.. Inc.. William. Philadelphia. Pa. Locomotive

injectors and accessories; locomotive wheel lathe parts, etc.

Sprague Electric Works of General Electrk- Co., New York,
N. Y. Armored air brake hose; pneumatic and hydraulic hose;
armored electric conductors; etc.

Underwood & Co.. H. B., Philadelphia, Pa. Pipe bender and
straightener; portable cylinder boring bar, etc.

Union Mfg. Co.. .New Britain, Conn. Complete line of chucks
made by the com'iany.
Van Dorn & Duttcn Co., Cleveland, Ohio. Electrically-oper-

ated portable drilline; and reaming machines.
Vandyck Churchill Co., New York, N. Y. lligley cutting-

off machine.
Warner & Swasey Co., Cleveland, Ohio. New hollow- hexa-

gon turret lathe.

Westinghouse Electric- & Mfg. Co., East Pittsburg, Pa. Alter-
nating and direct current motors, control apparatus, etc.

Yale & Towne Mfg. Co.. New York, X. Y. Chain blocks,
trolleys, electric hoists, hardware, etc.

SUMMER MEETING OF THE SOCIETY OF
AUTOMOBILE ENGINEERS

The summer meeting of the Society of Automobile Engi-

neers was held in the Algonquin Hotel. Dayton, Ohio. June

15-17, and the following program of technical papers and

discussions was presented:

June 15.—Opening address by the president, Henry Souther.

Reports of Standards Committee Division: in) "Iron and
Steel Division," Henry Souther; (b) "Aluminum and Copper
Alloys Division," W. H. Barr; (c) "Seamless Steel Tubes Divi-

sion," H. W. Alden; {(I) "Xomenclature Division," P. M.
Heldt; "The Question of Long- Versus Short-Stroke Gasoline
:NTotors," by J. B. Entz; "Long Addendum Gears," by E. W.
Weave.-; "The Influence of the Engineer on the Sales Depart-
ment," by William P. Kennedy. Report of Wheel Dimensions
and Fastenings for Tires Division.
Dincnxsions.— Siiecial Meiln-ils of Loading Commercial Ve-

hicles"; "Dumping Trucks"; "Auxiliary Apparatus for Com-
mercial Vehicles': -Trailers for Commercial Vehicle.s": 'Loca-

tion of Working and Emergency Brakes."
June 16.

—"Elements of Ball "and Roller Bearings Design."
by Arnold C. Koenig; "Worm Gears and Wheels," by E. R.

Whitney. Reports of Standards Committee Division: (e)

"Ball Bearings Divi.sion," David Fergusson: (/) Broaches
Division," Charles E. Davis; ig) "Carbureter Division," G.

G. Behn; ih) "Frames Division," James H. Foster.

Discussions.—"Transmission Location—Whether on Rear
Axle or Attached to Car Frame"; "Underslung Frames."
June 17.

—"Rotary Gasoline Motors," by C. E. Mead; "Some
Points on the Design of Aluminum Castings." by H. W. Gillett;

"Oversize Standards for Pistons and Rings." by James N.
Heald. Reports of Standards Committee Division: (i) "Lock
Washer Division." J. E. Wilson; (j) "Sheet Metals Division,"

James H. Foster; ik) "Springs Division." A. C. Bergmann, (/)

"Miscellaneous Division."
Discussions.—"Multiple-Disk Clutches"; "Six-Cylinder Ver-

sus Four-Cylinder Motors of Equal Rating."
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SMALL FLEXIBLE SHAFT AND MACHINES
BY WHICH IT IS MADE

The accompanying line engraving Fig. ] shows at A
a drawing of a small flexible shaft (full size) made by the

Veeder Mfg. Co., Hartford, Conn. As will be noted, this flex-

ible shaft is composed of alternate links and sleeves held to-

gether by pins passing through holes in the sleeves and elon-

gated openings in the links. At B and C in the same illus-
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Pig, 1. A Simple Construction of Flexible Shaft—Upper View Is Pull Size.
Lower VieTwa are Twice Actual Size

tration the links and sleeves are shown twice their actual

size, in order to clearly indicate their appearance. The

sleeves are cut off in an automatic screw machine from tubing,

the ends being slightly chamfered at the same time. The

links are also formed and cut off in an automatic screw ma-

chine. In the following are illustrated and described the

machines used for drilling the holes in the sleeves, and for

milling the elongated holes in the links.

For drilling the sleeves, the machine illustrated in Fig. 2,

v.hich drills the four holes in the sleeves at once, is used.

In Fig. 3 is shown a line engraving giving the details of the

construction of this four-spindle machine. By referring to

Figs. 2 and 3, it will be seen that the drills are guided in

bushings in a stud in the center of the machine, in which the

sleeve is Inserted. The sleeve is held while drilling by a

draw-in chuck operated by handle F. Each of the spindles is

of the drill spindles, as shown clearly in Pig. 2. This pinion

is also shown in the sectional view in Pig. 3, and is indicated

by the letter B. On the stud C. on which this pinion is

mounted, gear teeth are also cut. engaging with a cir-

cular rack D which is mounted on the drill spindle. In this

way the motion from handle A is transmitted through the

spur gear into which it is inserted, and through gears B and
C, to the drill spindle, feeding it in or removing it from the

work, as the case may be. As it is required that the spindle

move back and forth in its pulleys, a special kind of sliding

keyway provided with rollers, as shown at E in Pig. 3, has

been provided.

For milling the elongated hole in the ends of the links C.

Fig. 1, the machine shown in Fig. 4 is used. The links are

m^&m^^ "~
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Pig:. 2. Sleeve Drilling Machine

held in the small holder A shown removed from the machine

and resting against its base. Two links can be clamped in

this holder at once, one on each side of the center stud, the

links being held in a horizontal position while milling. The

oblong holes in the links are milled by small end-mills held in

Fig. 3. Construction of Sleeve DrilliQg Machine

driven from a pulley of its own by a round belt, the spindle

pulleys being placed underneath the bench on which the ma-

chine is mounted, and all are driven from a common

driving pulley. The drills are fed into the work by a slight

movement of handle A. This handle is inserted in the rim of

a large spur gear which engages with a pinion opposite each

the two spindles of the machine shown at B. "When in opera-

tion, the machine mills the two elongated slots at one end

of the two links at once, and then the slots at the other end.

It will be noticed that slide A is provided with two grooves

C on the extending stem. At D is a locking arm which can

engage with either of these two grooves. When the locking



930 MACHINERY July, 1911

arm engages with the outer groove, the holes in one end of

the links are being milled, and as soon as the operation is

completed, the locking arm is lifted, the slide is pulled out

and the arm placed in engagement with the inner of the two
grooves C. Now the two remaining slots in the links are

Fig. 4. Machine for Milling Oblong Holes in Flexible Shaft Links

milled. The operation is very rapid. While milling, slide A
is reciprocated by a motion transmitted to the machine from

pulley E^ so that the end-mill will cut an oblong hole in the

link.
* * *

MAXIMUM CENTERS OF BEAMS FOR
STEEL TANK BOTTOMS

By EDMUND B. LA SALLE-

In designing steel tanks, it is necessary to know the spacing

of the supporting beams for a given head ct water and a

given thickness of plate; sometimes two of these factors ari'

known, and it is required to find the third. Having to design

numbers of steel-tank floor systems for the company with
which the writer is connected, the accompanying table was
developed.

The working conditions of the floor are shown in the il-

lustration. Here the tank bottom is a continuous beam sup-

M-= POUNDS PER LINEAL INCH

Ith-y, BEARING
I
^i/ SURFACE

^^^iVJii-'

Sectlon of Bottom of Steel Tank showing Continuous Beam Analogy

ported by I-beams or wooden beams, as required by specifi-

cation. Now the maximum bending moment for a continuous

w 1'- w l-

beam is given by different authorities as either or
12 13

where ic is the weight per lineal inch and /. the distance be-

tween centers in inches. The table is based on the latter

value, which is approximately the same as that given by Traut-

wine for a continuous beam with six or more supports. With
beams spaced by these original tables it appeared that the floor-

ing was unduly strong, so for that reason the maximum bend-

!( /=

ing moment formula was changed to by changing the de-

l.j

nominator from 13 to 1.5, which, when introduced into the

beam equation, reduces the weights of the parts.

That this assumption of a smaller bending moment is justi-

fiable may be readily recognized by a little consideration. The
fioor plate, when resting on the supporting beams, has a bear-

ing surface never less than 3 inches in width; thus the actual

unsupported distance between beams is reduced by that

amount. This, however, is not considered in the value of I

introduced in the bending moment formula, so that compensa-
tion is obtained by changing the constant. Also, when the

deflection is large the plate will assume a corrugated surface

with a curve like the catenary. The writer considers that this

tends to substitute a pure tensile stress for that of bending;
this, however, is his own assumption.

As an example, suppose it is desired to find the center dis-

tances of supporting beams when 5/16-inch plate is used as
flooring under a 26 foot head of water. By looking up the

TABLE OB MAXIMUM CENTERS OF BEAMS

Maximum Centers of Beams in Inches 1

Thick-
Height of Water in Feet

4 6 8 10

17A

11

16+

12

15i

13

15i

14

14}

15

.4!

16

13}

17

13^

18

124t\ 37A 32A 19i

i m 30 26 331 33 2U 'm 19+ 18* 18.1 17} 1T+

A 46 37i 32i 29 27^ 26* 35 i 34+ 23} 23 22t 21J
f 55 45 39 34J 33i 31} 301 39+ 28+ 27* 26} 26

tV 64 .52+ 45g 40+ 38| 374 355 344 33i 32i m 30^
i 73i 60 52 46i 44i 42t 40} 39i 38 36} 35a m

Thick-
Heieht of Water in Feet

Inches
19 20 2t 22 23 24 25 25 27 28 ' 29 30

3 V2i m 13 Hi Hi IH It

t 16J m 16 15* 15i 15 144 148 iJi 1H4 m m
_5 •zi 20i 30 UH 191; 18J m 18 17s 17i 17 m

'i 2oi •Ui 24 23+ 23 22+ 32 213 21.t 20i 30+ m
7
TV 2U 2Si 28 m 26* 264 35s 2H 24} 24

1

234 2S4
X 33i Siii 33 m 30 i 30 m 2«} 28| 27} i 27i 26*

Thick-
Height of Water in Feet 1

1

32 84 36 38 40 42 44 46
'

48 GO 65 60

i 13 m 12i lU lis IH 11

Til '6i 15^ 15i Ui 14+ 141 '3> 13+ m 13 i2B , Hi
f 19i m 18s IH 17« 17 m 16i,15i 15+ 14s 14i

/» 22t 22 21 « 20* 20a 19* 19» 19 18i 18+ 17+ 16+

i 26 35^ 241 23^ 33i 32i 22+ 2U , 2U 20} ' 19} 19 1

* Address : 159 Harrison St.. Batavia, III.

table, the spacing will be found to be 18 inches. It might be

mentioned that, in the table, the maximum assumed stress

is taken as 1.5,000 pounds per square inch, which works out to

a factor of safety of about 4.

« * *

The man who undertakes the cultivation of strength of

character simply by learning to say No, is likely to develop

more cussed crankiness than real character, because other

things than negatives are necessary in a strong character.

* * :^

PERSONALS
William Wolfred. for the past five years general foreman

of the Atlas Engine Works, Indianapolis, Ind., assumed the
superintendency of the motor shops of the same company
June 12.

Willard C. Brinton, formerly with the Westinghouse Electric

& ilfg. Co.. East Pittsburg. Pa., is now assistant vice-president

of the United States Motor Co., 61st St. and Broadway,
Xew York City.

R. H. Wadsworth, formerly assistant superintendent of the
Waverley' Co., Indianapolis, Ind., has been made general super-

intendent and w-orks manager of the Seneca Falls Mfg. Co.,

Seneca Falls, X. Y. .

H. A. Hunt has been appointed Eastern sales agent for the

Edgar Allen American Jlanganese Steel Co., with headquar-
ters at Xew Castle. Del. The appointment was made in order
to fill the vacancy caused by vthe resignation of Mr. V. W.
Mason, Jr.

Joseph V. Woodworth, formerly superintendent of the Har-
wood Jlfg. Co., Brooklyn, N. Y.. and author of several books
on machine shop practice, is now with the Taft-Peirce Mfg.

Co., Woonsoeket, R. I., as consulting engineer and expert in

sheet-metal formation and punch and die practice.
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A new machine for the rapid and economical

production of duplicate parts

No. 13.B Plain Milling Machine
Longitudinal Feed, 34"; Transverse Feed, 6"; Vertical Adjustment, 12"

This machine is the latest addition to our line of constant speed drive

machines. It is equipped with a friction clutch driving pulley which

permits of belting direct to the main line.

Three points of particular importance should be noted. First, it is

readily adapted to motor drive. Second, it is rigidly constructed, the

spindle is solidly supported, and the bed and saddle are designed to

give maximum support to the table under heavy cuts. Third, it can be

operated with convenience and facility, levers and hand wheel being

located where they can be easily reached.

Send for General Catalogue showing full line.

BROWN ®. SHARPE MFG. CO.
Providence, R. I., U. S. A.
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L. A. Breitinger, president and general manager of the
American Cuclsoo Cloclv Co., Ptiiladclpliia, Pa., recently in-
vented and installed a device in liis plant which enables
person.'^ in any part of the works to immediately shut down
all the machinery either in that particular department or
the entire plant in a few seconds.

George Braithwaite, factory manager of the Stevens-Duryea
Co., Chicopee Falls, Mass., has resigned lo become production
manager of Thomas B. Jeffrey & Co., Kenosha, Wis. Mr.
Braithwaite was first employed by the Stevens-Duryea Co.
nine and a half years ago as a toolmaker, and his rapid rise
is due to his native ability as a manager of men. Substantial
testimonials of regard were presented to Mr. Braithwaite by
the six hundred and fifty employes upon his departure.

John M. Shrigley, president of the Williamson Free School
of Mechanical Trades, was honored with the degree of Master
of Arts by Swarthmore College at her recent commencement,
June 7, 1911. It is interesting to note that Swarthmore is the
first collegi' to especially honor a person who has devoted his
whole career, in educational lines especially, to industrial
work, which has been the relation of President Shrigley to
school life. The degree was given in recognition of William-
son and her achievements under the efficient management of
the president,

W. H. Stillwell, electrical engineer, has just joined the engi-
neering and selling force of the J. S. Bretz Co., the importers
of the F. & S. annular ball bearings, German steel balls, U. &
H. master magneto, and Bowden wire mechanism. Mr. Still-
well, who graduated from Purdue Ur.iversity in 190B, has since
that time been associated with the Westinghouse E'ectric &
Mfg. Co., and during the past year has specialized on the sale
of motors and controllers for e'ectric vehicles. He vill mnke
bis headquarters at the New York office of the J. S. Bretz Co
looking after the trade in Cleveland and all the ter-ritory east
of it, included in the Middle and New England states.

OBITUARY
W. H. Herbert, director of Alfred Herbert, Ltd., Coventry,

England, from the time of formation of the company, in
1S94, died at his residence. The Grange, Coventry, June 10,

COMING EVENTS
,Tul.v 6-R.—Somi-anminl iiiiutiii).' of llic .\nici-ioaii Societv of Heat-

ing and Vontiliiting Engineers, Chicago, 111. W. W. Maoon,' socretarv,
20 \\est .',9th St., New York.

Aiigiist 1.1.—Annual meeting of the International Railroad Rlack-
smiths Association, Toledo, Ohio. A. L. Woodworth, secretary, Lima.
(Jnio.

.\iigus( 2!)-Sept. I.—Nineteenth annual convention ot the Traveling
I'.ngnieei-s Association, at the Hotel Sherman, Chieago III \v Q
Ihniupson, seei-etary, c/o Xcw York Tar Shops, Kast Buffalo, N Y
iNoyemher 2-4.--Anniial meeling of the International Societv for

tlie rromotion of nKlustrial Kduenll.in. Cincinnati, Ohio K T
Davis, seerctaiT, l.S W. 44th St., New York Citv.

SOCIETIES AND COLLEGES
Ni;wi!i:iiiiY roi.i.EcK, Newberry, S, C

nouneements fur n)l]-llll2.

riEi.AWAiin ('oi.i.Ki:r). Newarl
nouneements for 1011-1912.

Kigister lOHMOll ; an-

Del. Register for 1910-1011; an-

IjOUisian.* .State University, Baton Rouge, La. Catalogue, 1010-
1011 ; announcements, 1911-1912.

riAviD Ranken, .Ti!.. School of JIkciianical Thades, St. Louis,
•Mo. Second annual catalogue, 101] -1012.
Polytechnic Institute of Brooklyn, Brooklyn, N. Y. Catalogue

of the College of Engineering, 1011-1012.
New Mexico School of Mines, Socorro, N. M. Annual register

for 1910-1011
; announeenients for 1011-1012.

NEW BOOKS AND PAMPHLETS
Magnetic Propeuties of Heusler Allhy.s. Bv Edward P.. Stephen-

son. ?,8 pages, r> by inches. Published by the University of
Illinois Engineering Experiment Station, Urb'ana, 111.

This bulletin is a contribution of data on the subject of magnetic
alloys, and describes fully the methods of magnetic testing, thermal
analysis and photomicrography used in the work. The results show
that an alloy of ferro-magnetic properties comparable with those of
cast iron can be made of the non-magnetic components copper, man-
ganese and aluminum, and that the magnetic properties depend largely
on the heat treatment.

Air-Brake Catechism. By Robert II. Blackall. 332 pages, 4% by
7 inches. 117 illustration.s. Published by Norman W. Henley
& Son, 132 Nassau St., New York. Price," $2.

Through so many editions (this is the twenty-fifth) has this hook
passed, that but little further need be said regarding its value. It
fully covers all the air-brake equipment manufactured by the West-
inghouse Air Brake Co., describing it In a manner calculated to be
intelligible to the cla.ss of men for whom it is written. In addition, it
contains 2000 questions and answers, intended as examination ques-
tions for engineers and firemen, and all other railroad men, preparing
to pass an examination on the subject of air brakes.

Train Rule Examinations Made Easy. Bv C. E. Collingwood. 234
pages, 4 by eVj inches. Published by Norman W. Henley & Son,
132 Nas.sau St., New York. Price. ,|1.2.5.

Throughout the book the author has endeavored to explain the
train rules and train orders in sueh a way as to make them as clear
as possible. The factors which have been instrumental in developing

the present system of train operation are mentioned whenever it

seems necessary to better enable the student to understand the neces-
sity of any particular rule. The rulings throughout are based on
those made from time to time by the Amertcan Railway Association.
The 234 pages of text is divided into twenty chapters, touching
on all phases of the subject.

Das Skizzieren von Maschinenteilen in Perspektive. By Carl
Volk. 37 pages, 6 by 9 inches. tj8 illustrations, I'uldished by
,lulius Springer, 3 Monbijouplatz, Berlin N.. (iermany. Price, 40
cents.

As the name implies, it is a text-book on methods of making per-
spective drawings. Although printed in the Cerniau language, it is
so profusely illustrated throughout that even to one unfamiliar with
the language the book is very instructive. Considering first very
simple rudimentary sketches, the principles and methods are gradually
developed until complex mechanisms such as are met in daily
drafting-room practice, are taken up, and explained step by step.

Spontaneous Combustion of Coal. By S. \V. Parr and V. W. Kress-
mann. 87 pages, 6 by 9 inches. Published by the University of
Illinois Engineering Experiment Station. Ur'iina. liC

Tbis bulletin describes a series of experiments directed toward the
determination of the fundamental causes underlying the spontaneous
combustion of coal. These causes may be summarized as follows

:

(1) external sources of h«-at. such as contact with steam pipes, hot
walls, and the impact of laj'ge masses in the process of unloading.
height of pill s. etc.; ( L' I finines ef divisii-n ; 1 3 1 mli^tlIre: Hi
activity of oxidizable comjiounds. such as iron pyrites. An historical
review of the Ilteratuie upctn the spontaneous etinibnstion of coal is

given in the appendix.

La CoMrAGNiE pes (he.uins lit. Eei! 1)e Paris a Lyon et a la
MEDITERRAXeE A I.'ExillSITIdN INTERNATIONALE HE TUKIN, lOU,
26 pages, 8 by 12 inches. Illustrated, 11 plates.

It is very rarely that sm h a thoroughly gotten up look as this
one, describing the rolling stock exhibited at Turin liy the Paris to
Lyon and the Mediterranean Railway I'ompan.v, is ever published by
any railway. Being in French will make it a closed book to many,
which is unfortunate, so valuable is it in setting forth the best pra<--

tiee in French (and consequently continental European i rolling stock
construction. The profuse illustrations give a good idea of the degree
of comfort niadi' possible by some of the beautiful designs of passenger
cars. The eleven plates referred to illustrat" l-iciuuotives and thi'ir

ciiaracteristics.

iNVKXTiiit's I'ocKET LIBRARY. 4 by 9 inchoB. Ten ijamphlets in the
set, varying from four to six pages each. Publlsb-d bv the Engi-
neer Searching Co., 1403 5 New i'ork .\ve.. X W.. Washington.
I>. C.

This series of pamphlets.' dedicated to the brotherhood of Inven-
tors, contains ten talks on patent subjects for young inventors, warn-
ing Ihem of the various pitfalls, and instructing them In the
fundamenlals of oatent law. The titles of the ten iiamphlets are:
The Language of Two Letters; Hints, Tips and Don'ts for Inventors;
The "Brotherhood" Protective Caveat; Inventor's Catechism; Inven-
tor's Dictionary: .\merican Wastes the Inventor's Opportunity; Why
Success or Failure in Invention?; The Su|)erstltlon of Secrecy; Edu-
cntlonnl and Protective Value of Sk<tcliing : and Engineer or Lawyer
Searching.

Practical Instructor ano Reference Book for I>icomotivf. Fire-
men AND Knoinekrs. By Chas. F. Lockhart. 3fi2 pages, 5 by 7
inches. 88 Illustrations. Published bv Norman W, Henley & Son,
132 Nassau St.. .New York. Price, .•fl.,"iO.

The incentive for writing this book lies in the realization by the
author that the locomotive engineer who does not combine technical
knowledge with that gained from practice is fast giving way to the
more iirogressive type. With that object In view, the author has en-
deavored to combine technical knowledge with practical experience In

such a way as to make the book thoroughly intelligible to all engineers
and firemen : the author has made good service of his practical knowl-
edge in so doing. Throughout the idea of simplicity seems to have bec-n

kept well to the fore, and In order that it might lie useful for ready
reference as well as for a test, it is subdivided to such an extent
that the desired points can be readily gotten at. There ju-e six main
parts as follows: The Fireman's Duties; General Description of tlo

Lflcomoti'e, Its Construction and Oiieration ; I.,oconiotlve Hiiiikdowns
and Their Remedies : Air Brakes'; Extracts from Standard Rules, and
(^uestituis fer I^xamlnation.

Principles i r Industrial Enc.ineering. By Charles B. Going, 174
pages, i; by 9 inches. Published bv the McGraw-Hill Book Co.,
New York. Price, ,$2.

In the b "^1 nin.g of manufacturing when the numb'-r of individuals
employed in any one shop, mill or factory was comparatively small,
the science of managi-nient was without shape or form, although prob-
ably every manager worked in harmony with certain principles. If he
was successful. Tliese princi|)leB being largely an expression of per-
sonality, were accepted as attributes of men rather than something
capable of classification and definition. The past quarter century of
unparallelc'd industrial development has been marked by the organiza-
tion and formulation of certain principles of management applicable
to large and sm;iil iiidnstries. This book in nniew is composed prin-
cipally of the text of lectures delivered by the author before the
senior students in mecbanical engineering. Columbia University, modi-
fled somewhat to suit non-technical readers. The contents by chapters
are as follows: "The Origin ot the Industrial System"; "Reflex In-
fluences of the Industrial System" ; "Principles of Industrial Organiza-
tion "

; "Forms of Industrl.al Ownership" : "The Nature of Expense" ;

"Distribution of Expense" : "Labor—The Primary Wage System"

;

"Labor—Philosophies of Management" : "Materials."

CATALOGUES AND CIRCULARS
General Electric Co., Schenectady, N. \'. Bulletins 4.S2G and 4S27

on water and air flow meters, respectively.

General Electric Co., Schenectady, N. Y. Bulletin 4851 on
electricity in the service of steam railroads.

General Electric Co., Schenectady. N. Y. Bulletin 4835 on elec-

trically-driven pumps, centrifugal and reciprocating types.

Rock Island Mfg. Co., Rock Island, 111. Catalogue F of Rock
Island vises for machinists, blacksmiths, steam-fitters, electriciaus, etc.

Ham.macher, Schlemmer & Co., cor. 4th Ave. and 13th St., New
Y'ork. Catalogue No, 427 on Colt's quick-acting clamps for wood-
workers.

General Electric Co., Schenectady, N. Y'. Bulletin 4825 on a
line of moderate priced alternating- and direct-current switchboard
instruments.

Multiple Unit Electric Co., New York. Circular of the Kohn
system replaceable unit electric heating appliances for commercial and
scientific work.

General Electric Co., Schenectady, N. Y. Bull?tin 4845 on hori-
zontal steam turbine geni'rators of from 100 to 1000 kilowatts capacity
at 3600 revolutions per minute.

I
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THE combination of the operator and his machine

forms a production unit. The efficiency of that

unit depends largely upon the handiness of the

machine. On mo^ jobs, the operating time is longer

than the cutting time. The handiness of Cincinnati

Millers reduces the operating time. This feature is as

important as heavy cutting capacity. That is why we

have given it special attention in all our designs and

have developed handiness farther than any of our

competitors.

THE CINCINNATI MILLING MACHINE COMPANY
CINCINNATI, OHIO, U. S. A.

GUBOPEAN Agents—Alfred H. Schutte, Cologne, Brussels. Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co Vienna, Budaoeot
Prag-ue and Berlin. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow Canada Agent^-H W Petrie'
Limited. Toronto. Montreal and Vancouver. Australia Agents—Thos. McPherson & Son. Melbourne. Japan Agents—Andrews & George'Yokohama. Cuba Agent—Adolfo B. Horn, Havana. Akgentine Agents—Adolfo Mantels & Co., Buenos Ayres

'
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for

wnt'^v'"'"'V-'' '"""? '; -America, 54th aad oath Sts., west of Broad-
n,?f„'.„ ,? ^^X-

^'""etin of the facilities for testing motors andautomoljilis with rules for scientific tests.
i;i AsniLL & Gray, London. Canada. Catalogue of B and G rotari

,' - strand barb wire machine (see Machixery, .Tannary. 1911, foidescription of the principle of operation).

f „™^f'^'^^"^"FF'-^'' ^'^- --Ampere. N. J. Circular of Rcmek trans-ini mors, describing the general method of construction, and giving
(lata or interest to electrical engineers and users.

...-^T'''''^.^'
^°°'^ Cleaner Co., Pittsburg, Pa. Catalogue of theMiican soot cleaner for removing soot and ashes from the heatinesiulaces of boilers, and thus increasing boiler efllciency.

Ge.neral Electric Co., Schenectady, N. Y. Bulletin No. 4S19 on
.ilternating-current switchboard panels with oil switches on panels for
three-phase, three-wire circuits of 480 and Cno volts, 25 to GO c.vcles.
United ExGi.xEERixc;; & Folndry Co., Pittsburg, Pa. Catalogue ofmgi-speed forging presses of the Steam-hydraulic intensifier" type,

uuiit tor all classes of forging, shearing or pressing, 100 tons to 12,000tons capacity, all with single lever control.
Hess-Brigiit Mf.:. c,,., 2ist St. and Fail-mount Ave.. Philadelphia.

1 a catalogue of ball hearings for woodworking machinery, illus-trated with examples of woodworking machines equippi d with Iless-
l-.right annular and thrust ball bearings.
National Cariso.n Co., Cleveland, Ohio. Bulletin on the "Practical

uperation of .\rc Lamps." containing also practical eledricnl data use-
;".' ™J'°f""'"- electricians, electrical engineers, etc. The bulletin con-
tains (6 pages, and will be sent free on request.

Gisiioi.T Maciiixe Co., Madison. Wis. Leaflet bricHy de.scribing thegrowth ot the company's business and giving the 'reason for thename Gisholt. "Gisholt" is the name of the boyhood home inNorway of the founder of the business, Mr. .John A. ".Tohnson.
Cha.mberkbirc Kngineering Co., Chambersburg. Pa., builder of

1 '^"o",!,? •
'i.V''i'ai'!'c forging, bendini and flanging tools, calendar l.s

by 2bi/.. inches .Ume, 1911, to May. UI12, inclusive. The calendar il
lustrates the double and single colrnin types of steam hammers.
Century Mfo. Co., Cleveland. O'lio. Circular of the Century nd-

.lustable steel drafting table made in thirteen sizes, ranging in pricetrom ifb.oO to .'i;.-j4. For the smaller sizes the tables are made withbasswood tops, and for the larger sizes with Michigan white pine tops.
Marls Bros.. 56th St. and Gray"s .ive., Philadelphia Pa Cata-

logue of I-beam trolleys, plain and geared types. The trolleys aremade of steel, except the wheels, which are of east iron with chilled
treads., for 4-inch to IS-ineh I-beams and from 14 to 10 tons .apacities,

Ar.m.strong Bros. Tool Co., 'ilS N. Francisco .\ve., Chicago 111
I ircular of the .\rinstrong dinp-forgcd steel lathe dogs and clamps.Ihe lathe dogs are made with single screw up to 6 inches capacity
and with two screws up to 8 inches capacity. The clamps are madeup to 12 inches capacity.

PULSOJiETER Steam Pimp Co., 17 Battery Place. New York. Cata-
logue No. li on the •pulsometer." a steam piiinp without pistons or
rotors. The pulsometer is largely used by contractors tor draining
trenches, excavation of cellars, sewers, etc., being unattcctcd by
the grit or gravel that ruin a piston pump.
Otto Gas Kngixe Works, Srird and Walnut Sts., Philadelphia Pa

Bulletin No. 34, illustrating and dcsi riliing the Otto gasoline electric
tool car for railway maintenance-of-way work. It is used for con-
veying men and tools to jioints along tUe track and tor supplying the
necessary power to operate electric track tools.

Cutler-Hammer Mfg. Co., Milwaukee. Wis. Bulletin illustrating
large oflice buildings in .\ew York City equipped witb Cutler-Hammer
apparatus. The bulletin inehid.s a large scale map of Manhattan
Island, incidentally showing tb. locations of the Now York plant ot
the Cutler-IIanimer Mfg. Co., and its up- and down-town offices.

He.ss-Bright Mfg. Co.. 21st St. and Fainnount .\ve. Phila-
delphia, Pa. Catalogue of ball beaiings for flour and feed milling
niachinery of the annular and thrust bearing types. It is claimed that
the use of ball bearings and milling machinery greatly reduces the
power consumption and eliminates the risk of flres incident to bot
bearings.

Chicago Aitom.\tic Screw Machine Co., Oakley Ave.. Kinzic St
and C. & N. W. tracks. Chicago, III. General catalogue of automatic
screw machine's built in Ave styles and capacity from % to " inchi^
ini-lusive

:
also Chicago semi-automatic threader, metal saw; sjiring

screw machine equipment in

IlESs Machine Work.s, 25th & Callowhill Sts., Philadeliibia Pa
Circulars of file grinding and file cutting machinery. The tile' cut-
ling machines are furnished in seven sizes, having" capacities trom
the largest to thi' smallest files. The file grinding machine is de-
signed for grinding file blanks preliminary to the cutting operation :

it is built in two sizes, having capacities from IS-inch to 3-inch
files.

Schuchardt & ScHUTTM. Ccdar and West Sts.. New York City
Circular of a hand tachometer of improved form, made in seve'n
styles ranging in price from $25 to $38, and registering ,300 to 12 000
revolutions per minute. The "S & S" tachometers indicate not only
the number of revolutions of shafts and spindles, but by using the
measuring disk, the peripheral speed ot pulleys or belt .speeds can be
read directly.

Vanadium Sales Co. of America, Frick Bldg., Pittsburg, Pa
Special number ot American Vanadium Fa^ts—convention issue for
the .\merican Foundrymen's Association held in Pittsburg in May
The number is devoted to vanadium in cast iron, vanadium steel cas't-
ings, and vanadium in bearing metals ; it contains photographs of
special vanadium steel eastings for locomotive work, locks of the
Panama Canal, etc.

UxioN Twist Drill Co., Athol. Mass. Catalogue No. 100, on
milling and high-power cutters of high-speed steel. The Union Twist
Drill Co. is manufacturing the new line of milling cutters developed
by the Cincinnati Milling Machine Co. under the direction of its
chief engineer, .\. L. DeLeeuw (see Machinery, April, 1911, for
abstract of paper by A. L, DeLeeuw, on these cutters and their char-
aiteristics read before the Spring 1911 meeting of the American
Society ot Mechanical Engineers 1.

Boston Gear Work.s, Norfolk Downs, Mass. Catalogue E-4 con-
taining directions for ordering gears : design of standard steel gears
lists of cut steel spur gears from 16 to 6 pitch, inclusive ; cut cast-
iron spur gears from 20 pitch to 4 pitch, inclusive ; steel racks with
generated teeth ; finished brass spur gears ; brass racks ; cut brass
internal gears ; steel miter and bevel gears ; cast-iron miter and
bevel gears ; brass miter and licvel gears ; steel worms and cast-iron
worm-gears

; iron, brass and steel helical gears ; sprocket wheels and
chains ; universal joints, etc.

Greenlee Bros. & Co.. Rockford. 111. Sectional catalogue of rail-
way car shop and special w,io(lworking machinery, comprising chisel
niortisers ; horizontal and vertical car borers : multiple spindle and
gang borers; power feid and [lower self-teed rip saw benches; single
and double automatic horizontal cut-oBE saws ; variety, universal and

chucks and feci crs and automatic
general.

cabinet saw benches; light and heaiy. single and double tenoners,
gainers and vertical saws; jointers, variety woodworkers, and sashand door machines

; stickers and outside molders, mine timber ina-cmnes
;

cutter heads and specialties ; chisel bits, augers and other

,
General Fire Extinguisher Co., 1 Liberty St., New York, has

issued a special bulletin on the Asch Bldg. in New York, where nearly
one hundred and fifty persons lost their lives. The bulletin illus'-
trates the horrors of the Are and emphasizes the importance ot
equipping manufacturing plants containing highly inflammable materials
witli automatic sprinklers. Had the Triangle Shirtwaist Co.'s factory
in the -Vsch Bldg. been equipped with automatic sprinklers, the fire
undoubtedly would have been confined to a very small blaze that
could have been quickly extinguished without the panic and the
terrible resulting loss of life.

I Y,"'''^ x^***
Engine Co., Springfield. Ohio, has collected data for a

Bulletin No. 92 on the relative economy of internal combustion en-
gines, operating on petroleum and distillates. A 23-horsepower engine
working at full load on kerosene at 5 cents a gallon shows a fuel
cost of ?1.5o for a ten-hour da.v. A gasoline engine under the most
tavorable conditions would use 31% gallons of fm-l, which at 12
cents per gallon would cost $3.75. The total saving for 300 work-
ing days IS $660 in favor of the oil engine. Inasmuch as kerosene aslow as 4 cents a gallon may be obtained in many places, and oils are
available at 21/2 cents, the advantage is even greater than indicated in
the foregoing.

Pawling & Harnischfeger Co., Milwaukee, Wis. Attractive bulle-
tin Illustrating thi- plant and products of the ci.inpain, which is one
ot the leading concerns in Milwaukee. The plant occupies a tract of
twenty acres and includes a main tactoiv building 414.4 by 300 feet
comprising the girder and erecting shops, trolley assembling, machine
shops, electrical department, castings storage, stock-rooms, teinjilet and
carpenter shops. Other buildings are the storage shed, foundry,
pattern-shop, power house and office building. The products illustrated
comprise: traveling cranes; charging machines; eleitric hoists; tel-
pher hoists, switches, turntables and crossovi'rs for monorail svsleni

;

motors; controllers; I-bcani trolleys; horizontal, drilling and 'boring
ma< hines

; grab buckets, etc.

TRADE NOTES
H. W. .Toiins-Manville Co., 100 William St.. New York, recently

acquind the sole. American rights to the well-known English packing
"Sea rings.

» h s,

Fort Wayne Electric Works, was merged with the General Elec-
tric Co. .lune I, and will hereafter be known as Fort Wayne Electric
WcM-ks of the General Electric Co.
Greenlee Bros. & Co.. Uocktord, III., have transferred their gen-

eral machinery sales oflice tor car shops and special woodworkinc
inachinery trom Chicago, III., to Rockford, III.

Cari'kxter Kerlin Gear & Machine Co.. maker of cut gears has
changed its corporate name to Carpenter-Tew Gear Co., and has re-
moved its factory and office to Bush Terminal Bldg.. Factory .No 5
Brooklyn, N. Y.

L. S. Starrett Co.. Athol, Mass.. announces that Its New York
store is now permanently located in new and larger quarters at 15(1
( hamber.s St.. where a compli'te stock ot fine mechanical tools Is In
charge of Mr. L. <;. Kuhn, manager.

BiLLi.XGS & Spencer Co., Hartford. Conn., has begun the construc-
tion of a 40 by 113-foot, threc-storj' and lasinieut addillon to Its
storehouse and shipping department. A new pickling house measuring
20 by 30 feet, and a heat-treatment or annealing room, 33 by 60 feet
are also being added.

Sprague Electric Co., 527 West 34th St., New York, was merged
with the General Electric Co., Schenectady, N. Y., .lune I. The busi-
ness will be (onducted under tin- name ot" Sprague Electric Co. Works
of the General Electric Co.. and under the same organization as here-
totore, with -Mr. D. C. Durland general manager.

.VuToMoniLE Clcd ok America. New York, will conduct a com-
petitive test ot aenmauliial imdors. The winner will be awarded a
cash prize of .fldiio. Entry blank and rules tor thi' test can be ob-
tained from the Testing Laboratory, The Automobile Club of
-Vincrlca. ri4th and 55th Sts., West of Broadway, New York.

Erie City Ikon Works, Erie, Pa., has completed its new slack and
tank shop building, :{00 feet by 100 feet, which Is up to date In every
respect, both as to the building and equipment. The eoinpany I's

now prepared to ijuote prices on all sizes ot tanks, InchKling air
pressure tanks, water pressure tanks, sugar tanks, drip tanks, ordinary
light steel tanks, etc.

Thomas D. .\xdrews. instructor ot engineering. School of Mines and
Industries, Bendigo, Victoria, Australia, requests manufacturers of
machine tools, mining niachinery, pumping machinery, steam and gaso
line engines, cranes, hoists, steel work, etc., to send their catalogues
for filing In the sihool library, where they will be referred to by
students studying engineering.

.\NDERSON & Tayler. Fold Bldg., Detroit, Mich., Is a partnership
recently formed by Edward L. Anderson, industrial engineer with office
formerly in the Newberry Bldg., and Theron C. Tayler, mechanical
engineer, located in the Ford Bldg. The partners will maintain a
testing laboratory in the Newberry Bldg., and their work will consist
of examinations, tests and reports on economy, efficiency and capacity
of power and industrial plants and accessories,

Tate. .Tones & Cn.. Ixc. Empire Bldg.. Pittsburg. Pa., exhibited an
interesting demonstration car at the .\tlantic Citv convention ot the
American Railway Master Mechanics' and Master" Car Builders' asso-
ciations. The car contains an upright boiler arrauged tor using oil
fuel and a large oil-fired forging furnace, designed iiy Tate, Jones &
Co., Inc., and a hydraulic forge press built by the United Engineer-
ing & Foundry Co.. ot Piltshurg. The outfit was in full operation and
attracted many railway nun interested In economical and efficient
blacksmith shop equipment.

Otto Gas Engine Works. Philadelphia, Pa., has appointed Mr. M.
A. Johnson. 537 S. Dearborn St.. Chicago, III., its representative In
the Western territory. Mr. Johnson's territory comprises Illinois,
southern Michigan and Wisconsin, eastern Iowa, eastern Missouri and
part of Indiana. .\ complete stock of Otto engines and repairs is

carried at Chicago permitting ot prompt service to the trade. Mr.
Johnson was for a numh-^r of years sales manager with the Fair-
banks. Morse Co., ot Chiiago. covering the central West. Prior to
that connection he was with the Champion Harvester Co.

FicHTEL & Sachs, Sehwcinturt, Gernian.v. makers of the "F. & S."
annular ball bearings, and whose .Vmcrican representative is the .1.

S. Bretz Co.. have iie^un :in action against the R. I. V. Co., the im-
porters of the '-R. I. \' " lieariiig. for Infringement of tlie side en-
trance slot Hllins patents which they own. The bill of complaint
alleges infringinii nt of both the Kouns patent No. 537.689, and the
BlUin patent .No. Nl,'i.734. tor improvements in ball bearings. The
value of these patents, and others used in combination with them.
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HORSEPOWER FROM DYNAMOMETER LOADS—

I
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'\ H. P. = horsepower.
H. P. -

1 ' _. . 1

n J> — uuuiuer oi revoiuiions per

miuute.
33.000

If X, = 5 feet 3 inches, this formula11 "—

\

// V^^x*^ \\ \ P — weight hung on brake arm or reduces to

:

iff /ik \
\\\ \l read on scale, in pounds, NP

Ivt /1
^J L = distance from center of pulley

to point where weight P is

H. P. =
1000

1

I

""
attached, in feet.

The table below gives the horse-

power when L = 5 feet 3 inches.JUachlneri/.N-Y. 1

p

Revolutions per Minute = N 1

240

2.88

260 280 300 320 340 i 360 380 400 ' 420 440 460 480 500 620 540 560 580 600 620 660 700

12 3.12 3.36 3.6 3,84 4,08 4.32 4.56
1 1

4.8 5.04 5.28 5.58 5.76 6 6.34 6.48 6.72 6.90
1

7.2 7.45 7.92'8.4
14 3.36 3,64 3 92 4.2 4.48 4.76 5.04' 5.32 5.6 5.88 6.16 6.45 6.73 7 7.28

1
7.36 7.84 8.12 8.4 8.681 9.24 9..S

16 3.84 4 10 4.48 4.8 5,12, 5.44 5.76 6.08 6.4 6.72 7.04 7.36 7.68 8 8.32 8.64 8.961 9.28 9.6! ».» llO.'nB 11.2
18 4.32 4,68 5.08 5.4 5.761 6.12 6.5 6.85 7.2 7.50 7.92 8.28 8.65 9 9.36, 9.7 110.0810.45 10.811.1711.88 13.6
20 4.8 5,2 5.6 6.0, 6.4 6.8 7.2 7.6 8.0 8.4

1
8.8 9.2 9.6 10 10.4 10.8 11.3 11.6 12.0 12,4 113.2 14.0

22 5.28 5.72 6.16 6.6 7.04 7.48 7.92 8.36 8.8 9.25 9.7 10.13 10.57 11 11.4 11.9 13.3 12.75 13.2 13.6 14,5 15.4
21 5.76 6.24 6.83 7.2 7.68 8.16 8.65 9.13 9.610.08 10.57 11.0511.52; 12 12.4 13.9 13.4 13.9 14.4 14.9 15.8 16,8

26 6.24 6.76 7.28 7.8 8.32 8.84 9.36! 9.9 10.4 10.93 11.45 11.97 12.5 13 13.5 14.0 14.6 15.1 15.616.1 17.1 18,2
28 6.73 7,3 7.84 8.4 8.96 9.5310.1 0.65,11.2 11.78 12. ;^3 12.9 13.4 14 14.5 15.1 15.7 16.2 16.8 17.3 18.5 19.6
30 6.9 7.8 8.4 9.0 9.6 10.2 10.8 1.4 12.0 12.6 J13.2 13.8 14.4 15 15.6 16.2 16.8 17.4 18.018.6 19.8 31.0
32 7.68 8,33 8.96 9.G 10.25 10.80 11.5

|
2.15 12.813.4514.1 14.72 15.36 16 16.6 17.2 17.9 18.5 19.2 19.8 21.1 22.4

34 8.16 8,85 9.5 10.410.9 11.56 12.25|12.9 13.614.3 14.97 15.65 16.3 17 17.7 18.3 19.0 19.7 20.4 21.1 22.4 23.8
3(i 8.65 9,36 10.2 10.8,11.5 12.25 12.95 13.7 14.415.1 15.85 16.5 17.4 18 18.7 19.4 20.1 30.9 21. 6 22.

H

23.8 25,2
38 a. 12 9.9 10.6 11.412.1712.9 13,7 114.45 15.2 15.9 16.7 17.5 18.25 19 19,7 20.5 .21.3 22.0 22.8 23.6 25.1 26,6
40 9.6 10.4 11.2 12.012.8 13,6 14.4 15.3 116.016.8 17.6 18.4 19.2 20 20.8 21.6 ,22.4 23.3 24.034.8 26.4 aS.o
42 10.08 10.9 11,76 12.6 13.4 14,4 15.3 16.0 16.817.65 18.5 19.3 20.1 21 21,8 22.7 23.5 24.3 25.226.0 27.7 29.4
44 10.56 11.45 12.3 13,2 14.08 14.96 15.8516.7 |17.6 18.5 19.35 20.2 21.1 23 22.9 23.75 34.6 25.5 26.4 27.8 29,0 80.3
46 11,05 11.96 12,9 13,8 14,7 15,65 16.5717.5 18.419.3 20.2 21.1 22.1 23 23.9 34.8 25.8 36.7 27.628.5 30,3 32.2
48 11 5 12.5 13,4 14.4 15,3 16.3 17.3 118.3 ,19.220.1 21.1 23.1 23.0 24 25.0 25.9 36.9 27.8 28.8 29.7 31,5 83.6
50 12,0 13,0 14.0 15.0 16.0 17.0 18.0 119.0 20.0 31.0 22.0 23.0 24.0 25 26.0 27.0 28.0 29.0 30.0 31.0 33.0 35,0

52 12 5 13.5 14,5 15.6 16,6 17.7 18.7 il9,7 20.821.8 22.8 23.9 25.0 26 27.0 •28.1 29.1 30.18 31,2 32.3 34,8 3«,4

54 12,9 14,0 15.1 16.2 17.3 18.3 19.4 20.5 121.632.7 23.7 24.8 25.9 27 28.1 29.2 30.3 31.3 .32.4 33.5 35.6 87,8
56 13,4 14.5 15.7 16,8 17.9 19.0 20.1 ,21.3 23.4 23.5 24.6 25.7 26.9 28 29,1 30.2 31.4 32.5 33,634.8 37.0 39,2
58 13.9 15.1 16.3 17,4 18.5 19.6 20.9 ,22.0 23.2 24.3 25.5 26.7 27.8 29 30.2 31.3 32,4 33.6 34.835.9 38.2 40.6
60 14.4 15.6 16.8 18,0 19.2 20.4 21.6 22.8 24.025.3 26.4 27.6 28.8 30 31.3 32.4 33.6 84.8 36.0 37.3

t ;

39.6 42.0

Contributed by W. RiehU N'o 145. Data Sheet. MACHINERY. AugfUttt, l!':i

HORSEPOWER FROM DYNAMOMETER LOADS--II

H. P = horsepower.

-V = nutiiber of revolutions per minute,

2t LP.
P —

V

an nnii

P = weiglit hung on brake arm or read on .scale, in u L = T. feet 3 inches, this formula reduces to:
poimds. VP

L = distance from center of pullev to i)oint wliere weight jj p _ ' '

P is attached. u feet, 1000

The table gives the horsejiower when L = 5 feet 3 inches . 1

P

60

Revolutions per Minute = N 1

120

7.3

130 140 150 IfiO 170 180
1

190 200 220 240 260 280 300
1

320 340 360 380 400
1

420 440 460 480 600

7.8 8.4 9.0 9.610.3 10.8 11.4 12,0 13.2 14.4 15.6 16.8 18.0
1 1 1 i 1 1

19.230.421.622,824.0 35.3' 36.4 27.6 28.8 30.0
65 7.8 8.45 9.1 9.75 10.411.05 11.7 12,35 13. 0il4.

3

15.6,16.9 18.2 19.520.822.123.424.726,0 27.3, 28.6 29.9 81.2 32.5
70 8.4 9.1 9.8 10.5 11.2 11.9 12.6 13.3 114.0115.4 16.8ll8.3 19.6 21. 0i22.4'23. 825. 236. 628.0 29.4' 30.8 33.2 33.6 35.0
75 9.0 9.7510.5 11.35 12.0 13.75 13.5 14, 25, 15, 0,16.

5

18.0,19.5 21.0 22.5,24.025.527.0 28.5,30.0 31.5' 33.0 34,5 36.0 87.5
80 9.810.4 111.3 13.0 12.8,13.6 14.4 15.2 ,16.017.6 19.2 20.8 22.4 24.0 25.6 27.2 38.l8 30.4'32.e 33.6 35.2 36,8 38,4 40.0
85 10.411.0 11.9 13.7 13,614 4 15.3 16.1 17.0 18.7 20.4;23.1 33.8 25.5 27.2 28.9 30.6 33.3 34.0 35.7 37.4 39.1 40.8 42.5
90 10.8|ll.7 12.6 13.5 14.4 15.3 16.2,17.1 18.019.8 21.6i23.4 25.2 27.0 28.830.6 32.4 34.2 36.0. 37.8 39.6 41.4 43,2 45.0
95 11.4jl3,3 13.3 14.35 15.2,16.15 17.1 18.05,19.020.9 32.8|24.7 36.6 28. 5 30. 4 32. 3 34. 2 36.138.0, 39.9, 41.8 43.7 46.6 47.6
100 12.0 13.0 14.0 15.0 16.0ll7.0 18.0|l9.0 20.022.0 24.0 26.0 28.0 30.032.034.036.038.040.0 42.0 44.0 46.0 48.0 50.0
103 13.6 13.7 14.7 15.75 16.8117.8 18.919.9 21.023.1 25.337.3 29.4 31. 533. C35. 737. 839. 942.0 44.1 46.2 48.8 50.4 53.6
110 13.3 14.3 15.4 16.5 17.6!l8.7 19.820.9 22.0 24.2 26.428.6 30.8 33.0,35.237.439.6'41.8'44.0: 46.21 48.4 50,6 52.8 55.0
115 13.8 14,9 16.1 17.3 18.9,19.55 20.721.7 23.025.3 27.629.932.2 34. 536. 839. 141. 4'43. 746.0; 48.3 .50, 6| .52.9 .55.2 57.5
120 14.4 15,6 16.8 18.0 19.2;20.4 21.622.8 '34.026.4 28.831.233.6 36, 038, 440.8143. 2,45. 6'48.0 50,41 52 8i 55.2 57.6 60.0
123 15.0 16.2 17.518.7 20.0,21.3 22.5123.7 -25.027.5 30.0 33.5 35.0 37.540.042.5145,047.550.0 52.5 .55.0 57.5 60.0 63.5
130 15.6 16.9 18.2 19.5 20.822.1 123.424.7 26.038.6 31.233.836.4 39. 041. 645. 3i47. 8:49. 4152.0 54.6, 57.21 59.8 62,4 65.0
135 16.2 17.5 18.820.2 21.622.9 24.325.6 127.029. 732.435.1 37.840.543.245.848.6.51.4,54.0 56.8, 59,41 62.3 64.8 67.5

140116.8 18.4 19.631.0 22.4:23.8 125.3 26.6 128. 30. 8133, 6 36. 4 39. 2142.0 44. 8 47. 6|50. 4 53. 2,56.0 58.8 61.6 64.4 67,2 70.0

145 17.4 18.8 20.321.7 23.3 24.6 [26. 1127. 57 29. 31. 9134. 8 37. 7 40. 6 43. 5 46. 4 49. 31.53.2 55.1)58.0 60.9 63.8 66,7 69,6 73.5

150118.0 19.5 21.0 22.5 24.025,5 137.028.5 |30. 033. o!36. 0,39. 043. 0J4.5, 048. 051. 054. 0i57. 0:60. Ol 63.0 66.0 69,0 72.0 75.0

160 19.4 20.8 22.4 24.0 35.627.3 '28.830.4 '33.035.3 38.441.644.8148.051.2 54. 4,57. 6, 60. 8,64. 0| 67.3 70.4 73.6 76.8 80.0

170 20.4 22.1 23.8 25.5 37.2 28.9 130.6'32,3 34.0 37.4,40.8 44.2 47.6 51.0 53,4 57.8161.2,64.6,68.01 71.4 74.8 78.2 81.6 83.0

180,21.6 33.4 25.2 27.0 28.8 30.6 32.4'34.3 36.0 39.6 43.2 46.8.50.4 54.0 57.6 61.264.8,68.4172.0 75.6 79.3 81.8 86.4 90.0

190 22.8 24.7 26.6J28.5 30,4 32.3 j34. 336.1 38. 0141.845. 6 49. 4.53. 2 57. 0,60. 8, 64. 6168.4 72.2,76.0 79.8 83.6 86.4 91.2 95.0

200,34.0126.0 28.0130.0 32.034.0 136.0:38.0 40. 0144.0 48. 0;.52. 56. 0160. 64. 0,68. 0*72. 76. 0,80.0 84.0 88.0 93.0 96.0 100.0

210'25.2'27.3 29.4 31.5 33.4 35.7 .37.8 39.9 42.0,46.2 .50.454.658.8 63. 067. 2,71. 4;75. 6,80. 0:84.0 87.3 92.5 96.7 101.0 105.
220i26.4'28.6

30.8J33.0 35.2 37.4 39.6 41,8 44.0l48.4 52.857.261.6 66.0,70.4,74.879.2 83.6188.0 92.4 96.8101.0 105,0 110.0

230 27.629.9 32.2 34.5 36.8 39.1 41.4 43.7 46.0.50.6 55.2.59.8 64.4 69.0;73.6:78.4J82,8 87.5'92.0i 96.6 101.0106.0 110.0 115.0

340 28.8 31.3 33.8.36.0 38.4'40.8 143.2 45.6 48.0,52.857.662.467.3 72. 0'76. 8181.6 86. 4 91. 2 96. 0101. 0105. 01 10.0 115.0 130.0

Contributed by W. Rlehll No. 145. Data Sbeet. MACHINERY. August. 1911
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HORSEPOWER FROM DYNAMOMETER LOADS—III

H. P = hor.sepo\ver.

i\'= uuiuber of revolutions per luiuute. ~

2ir LP

y

•A-A nna
P = weight hung on brake arm or read on scale, in jj ^ ^ 3 ^^^^ rj^

j^^,^^^_ ^,^j^ ^j;;^J^^

,

educes to

:

pound.s, NP
L = distance from center of pulley to point where weight H. P

P is attached, in feet. 2000

The table gives the horsepower when L = 2 feet 74 inches. 1

P

Revolutions per Minute -^ N
1

340 360 3S0 400 420 440 460 480 500 620 540 560 680 600 620 640 660 680 700 720 740 7& 780 800

3 0.51 0.54 0.57I0.60J0.63I0.660.690.72 0.75 0.78 0.81 0.84 0.87 0.9 0.980.960.99 1.02 1.05 1.08 1.11 1.14 1.17 1.3

4 0.68 0.72 0.76 0.800. 840. 880. 92,0.9611.0 1.04 1.08 1.12 1.16 1.2 1.34 1.38 1.32 1.36 1.4 1.44 1.48 1.53 1.56 1.6

< 5 0.85 0.90 0.95 1.0 1.05,1.101.15 1.3 1.35 1.3 1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.80 1.85 1.90 1.95 3.0

6 1.02 1.08 1.14 1.30ll.361.331.381.44 1.5 1.56 1.62 1.68 1.74 1.8 1.86 1.92 1.98 3.04 2.1 2.16 2.22 3.28 3.84 3.4

7 1.19 1.36 1.33 1.4 1.47 1.541.61|1.68 1.75 1.83 1.89 1.96 2.03 3.1 3.17 3.24 3.31 3.88 2.45 2.53 2.69 3.66 3.73 3.«

8 1.36 1.44 i.nz 1.60 1.68 1.76:1.841.93 2.0 2.08 2.16 2.24 2.32 3.4 3.48 3.5613. 6412.72 3.8 2.88 3.96 3.04 3.12 3.2

9 1.54 1.63 1.73 1.8 1.89 1.98,3.073.16 2.25 2.34 2.43 3.52 2.61 3.7 3. 793. 8813. 97;3. 06 3.15 3.24 3.33 3.42 8.51 3.6

10 1.7 1.8 1.9 3.0 2.1 3.2 3.3 3.4 3.5 3.6 2.7 3.8 3.9 3.013.1 3.3 8.3 3.4 8.5 3.6 3.7 3.8 3.9 4.0

11 1.87 1.98 3.09 2.2 3.312.42 3.533.64 2.75 2.86 2.97 3.08 3.19 3.3 13.41 3.5213.63 3.74 3.85 3.96 4.07 4.18 4.29 4.4

13 2.04 3.16 3.28 2.4 3..52 2.64 3.763.883.0 3.12 3.24 3.36 3.48 3.6 3.73 3.843,96 4.08 4.2 4.32 4.44 4.56 4.68 4.8

. 13 2.21 3.34 2.47 2.6 3.73:3.86 3.99 3.12 3.25 3.38 3.5li3.64 3.77 3.9 4.034.164.39 4.43 4..55 4.68 4.81 4.94 5.07 5.2

14 2.38 2..53 3.66 3.80 2.94;3.08;3.22 3.3G3.5 3.64 3.78 3.924.06 4.3 4. 3414.484. 62 4.76 4.90 5.04 5.18 5.82 5.46 5.6

15 3.55 2.7 3.85 3.0 3.153.3 3.453.6 ;3.75 3.9 4.0514.2 [4.35 4.5 4.654.8 4.95,5.1 5.25 5.4 5.55 5.7 5.85 6.0

16 2 72 2.88 3.04 3.30 3.36i3.52 3.68,3.84 4.00 4.16 4.334.484.64 4.8 4.96 5.12 5.28,5.44 5.6 5.76 5.92 6.08 6.34 6.4

17 3.88 3.05 3.23 3.4 3. 57|3. 74:3. 9114.084. 25 4.42 4.59 4.76 4.93 5.1 5.375.44I5.6II5.78 5.95 6.13 6.39 6.46 6.63 6.8

18 3.06 3.34 3.43 3.6 3.783.96 4.144.82|4.5 4.68 4.865.045.32 5.4 5.585.765.946.12 6.3 6.48 6.66 6.84 7.03 7.2

19 3.38 3.43 3.01 3.8 3.99 4.18 4.37 4.56 4.75 4.94 5.135.325.51 5.7 5. 89,6. 08,6. 27 6.46 6.65 6.84 7.03 7.22 7.41 7.6

20 3 4 3.6 8.8 4.0 4.2 4.4 4.6 4.8 15.0 5.3 5.4 '5.6 5.8 6.0 6.3 l6.4 16.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0

31 3.57 3.78 3.99 4.3 4.414.63 4.83 5.045.35 5.46 5.675.886.0916.3 6.5ll6.72i6.93i7.14 7.35 7.56 7.77 7.98 8.19 8.4

32 3.73 3.96 4.18 4.4 4.6314.84 5,06 5.28 5.5 5.72 5.94 6.16 6.38; 6.6 6.82,7.04 7.367.48 7.7 7.92 8.14 8.36 8.58 8.8

23 3 91 4.U 4.37 4.6 4.835.06 5.29 5.525.75 5.98 6.216.446.66 6.9 7.13,7.36 7.58|7.83 8.05 8.28 8.53 8.74 8.97 9 2

24 4 OS 4.33 4.56 4.8 5. 045. 285. 52|5. 766.0 6.34 6.486.726.96 7.2 7.447.68 7.928.16 8.4 8.64 8.88 9.12 9.t6 9.6

25 4 25 4.5 4.75 5.0 5.25,5.5 5.756.0 6.35 6.5 6.757.0 17.25 7.5 7.75 8.0 |8.35;8.5 8.75 9.0 9.25 9.5 9.75 10.0

26 4 43 4,68 4.94 5.3 5.465.735.98,6.246.5 6.76 7.02 7.28 7.54 7.8 8.06 8. 32,8. .58 8.84 9.1 9.36 9.62 9.88 10.14 10.4

27 4 58 4 86 5 13 5.4 5.67J5.94 6.33 6.48 6.75 7.02 7.3 |7. 56,7. 84 8.1 8.38 8.65,8.92 9.18 9.46 9.72 10.0 10.36 10.53 10.8

28 4 76 5 04 5 32 5.6 5.886.166.44 6.73 7.00 7.28 7.567.848.12 8.4 8.68:8.96j9.24i9.52 9.8 10.08;i0.8 10.6 10.9 11.3

29 4 93 5 33 5 5 5 8 6.09 6.38 6.67 6.96 7.35 7.54 7.8 8.1 ,8.4 8.7 9.0 9.28 9.56 9.86 10.15 10.4 10.7 11.0 11.3 11.6

30 5.1 5.4 5.7 6.0 6.3 6.6 6.9 7.2 j7.5 7.8 8.1 '8.4 8.7 9.0 9.3 9.6 9.9 10.2 10.5 10.8 11.1 11.4 11.7 13.0

Contributed by W. Rlehli No. 14S, Data Sheet. MACHINERY, August. 1911

STOCK FOR SCREW MACHINE PRODUCTS

Length Length Length Length Length Length Length Length
of Piece Feet Feet o£ Piece Feet of Piece Feet 1 of Piece Feet of Piece Feet of Piece Feet of Piece Feet

per and per and per and per and per and per

Cut-off 1000 Cut-off 1000 Cut-off 1000 Cut-off 1000 Cut-off 1000 Cut-off 1000 Cut-off 1000 Cut-off lOOO

Tool Tool Tool Tool Tool Tool Tool Tool

0.0.50 4.2 0.340 20.3 0.480 36.1 0.620 53.1 0.810 68.1 1.000 84.0 1.380 116.0 1.760 147.9

0.055 4.6 0.245 2().6 0.435 36.6 0.625 52.5 0.815 68.5 1.010 84.9 1.890 116.8 1.770 148.7

0.060 5.0 0.250 31.0 0.440 37.0 ..630 52.9 0.820 68.9 1.020 85.7 1.400 117.6 1.780 149.6

0.065 5.5 0.355 31.4 0.445 37.4 0.635 53.4 0.825 69.3 1.030 86.6 1.410 118.5 1.790 1.50.4

0.070 5.9 0.360 31.8 0.450 37.8 0.640 53.8 0.830 69.7 1.040 87.4 1.430 119.3 1.800 151.3

0.075 6.3 0.265 23.3 0.4.55 38.3 0.645 54.3 0.835 70.3 1.050 88.3 1.430 120.3 1:810 1.52.1

0.080 6.7 0.270 33.7 0.460 38.7 0.650 54.6 0.'^40 70.6 1.060 89.1 1.440 131.0 1.820 153.9

0.085 7.1 0.375 23.1 0.465 39.1 0.655 55.0 0.845 71.0 1.070 89.9 1.450 121.8 1.830 1.53.8

0.090 7.6 0.380 33.5 0.470 39.5 0.660 55.5 0.850 71.4 1.080 90.8 1.460 123.7 1.840 1.54.6

0.095 8.0 0.285 33.9 0.475 39.9 0.665 55.9 0.855 71.8 1.090 91.6 1.470 133.5 1.850 155.5

0.100 8.4 0.390 34.4 O.480 40.3 0.670 56.3 0.860 73.3 1.100 92.4 1.480 124.4 1.860 156.3

0.105 8.8 0.295 34.8 0.485 40.8 0.675 56.7 0.865 72.7 1.110 98.3 1.490 125.3 1.870 157.1

OMIO 9.2 0.300 25.3 0.490 41.2 0.680 57.1 0.870 73.1 1.130 94.1 l.,500 136.1 1.880 158.0

0.115 9.7 1 0.305 35.6 0.495 41.6 0.685 57.6 0.875 73.5 1.130 95.0 1.510 136.9 1.890 158.8

0.130 10.1 ' 0.810 36.1 0.500 43.0 0.690 58.0 0.880 73.9 1.140 95.8 1.530 137.7 1.900 159.7

0.125 10.5 ! 0.315 36.5 0.505 42.4 0.695 58.4 0.885 74.4 1.150 96.6 1.530 128.6 1.910 160.5

0.130 10.9 ' 0.320 26.9 0.510 42.9 0.700 58.8 0.890 74.8 1.160 97.5 1.540 139.4 1.920 161.3

0.135 11.3 0.325 27.3 0.515 48.3 0.705 59.3 0.895 75.3 1.170 98.3 1.5.50 130.3 1.930 162.3

0.140 11.8 0.330 27.7 0.520 43.7 0.710 59.7 0.900 75.6 1.180 99.2 1.560 131.1 1.940 163.0

0.145 12.2 0.835 38.3 0.535 44.1 0.715 60.1 0.905 76.0 1.190 100.0 1.570 131.9 1.950 163.9

0.150 12.6 0.340 38.6 0.530 44.5 0.720 60.5 0.910 76.5 1.300 100.8 1..580 132.8 1.960 164.7

0.1.55 13.0 0.345 29.0 0.535 45.0 0.725 61.0 0.915 76.9 1.310 101.7 1.590 133.6
1

1.970 165.5

0.160 13 4 0.350 29.4 0..540 45.4 0.730 61.3 0.920 77.3 1.330 103.5 1.600 134.5 1.980 166.4

0.165 13.9 0.355 29.8 0.545 45.8 0.735 61.8 0.925 77.7 1.330 103.4 1.610 135.3 1.990 167.2

0.170 14.3 0.360 30.3 0.550 46.3 0.740 62.3 0.930 78.2 1.240 104.2 1.630 136.1 2.000 168.1

0.175 14.7 0.365 30.7 0.555 46.6 0.745 63.6 0.935 78.6 1.250 105.0 1.630 137.0 2.0.50 172.3

0.180 15.1 0.370 31.1 0.560 47.1 0.7.50 63.0 0.940 79.0 1.260 105.9 1.640 137.8 2.100 176.5

0.1S5 15.5 0.375 31.5 0.565 47.5 0.755 63.4 0.945 79.4 1.270 106.7 1.650 138.7 2.150 180.7

0.190 16.0 0.380 81.9 0.570 47.9 0.760 63.9 0.950 79.8 1.380 107.6 1.660 139.5 3.300 184.9

. 195 16.4 0.385 32.4 0.575 48.3 0.765 64.3 0.955 80.8 1.390 108.4 1.670 140.3 3.2.50 189.1

0.200 16.8 0.390 33.8 0.580 48.7 0.770 64.7 0.960 80.7 1.300 109.2 1.680 141.3 3.300 193.3

0.305 17.3 0.395 33.3 0.585 49.3 0.775 65.1 0.965 81.1 1.310 110.1 1.690 143.0 2.3.50 197.5

0.210 17.6 0.400 33.6 0.590 49.6 0.780 65.5 0.970 81.5 1.330 110.9 1.700 143.9 2.400 201.7

0.215 18.1 0.405 34.0 0.595 .50.0 0.785 66.0 0.975 81.9 1.830 111.8 1.710 143.7 2.450 205.9

0.220 18.5 0.410 84.5 0.600 .50.4 0.790 66.4 0.980 82.4 1.340 113.6 1.720 144.5 3.500 210.1

0.325 19 0.415 34.9 0.605 50.8 0.795 66.8 0.985 82.8 1.8,50 113.4 1.730 145.4 2.550 214.3

0.230 19 3 0.420 35.3 0.610 51.3 0.800 67.3 0.990 88.2 1.860 114.3 1.740 146.3 2.600 218.5

0.285 19.7 ' 0.425 35.7 0.615 51.7 0.805 67.6 .
0.995 83.6 1.870 115.1 1.750 147.1 2.650 223.7

Contributed by S. M. Hovls No. 145. Data Sheet. MACHINERY, August. 1911
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METHODS AND MACHINES USED IN MANUFACTURING THE
VEEDER CYCLOMETER

By BBIK

WHILE a great ileal lias been published iu the techuical

press relating to the interesting methods used by the

Veeder Mfg. Co., of Hartford. Conn., no complete
record has ever been publi.shed describing and illustrating in

successive order the various operations rei|uired and the ma-
chines used in manufacturing the cyclometer made by this com-
pany. As many of the methods u.sed are unii|ne. the machinery
of interesting construction, and the methods, in general, differ-

TT"
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Fig. 1. Sectional Vie^v of the Veeder Cyclometer

ent from those in use in the ordinary machine shop, it has

been thought worth while to publish a complete account.

The Veeder Mfg. Co. was formed in August, 1895, and began

the manufacture of cyclometers in a small shop oo State

St., in Hartford. In 1896 a three-story factory was erected

at Sargeant and Garden Sts., and to this was added in

1907 a concrete office building. Since that time the business

has grown to such an extent that an addition which will

double the capacity of the plant is now in course of con-

struction.

The first product of the company was bicycle cyclometers,

the manufacture of which is described in the present article.
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Fig. 2. Tapping Maclaiiie uai-d for Cases

In addition, the company makes a number of different devices

for measuring and recording distances, as well as revolution

counters. A very important part of the company's business

is the process developed for making die-castings. This process

makes it possible to produce with little or no further machine

work a great number of parts used in the instruments made.

Die-castings are also made for other manufacturers, being

used extensively in voting machines, cash registers, etc.

The Veeder Cyclometer

A section of the cyclometer, which is used for indicating

the distance traveled on a bicycle, is shown in Fig. 1. A

OBBRG

photograph of the various parts of the instrument, in actual

size, is reproduced in Fig. 3. The various parts in Figs. 1 and

3 are denoted by the same letters. The parts named are as

follows: A. name-plate; B. eccentric; C. eccentric gear; D.

stationary gear; E. index gear; F. four index rings; (i. four

pinions; H, case; /, friction spring; ./, pinion shaft; A', main

shaft; L, dust cap; .1/, star-wheel; A', felt washers; O, crystal;

P, two brass screws (shown in Fig. 3 only).

The case H, Figs. 1 and 3, is cast in an automatic die-cast-

ing machine. The castings are first inspected and slight burrs

%' =
^-G—

#

i^—G^:^*;

o

' Associate Editor of Machinery.

Fig. 3. Parts of the Cyclometer, Actual Size

removed by a hand tool, after which the sprue at the outside

end of the hub is cut off in a bench lathe, the case being

held by the hub inside of the case in a draw-in chuck. Owing

to the fact that the die-easting metal is comparatively soft

and the parts small, the cutting operations are very rapid,

these sprues, for example, being cut off at the rate of 5000

in a nine-hour day, by one operator.

The next operation is to drill the main-shaft hole, the case

being held in a jig and the hole drilled 0.0015 to 0.002 inch

under-size in a sensitive bench drill press. In the next

operation the two holes for the brass screws P which hold

the stationary gear B to the case, are tapped. The tap holes

are cast in the case and hence no tap-drilling is required.

The tapping is done in the machine shown in Fig. 6; the

operator moves the table up toward the tap by the tip of

one finger, stops being provided beneath the table as shown.

The tapping machine is provided with an automatic reverse,

as indicated between the two pulleys, and nearly 4000 cases

or 8000 holes can be tapped in a day of nine hours.

The threads in the case for the name-plate A are next cut.
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The machine and the tap used are shown in Fig. 2. The

case is put onto a holder mounted in the tailstock of the

machine, and the tap is revolved by the crank at the head-

stock end. A trip and positive stop are provided on the

The ne.xt operation is to put the name-plate in place, which

is done in a small machine similar to the one in Fig. 2, hold-

ing the case in a specially shaped holder in the tailstock,

and the name-plate, which has two small wrench holes in it.

Fig. 4. Gage which multiplies 400 Times Pig. 6. StaMns Machine Fig. 6. Tapping Hol^a in Case for Brass Screwrs

machine as indicated at A, this trip and stop being engaged

by two pins inserted in a collar on the spindle holding the

tap. This spindle is threaded inside of the headstock with

the same number of threads per inch as are to be cut in the

in the headstock. The name-plate is held by two small pins

on the faceplate, which enter into the wrench holes, and is

screwed into place in a manner similar to that in which the

case is threaded. A tapered brass plug is then forced into

Pig. 7. Boards or Trays on which Cases are kept while passing
through the Factoi-j-

Fig. 8. Inserting the Crystal in the
Cyclometer

"Window" of a Veeder

case. When the required depth of thread has been cut, one pin

trips the positive stop into position so that the next pin.

which immediately follows, is brought against the positive

stop. Hence the case is always tlireadpd to the same depth.

the main-shaft hole in the other end of the case by means of

a small arbor press, the case being thus entirely sealed up.

The opening at 0. Figs. 1 and 3, where the crystal is inserted,

is still closed by a cover cast in place, which is later removed.

Fig, 9. Rods tor Rings. Trays in which the;
and Filing Lathe

are placed to dry,

which is necessary in order to insure that the name-plate

will always come flush with the case when screwed into posi-

tion. An operator can tap 4000 cases on this machine in a

day.

/

Fig, lO. A Thread-rolling Machine by Means of which lOOO Washers
can be threaded in an Hour

The reason for sealing up the ease is to make it possible to

nickel-plate the outside without having any of the solution

enter the inside of the case. After nickel-plating, the cases

are again inspected, the plug closing up the main-shaft hole
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is pulled out with pliers, the name-plate is removed in a

machine similar to the one for putting it in place, and the
cases are put into boards as shown in Fig. 7. These boards
have a capacity for 100 cases, and from now on the cases,

being kept in this manner during all subsequent operations,

are thus automatically counted at all times.

on each of which an indicating line is drawn, and which can

be set any required distance apart to indicate any given

limit. The setting of the dogs is accomplished by means of

"setting gages" introduced beneath the measuring points li.

these setting gages being provided with two shoulders, the

difference in height of the shoulders being, in the present

case, 0.001 inch. If the allowable limit be 0.002 inch, a plug
with this distance between the two shoulders would be used,

and the dogs A set accordingly. This being done all the

inspector has to do is to see that the indicating needle does

not pass by the indicating lines on the dogs on either side.

The gage multiplies 400 times, so that 0.001 inch on the

worlc tested shows a difference at the points of the indicat-

ing needle of 0.400 inch. This great multiplying effect is

obtained partly by a system of levers and partly by an
arrangement similar to that of a worm and a worm-wheel.

One lever acts as one tooth in a worm-wheel, and the indicat-

ing needle is attached to another member which acts as a
worm and which makes a considerable part of a revolution

for an insignificant movement of the lever acting as a worm-
wheel tooth.

In the next operation the crystals are inserted in place.

The apparatus used for this purpose is shown in Fig. 8. It

Machinery,X.7.

Fig. 11. Construction of Machine sho-wn in Fig. 10

In the next operation, the opening tor the crystal or "win-

dow," as it is called, is punched out, and then the main-shaft

hole in the case is reamed to size and the outside end of the

hub burnished. In order to gage the tool which finishes and
burnishes the end of the hub. the reamer for the holes butts

consists of an electric heater having two cor per tubes, onto

which the insldes of the cases fit. In the illustration a case

is shown in place on one tube while at A the other tube is

shown with the case removed. When the device is in operation

there is always a case on both tubes, the operator working

Fig. 12- A Bench Drtll with Two-spmdle
Attachment

Fig. 13. Bench Drills for Drilling Holes in
Eccentric

Fig. 14. Tapping Machine and Drill Press for
Counterborlng Eccentric

against an adjustable stop, and the burnishing tool is fast-

ened in a holder which, in turn, is fastened to the shank of

the reamer.

The length of the cases is next gaged in the multiplying

gage shown in Fig. 4, the limit of permissible error being

0.001 inch. This gage is provided with adjustable dogs A,

upon one while the other is being heated. Wben the case is

heated, and the cement for fastening the glass to the case

is put on, it quickly melts and flows into the space between

the glass and the case, thus holding the glass securely when
cool. The case is now ready to be assembled to the other

parts.



938 MACHINERY AuKUst, 1911

Index Gears and Rings

The index gears and rings are made from die-castings.

They are first freed from the sprue in a trimming die, the

put into a gas oven where the enamel is dried for about five

hours. When white enamel is used it is important that tne

rings are not subjected to too high a heat, as the enamel is

Fig. 15. General Appearance of Mach'ne ehown in Detail in Fig- 17

sprue acting as a handle for the operator while trimming, and

making it possible to quickly handle these small pieces. The

rings are next in-

spected to see that

the castings are per-

fect, and are then

put onto long I'ods

as shown in Fig. 9,

each rod holding 100

rings. A nut is

screwed onto the end

of the rod so as to

hold the ring in
place. The indicat-

ing numbers which
give the number of

miles traveled are

cast in the rings so

that the form of the

figure is sunk down
slightly below the

surface of the ring.

In order to make
the figures easily
readable, however, it

is necessary to have
them appear in a
different color from
that of the ring it-

self. The rods of

1 ings are, therefore,

painted all over
either red or white,
according to whether Fig. 17. Con.strnct on of Plmon shaft

the figures are intended to be of one or the other color. The
paint used is ordinary bicycle or metal enamel. The rings are

Fig. 16. Pinion Shaft Finishing Machine

then likely to turn yellow. When removed from the gas oven,

the rods with rings are placed in a small filing lathe shown
beneath the rows of

rods in Fig. 9. The
enamel on the rings

is now filed off, and

the rings sandpa-

pered and brushed

off with a wire
brush. This filing,

however, removes
only the enamel n

the outer surface of

the rings, leaving
the sunk-down fig

ures red or white as

desired.

After the rings
have been filed, they

are taken oft the

rods and burred by

a slight touch o n

either side; this
burring is done 1 n

order to get a satis-

factory result in the

subsequent oxdizing

operation. They are

then again put onto

the rods and are oxi-

dized, the black color

due to the oxidiza-

t i n appearing o n
Threading and Cutting-off Mach.no ^^q metal Only, bUt

having no effect on the enamel remaining on the sunk-down

figures, so that after oxidization the figures appear either

Fig. 18. Machine for Swaging Pentagon on Knd ol .Mam Shaft Pig. 19 Aaot-mbling Machine and Method of Lubilcatlng Rings

then put into trays holding about sixteen rods, one of these red or white as the case may be, on a black back-

trays being shown in the lower part of Fig. 9. These trays are ground. After having been oxidized, the rings are again
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Inspected to see that the figures are in perfect condition

ana that the oxidizing is satisfactory. This inspection is done
very carefully, and about 18 per cent of the rings are found
not to meet the standard required. The rings may be filed

over once to remove the oxidized surface, and may then bo

re-oxidized, but if not satisfactory the second time, they must
be thrown away, as the figures are not deep enough to permit
further filing.

The Name-plate

The name-plate A, Pig. 1, is made from brass blanks. The
manufacturer's name is then stamped on it in a sub-press

die at the rate of 1000 an hour. The SO-pitch thread on the

outside or rim is then produced by a rolling process in the

are drilled in the jig shown on the table of the bench drill

press illustrated in Fig. 12. This drill has a two-spindle attach-

ment for drilling the two holes at once. The name-plate is

then burred or "swaged" on the outside, screwed into the

case, and nickel-plated as already mentioned. The stationary

gear, eccentric gear, and pinions are die-castings on which
no machine work is done.

The Eccentric

The eccentric is made from brass blanks and is turned in

the same machine that is used for facing the end of the hub
of the case. Two small wrench holes are provided in the

eccentric so as to facilitate the assembling and disassembling

of the case. There is also a threaded hole in it for the end of

the main-shaft as shown in Fig. 1. The wrench and main-

shaft holes are drilled at the same time in the two bench

drills shown in Fig. 13, the eccentric being held in a Jig In

which the wrench holes are first drilled from one side, the Jig

then being turned over and the main-shaft hole being drilled

from the other side. In the next operation, the eccentric is

first counterbored in one and then tapped in the other of the

two machines placed side by side in Fig. 14. The tapping

machine in Fig. 14 acts on the same principle as that shown

in Fig. 6.

The Pinion Shaft

The operations on the pinion shaft J, Pig. 1, require one of

the most interesting machines used. The machine for cutting

off and producing the thread on the end of this shaft is shown

in Pig. 15, its construction, however, being more clearly indi-

cated in the line engraving Fig. 17. The shaft is cut off from

Fig. 20. ConatructiOD of Sw; ging Machine shown in Fig. 18

machine shown in Fig. 10.

A line illustration of this

machine is also shown in

Fig. 11. The thread on the

blank is produced between

the three rollers A. B and

C which are geared to-

gether. When the machine

is in operation, all the roll-

ers revolve continually.

The operator puts in a

blank between the rollers,

the upper roller A being

held away from the others

by the spring D. When the

blank has been put into

position, flush against the

stop E, the handle F Is

brought down, bringing the

roller A in contact with the blank, which

out between the two rollers, a thread being meanwhile

rolled on the periphery. The operation is very rapid,

one operator being able to thread 1000 name-plates an hour.

The most important operation in relation to this machine is

the setting of the rollers in the proper position. Rollers B and

C are first set by means of a plug, then roller A is moved

around, before finally clamping it, until it is brought into

such a relation to the other two rollers that a perfect thread

will be produced on the blank.

The next operation on the name-plate is to drill the two

:small wrench holes, which are 0.035 inch in diameter. These

Fig. 21. Construction of Assembling Machine shown In Fig. 19

then spins German silver wire 0.040 inch in diameter, and a thread

having a pitch of 60 threads per inch is produced on Its end

previous to cutting off. The wire is pushed down from

above through two dies A and B, Pig. 17. A treadle is con-

nected to the shaft C by means of which this shaft can be

pulled down. The rotary motion of shaft C is transmitted to

it by pulley D. The yoke arrangement at E produces an oscil-

lating motion of the upper die A, the wire being thereby

brought against the sides of the lower die B on the insido of

which, at the upper end, a thread is cut, which thread is thus

reproduced or "rolled" on the end of the shaft. As the treadle

is pushed down still further, the oscillating motion of the
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upper die A becomes so great that it shears off the wire

entirely. The cut-off part then drops down into a bin through

tube F. About 8000 pinion shafts can be threaded and cut off

per day. The stop G regulates the length of the shaft cut-off

to within 0.003 inch. For finishing the pinion shaft to the

correct length, it is put into the machine shown in Pig. 16

where it is held in a chuck against a positive stop and faced

off to the right length with a small tool similar to a lathe tool.

The main shaft K is cut oft in a screw machine; it is cut off

0.010 inch short on the end to which the star-wheel M. Fig. 1,

is attached. The interesting operation on the main shaft is

the swaging of a pentagon on the end to fit a pentagonal hole

Pig. 22. Testing the Cyclometera by RuDnlng them the Equivalent oi

Fifty Miles

in Star-wheel M. This pentagon is swaged by inserting the

shaft in the device shown in Pig. 18, the principle of which

is shown more clearly in the line engraving Fig. 20. One

downward push on the handle shown in Fig. 18 is enough to

produce a pentagonal shape on the end of the shaft. This

swaging increases the length 0.010 inch, this being the reason

for cutting off the shaft that amount too short. The device

in Fig. 20 consists of five jaws operated by a handle attached

by a link to the central plunger A which operates the five Jaws

B, the arrangement working on the toggle joint principle. The

five jaws enter simultaneously, thus producing the desired

shape. The star-wheel M, Fig. 1, is made from 1/32-inch flat

stock. It is first blanked out, and then the pentagonal hole is

pierced in a separate operation, and the wings twisted as

indicated.

The dust cap L is made from brass and pierced for the main

shaft. The dust cap, main shaft and star - wheel are then

assembled by staking the end of the main shaft as indicated in

Fig. 1. The machine used for this purpose is shown in

Fig. 5. This machine is in effect a small drop hammer; the

hammer A is held by the trip B, which when a foot lever is

operated, releases it and permits it to fall. It is lifted up into

position again by means of the rod D connected to an overhead

clutch arrangement and operated through leverage arrange-

ment E and a chain. The main shaft enters into the holder G

and Is pushed by means of knob B into position underneath

the hammer and the plunger on which the hammer strikes.

The tension of spring K above the hammer is adjustable so

that any desired force of blow may be obtained.

Assembling

The parts are now ready for the assembling operations. One

of the most interesting of these operations is the assembling

of the pinion shaft J into the case H. The hole in case H is

not threaded, but is cast to size slightly smaller than the

diameter of the shaft; this latter having a thread on its end,

is screwed into the softer metal and holds securely. The

machine used for this operation is shown in the halftone Fig.

19, and its construction is indicated in the line engraving Fig.

21. Referring to the latter illustration, the pinion shaft is

held in a draw-in chuck operated by a foot treadle, and the

whole chuck is then moved back by one revolution cf the gear

B, having fastened to it handle C. The case is then put onto

the holder A which is hollow sc as to permit the inside of the

hub to enter into it, and it is held in position by handle

D. One revolution of gear B in the other direction now moves

the pinion shaft forward, revolving it meanwhile and insert-

ing it into the small hole in the bottom of case H.

In Fig. 19 is also shown a board with index rings. This

illustration indicates the method of keeping all the parts

when ready for assembling, the parts being brought in on

boards and stored in a cabinet until the assemblers are ready.

The studs on which the rings on the board in Fig. 19 are

mounted, are provided with a threaded end at the top; and

onto this threaded end screws a stud A having on it a small

felt washer which is saturated with a mixture of clock oil

and deflocculated graphite. As the assembler takes each ring

from its stud, the inside of the ring must necessarily touch

the felt washer and is thus automatically oiled. When all

the rings have been removed from one stud, the operator

removes the plug with the felt washer to the next, and so on,

until all the rings on the board have been used in the assem-

bling of the cyclometers. Considerable time is saved by this

oiling arrangement, and the rings are all evenly oiled.

After the cyclometers are assembled, they are all tested, run-

ning the equivalent of fifty miles at high speed. Some of the

testing machines, on which a great number of the instruments

can be tested at once, are shown in Fig. 22. These instruments

then pass a final inspection and are all numbered with con-

secutive numbers, the machine used for this numbering being

similar to an ordinary typewriting machine, heavily built and
making it possible to strike hard enough to make an impres-

sion on the comparatively soft die-casting metal.

The foregoing description of the manufacturing operations

required for making the simplest of the Veeder distance record-

ing instruments, gives a general idea of the nature of the

work in this plant, the ingenuity displayed in the design

of special machinery, and the rapidity with which the various

operations are performed. The important role that die-casting

plays in this manufacture will also be readily recognized, as

without the aid of this process it would be practically impos-

sible to produce these instruments at a commercial price.

« * *

LAYING OFF LOCOMOTIVE DRIVING
WEDGES

By JOHN A. COOK*

There are several ways of laying off driving wedges, but

the following method is so simple and accurate that It seems

to be in advance of all others. To lay off the new wedge, the

old wedge is placed, back down, on the planer. A large

parallel strip is then placed inside of the old wedge, and the

new wedge placed on top of it, as shown in the accompanying

illustration. If lines are now scribed on both sides of the

Macliiiuru.y.r.

A Simple Method of Laying oQ Locomotive Drl\ing W^edges

new wedge, it is a simple matter to set it on the planer to

the scribed lines.

In laying out the new wedge it is best to face both sides of

the groove, and also take a finishing cut off the inside of the

wedge. Then to bring the wedge to the desired shape, the

top surface of the wedge is planed, so that it will be made the

same thickness at both ends as the old one.

« * *

According to The Brass World a good mixture for making

white metal patterns is as follows: Tin, 7 pounds; lead, 7

pounds; antimony, 2 pounds.

•Address: Box 97, Birmingham. Ala.
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MACHINING AUTOMOBILE CONNECTING
RODS

By E. H. PRATT-

The method of machining large quantities of connecting rods

which is to be here described is that followed by one of the

largest automobile manufacturers in Michigan. The connect-

ing rod shown in Fig. 1 is somewhat larger than that ordi-

Plg. 1. Automobile Connecting-rod for a 5-by-6 Automobile En^ne,
Drop-forged from Special Steel

narily used on automobile, engines and is of special steel, drop

forged. The webs, ihough light, are designed to withstand the

great strains which are set up in a 5 by 6, high-compression

motor.

After pickling these rods to soften the scale, the fins left by

the forging dies are ground off. They are then ready for the

first milling operation which consists in facing one side of the

two bosses, the jig shown in Fig. 2 being used for that pur-

Macltiiieni.y.Y.

Fig. 2. Jig used in the Firet Operation, which consists in Facing
One Side of the Two Bosses

pose. The forging as it comes from the hammer has a deep

impression on both sides of each boss which not only' reduces

the weight to a minimum but also acts as an effective means
for holding the rod during this operation.

The jig in Fig. 2 is designed to take care of any irregularities

which may occur in the forging, chiefly those due to the faces

of the bosses being out of square with each other, for, if

clamped down on these uneven surfaces the rod would spring

^^r±.^
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Fig. 3. Second Milling Operation—Jig for Holding the Rod while
MUling the Other Side

and cause trouble in all succeeding operations. As before

mentioned, the rods after they leave the hammer have deep

impressions; in the crank end, this impression passes right

through the boss, forming a hole large enough for the taper

washer A. held in place by the stud B which passes through the

hole. Instead of this end bearing over the entire surface there

is a narrow bearing strip C which gives line contact and re-

duces the danger of springing. Also, under the piston end
there is a circular segment D fitted to a socket in the casting
and projecting high enough to be normally in a parallel plane
with the minor bearing on the large end. Should there he any
twist or unevenness in the bearing, this segment readily ad-

justs itself and may be rlanipod in this self-adjusted position

by the Y-shaped clamps IJ. Two rods are maihined in one jig

at the same time, being reversed in order to facilitate the use
of a smaller cutter.

The second milling operation is performed in the jig shown
in Fig. 3, which is quite similar to that just described. In
this case, however, the large boss has a full bearing A under
the entire surface while the small boss has an adjustable stop
B which may be set to take up any existing variation after the
large end has been clamped down on ^1. As before, this small
end is held with a Y-shaped clamp. It is very essential that
the large end should have perfectly parallel faces on account

Fig. 4. Jig for Holding Bods during the Ttiird Operation of Drilling the Ends

of its bushing, while the small end which has plenty of clear-

ance in the piston is milled on one side only, merely for the
purpose of producing a working surface for succeeding oper-

ations. The protruding bushing makes it unnecessary for both
sides to be machined.

Both these jigs just described are placed on the milling table

at the same time, about one and one-half times the diameter of

'Muchin':ry,y.Y

• Address : 1026 Washtanaw St., Lansing, Mich.

Fig. 5. Reamers for Use in the Third Operation T^th the Jig showTi in Fig. 4

the cutter apart, so that when the latter is working on one
set of rods, the operator is setting up another set on the other

jigs. These jigs are set at the proper height so that the bosses

will finish to the require-d thickness without cutter adjustment.

Drilling and reaming the holes in the large and small ends
in the jig shown in Fig. 4 is the third operation. Owing to the

great number of rods and the severe strains due to heavy cuts,

it is necessary to make this jig exceptionally heavy and rigid.

The rod is placed on stop bushings A in each end with the
milled side down, and located endwise by a bushing B, which
is bell-mouthed and fits over the small boss, bringing the hole
directly in its center, and placing all the variation on the large
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end, where it is cared for by the sliding V-shaped piece C
operated by the thumb-screw D. The large end is also held

square on the milled surface by the bushing E. Bushings B
and E are made of hardened steel with clearance holes for the

reamers, as they are only used for locating and clamping. The
plates F are also made of steel to withstand the constant wear

Macldiicrj.X.Y.

Fig. 6. Jig used in the Operation of Drilling the Bolt Holes for the Caps

on these parts, as are the stops A which are also hardened.

These latter also serve as pilot bushings for the reamers.

The reamers used in connection with this jig are shown in

P'ig. 5. The roughing reamer for the small end is required

to remove % inch stock and therefore must have considerable

chip clearance. After experimenting with several styles of

roughing tools and reamers, the best results were obtained

with a reamer such as that shown at A, which is a four

Xachincru.y.r.

Fig. 7. Fourth Operation—Jig for Holding the Rods while Milling the

Oil Grooves in the Knds

fluted spiral tool. This type of tool requires more high-speed

steel than other types, but the necessary strength is added.

The finishing reamer B is also solid and is made with six

straight flutes. Their use has proved very satisfactory and

the cost has been small. For the large end, however. In order

to save steel, reamers of the shell type were adopted. The

roughing reamer C has four spiral flutes, while the finishing

one has eight straight flutes corresponding to the solid ones

just described. These shell reamers are driven on a shank E
which is made of hardened and ground tool steel, renewable

at small cost.

The drilling and reaming just described is performed on

a heavy six-spindle drilling machine, four jigs being used.

Three jigs are on the machine at a time, which allows the

six tools to work simultaneously while the operator is remov-

ing the finished rod and replacing it with a rough one in

the fourth jig. The arrangement of tools in the spindles is as

follows: 1. flat-twist roughing drill; 2. special three-fluted

roughing drill; 3. small roughing reamer A; 4. large roughing

reamer C; 5. small finishing reamer B; and 6. large finishing

reamer D. Each rod when placed in the jig is left there until

completed. Two holes are drilled and the jig is moved on to

the next spindles for rough reaming and finally under the

finishing reamers for the final operation, a finished rod being

produced in seven minutes.

The next operation is drilling the holes for the cap-bolts,

four of which are supplied with each rod. As the only avail-

able press was a small six-spindle drilling machine, the jig

shown in Fig. 6 was constructed in order that this machine
might be used, for, by its means, six spindles may be kept

operative. As indicated, the jig is triangular in form and
holds three rods at a time. The rods are placed on locating

pins A set in the face of the triangular jig and having studs

and slip washers such as that shown at B to hold them In

place. Bushing plate C is placed on top of the triangular

body; this plate is counterbored in order to insure an ample
supply of cutting lubricant. The body I» of the jig has a
swivel pin E in its base-plate, upon which it can turn. As
the top of the rod forging is convex, it is a difiScuIt matter

Fig. 8. Jig for the Fifth Operation, which conelsts of Sawing off the
Caps and Milling the Bolt-beaa cieat

to make a drill enter with any degree of accuracy, so the fol-

lowing arrangement of drills is followed: Two 3/8-inch

drills for spotting the holes on a convex surface, two

23/64-inch drills for making the holes, and two 3/8-inch finish-

ing reamers; in this way two holes are finished in about three

minutes. The rods are then reversed and the other two holes

of the same end are completed in a similar manner.

The fourth operation consists of milling the oil grooves in

the ends of the rod and is an operation performed in the jig

shown in Fig. 7. Jig casting A is an inverted T-piece with a

large plug B extending on each side the length of the con-

necting rod boss. The rods are slipped over this plug B, and

as they are a close fit they require no clamps. The small end

Fig. 9. Tools for Pressing the Bushings into the Rod and Tools for
Finishing the Bushings

is located by a slip bushing C on a plug D which extends

each side of the main casting as indicated.

Milling the fiat seat for the bolt head and sawing off the

cap is the fifth operation. The jig in Fig. 8, which is used for

this purpose, has been especially designed with a view to

rapid production. The construction is similar to that of the

jiij in Fig. 7: a long bar ^-1 tits horizontally tluouKh the

body of the main bracket B and is lield in the latter by
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two set -screws passing tlmxish tlie sides. Two o^lt^i(le

brackets C are also used for holding the rods in place. The
small end of the rod is held as shown by the dot and dash
outline of the rod, on a small rod D. Bracket B is staMonary
on the milling machine table, while the outside brackets V
are shoved up towards the rods which are set on the cross

bars A and D, five on each end, and when these brackets C
are clamped down, clamp screw E is adjusted firmly against
the washer F. holding the five rods on each end securely in

position for the slotting operation.

The sixth operation is performed after the bushings have
been assembled with the rod. The necessary tools for press-
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Fig. 10. Jig used with Tools D and E in Pig. 9

ing the bushings in the rod and also for finishing are shown
in Pig. 9. The small bushing in the rod is of bronze and is

first pressed in place with the plug A on which there is a

hardened steel guide bushing B which enters the hole in the

rod and guides the bearing bushing which is placed between

the head of the plug A and this bushing B. As the bushing
must project beyond the outside of the boss of the rod, some
relief is given to the under-side of the head as indicated, to

permit of this projection. The large bushing for the rod is

a die-casting which is assembled on a hardened and ground
plug C and is then forced in place between the rod and cap.

The plug is then pressed out, leaving the rod ready for ream-

ing. The reamers are of the inserted-blade type, shown at D,

while the broaches shown at E have spiral flutes with the

m - NO. 3 TAPER ,A'S:^'

Fig. 11. Tool used In Seventh and Pinal Operation tor Facing Ends
of Bearing and Giving Radius to Edges

cutting edge removed, so that instead of cutting the metal

away it compresses it into the rod and cap, forming a still

more perfect bearing than that left by the plug C.

For the use of these reamers the jig shown in Fig. 10 Is

employed. The jig has a heavy cast-iron body A. The small

end of the rod fits an expanding plug B which is lightly

screwed down. The rod is then swung under the bushing C
which is a guide bushing for the finishing reamer only. Screw

bushing D is then adjusted onto the large end of the rod until

it touches the connecting-rod bushing. The rod is then cen-

tered by the roughing reamer and the plug B expanded until

it holds the rod securely. Bushing E is the guide tor the

roughing reamer and broaches. The order in which the

reamers and broaches, shown in Fig. 9 at Z) and E. are used

is: Roughing reamer of 2.370 inches diameter; rough broach,

2.372 inches diameter; finishing broach 2.374 inches diameter;

and finishing reamer 2.375 inches in diameter. This may
seem a lot of work to increase the diameter of the hole only

0.005 inch, but it produces a bearing that requires little or

no scraping to form a perfect fit.

The seventh and final operation is performed by the tool

shown in Fig. 11. This operation consists of facing the bush-

ing to the required width and turning the corner radius to

-the finished form. A pilot A on the end of the cutter holder,

. guides the cutter B centrally in the hole. The knurled nuts

C are adjusting collars for taking up the wear of the cutter.

In operation, two stop plates are used for limiting the depth
of feed of the cutler; these stop plates are circular washers
set on the lower end of the pilot.

By this method of machining rods the assembling cost Is

reduced to a minimum, for if the rod be perfectly square with
the crankshaft, no straightening is required, and a minimum
amount of scraping produces a perfect fit, resulting in a

long-lived bearing and a rod of minimum cost.

* * *

POINTS IN THE DESIGN OF A POWER
ELEVATING CROSS-RAIL

By A. W. BOASE"

The illustration shows a power device for raising and lower-

ing the cross-rail of a large planer or boring mill, which
embodies some interesting points in machine design. One
of the chief points in the design is the cheap and efficient

means provided to overcome the thrust of the worms. No
thrust washers or ball bearings are required as the thrust

is absorbed by the shaft itself either by compression or ten-

sion, being in tension when raising the cross-rail.

Another interesting point to notice is the central drive; the

motor is geared to the shaft in the center. This is a feature
which many draftsmen forget to provide and buyers forget

.11a-luiitr.il,.';. 1".

Power Croas-rail Elevating Device embodying Good Points in
Machine Design

to ask for. The location of the drive in the center eliminates

cross-winding tendency when traversing the cross-rail up or

down.

A third point of interest to designers is the advantage of

having the worm shaft in two parts; when in two parts it is

a simple matter to erect the machine. The holes in the

couplings are marked off after the cross-rail Is leveled. The
holes are then drilled and reamed with the assurance that

both screws will work in unison and carry their due propor-

tion of the load. The coupling also makes it easier to dis-

mantle the machine, as may be necessary before erecting it

in a crowded shop.
* * *

SECTIONING A WELDED JOINT
In reply to a question concerning the proper manner in

which to show a welded joint in

cross-section, the Engineering

Xetvs gives the accompanying
illustration as its suggestion of

a good means of showing such a

weld. The characteristics would
seem to be that the section lines

of the one member of the weld

are made to merge into and con-

form with ihe section lines of

the other member of the weld,

thus retaining the identity of the two parts

<^^'</;

WELDED
Mtichhieri/.XTY.

Method of Sectioning a Welded
Joint

The vacuum process of cleaning is now extensively used In

cleaning the upholstery of railway coaches.

•Address: 107 Hurst Road, North Heath, Belvedere, Kent. England.



944 MACHINERY August, 1911

DROP-FORGE DIE-SINKING—

2

By CHESTER L. LUCAS- and J. W. JOHNSONf

In the previous installment of this article, the primary oper-

atfons in the laying out and sinking of drop-forging dies, as

well as the machines and tools used for roughing out the

impressions, were illustrated and described. In the following,

a full description will be given of the hand tools used by the

die sinker and their manipulation, this really" being the most
difficult and particular part in the making of dies for drop

forgings. Additional information will also be given on the

making and operating of drop-forging dies and other data of

importance.

Finishing- the Impression—The Hand Work
Th6 really difficult work of die sinking is the hand work

that is necessary to finish the impression; at least this part

of the work requires more patience and manual skill than the

Fig. 13. Ball Vise used iQ Holding Dies tor Hand Work

machine operations connected with die sinking. Some im-

pressions are full of corners and irregular places that must
be chipped out and smoothed by hand, nearly every job hav-

ing a number of such places. These places must be chipped,

scraped, riffled and polished, and to facilitate this finishing,

the die is held in the ball vise shown in Fig. 13. This useful

device, almost too well known to be described, rests on a pad

of leather, which in shop practice is made by coiling up a

short length of two-inch belting, and riveting it at intervals.

By the use of the ball vise, the die may be held at any de-

sired angle or position, and will remain where put with suffi-

cient stability to resist any ordinary chipping or filing.

Chisels and Chipping

Die-sinkers chisels are made preferably of Jessop's steel,

but any good tool steel will do in the absence of Jessop's. The
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Fig. 14. Ctiiseis and Scrapers used in Die Sinking

stock should be hexagon or octagon, and forged out to the

shapes best suited to the work. Two or three dozen shapes

and sizes of chisels are necessary for the different shaped

places that must be chipped out in the general run of work.

The most useful shapes are the round and flat varieties, some
of which are shown in Fig. 14. The round variety embraces

a great many different curves, all of which are eventually

used. The flat varieties should run from 1/32 inch to 1/2 inch

in width. After hardening, the chisels should be drawn to a
light blue, this temper being the same as that given the ordi-

nary cape chisel, and which will be found a good ordinary tem-

per. The die-sinker's chipping hammer, illustrated in Fig. 15,

is flat-faced and double-ended, so that it can be used either end.

To aid the die sinker in chipping out parts of the impression
that are to be the same depth, depth gages like those shown in

Fig. 15. Die-sinkers' Chipping Hammer

Fig. 16 are used, and occasionally the micrometer depth gage

will be found indispensable; but there are few jobs that re-

quire such accuracy. In Fig. 16 are also shown the two shrink

rules that are used in laying out the die impressions.

In chipping out the stock from the corners and other places

that cannot be milled, there are a few general rules that

should be followed. It is always advisable to chip down or

away from the outline of the impression, for by so doing there

will be no danger of breaking out "chunks" at the ends of the

cuts. In using flat chisels care should be taken to leave as

little work for the corners to do as possible, for the corners

are the weakest parts of flat chisels. Oil should be used spar-

ingly on the cutting edges of all chisels. For convenience in

picking out the different chisels, it is a good plan to keep

them, points up, in round cans or boxes. In all chipping, the

die-sinker should "make haste slowly", taking light cuts and
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•Address : 4 Bailey Ave., East Saugus, Mass.
tAddress: 19 Harrington St., Revere, Mass

Fig. 16. Shrink Rules and Gages used In La^-ing Out and Sinking
the Impressions

many of them, frequently trying the templets and depth gages

so as to be sure he is not taking out too much stock.

Fig. 18 shows the die-sinker chipping out what appears to

be a simple part of an impression, but in reality it is an

awkward place, being the oval end of the impression for a

chain shackle. The second impression is the forming impres-

sion; both impressions have been milled out as much as possi-

ble and are now being cleaned up by chipping, after which

scraping and riffling will follow before the rest of the impres-

sions are milled. In most cases, however, it is best to complete

the milling while the die is on the die-sinking machine.

Scraping, Riffling and Polishing

The idea of the chipping is to remove as much stock as

possible from the impression, that cannot be milled or other-

wise machined. Of course, it is impossible to finish the die by

chipping alone; therefore, after the bulk of the steel is taken

out by milling and chipping, the impression must be smoothed

by scraping and riffling.

Scrapers are of several different types. Nearly every me-

chanic is familiar with the three-cornered ana half-round

scrapers, and both of these tools are used at times in scraping

out a die; but by far the most useful kinds of scrapers are

those made of square and half-round straight sections. These
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scrapers are short, made to cut on the end only, and "pare"

out the stock very quickly. As shown in Fig. 14 these tools

are fitted into short, round handles that fit the hanu snugly.

After grinding and stoning the edge of the scraper, the

corners are slightly stoned off so that there will be no tend-

ency to "dig in". By the use of the scrapers, the nigh points

left by the chipping operation are reduced, and the surface

of the impression smoothed. Fig. 17 shows the method of

Pig. 17. Scraping Out the Impression

holding the scraper; In this instance the die-sinker is scraping

out the oval end of the shackle impression, the milling and

chipping having been finished. Scraping is not intended to

remove much of the stock, but is more of a finishing operation.

By' scraping alternately in different directions, the impression

is kept free from grooves and ridges. Should there be any

chatter marks left by the milling operation, they may be taken

out by scraping.

As soon as the die impression has been finished as regards

dimensions with the scrapers, the surface may be carefully

smoothed by rif-

fling. The rifl;iers,

or small bent files,

may be obtained in

a large variety of

shapes, sizes and
cuts. As the illus-

tration Fig. 19

shows, the rifller is

held lightly in the

hand and is worked

back and forth
over the surface to

b e smoothed. I n

other words, it is

filing, on a small

scale. A collection

of the most useful

of the different rif-

flers is shown in

Fig. 21. The most

common form is

the "spoon" rifller,

which comes in

many different
Fig. 18. ch.ppiug Out the Die grades of curves,

its name describing its shape perfectly. By turning the riffler

while using, many different grades of curves may be obtained,

so that there are few spots in a die that cannot be reached

with a spoon rifiler.

Next in point of usefulness comes the flat riffler, which is

made in different curves and widths to take* care of the fiat

surfaces and panels in the impressions. Other styles are the

hook riffler, the knife riffler and the round taper riffler. As

with scraping, the rifflers must be worked over the surface

with ever-changing directions to prevent the formation of

grooves and ridges.

As a final finish to the impression, emery cloth, wrapped

around a file or a piece of wood should be applied to every

part of the Impression, until the surface is perfectly smooth

and free from imperfections, using first the coarse and then

the fine emery cloth. Often the shape of the impression is

such that it can best be polished with emery and oil used

on the end of a stick of wood. The emery will imbed itself

in the wood as it does in a lap. The reason for this finish

is first, to get a good surface on the forging, and second, to

assist the forging to come easily from the die while being

worked.

Types and Typing-

Frequently it happens that in a drop-forging die there are

irregular bosses or ends that cannot be finished on the die-

sinking machine, and that are particularly difticult to chip

out, scrape and riflle to a finish. Usually these places are

deep and narrow, and generally it happens that there are two
of these awkward places to cut out, one in each of the two
dies. It is customary to take care of such places in dies by
means of typing.

A "type" is a punch or small block of steel whose end is

shaped exactly like that part of the forging that is difficult

to cut in the die. Types are hardened and drawn to a purple
temper. The part of the die that is to be typed is milled

and chipped out to as near the outline and depth as is con-

sidered safe. The face of the type is then rubbed lightly

Fig. 19. Using the Riffler—Smoothing the Impression

with Prussian blue, placed in the impression, and with a

piece of copper or brass on its top, the type is struck hard into

the impression with a hammer. This operation leaves the

high places with a blue facing.

These high places are next chipped away, care being taken
not to go too deep, and the process is repeated. If properly

done, the typed part of the impression will gradually assume
the shape of the type and at last, by striking in the type a

number of times, the Impression will take on the smooth
finish of the type and be ready for rilfiing. If the part of

the impression to be typed is cylindrical, the type may be

Fig. 20. A CoUection of Tnmod and Milled Typing Toole

turned up in the lathe; but if not, it must be milled and
filed to shape. Fig. 20 shows a few types for different die sec-

tions, some of which have been turned in the lathe. Turned
types are filed with flats on the tops, to assist striking them.

In making types for shaping the impressions In dies for

forgings whose ends or hubs are shaped like the forging

shown in Fig. 22, there is a very convenient rule to bear in

mind. The rule is this: Shape the sides of the type with a
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curve whose radius is equal to twice the diameter of the

hub. This rule insures the proper amount of draft on the

Impression, and as this form is very commonly used on

bosses and ends .of rocker arms, levers, etc., the application

of the rule is very frequent.

While speaking of the machine work on the die impres-

sion, it was stated that there were exceptions to the rule of

doing all machine work on the impression first. In typing,

we find one of these exceptions. Let us assume that we have

a die to sink for the forging shown in Fig. 23. The impres-

sion would consist essentially of a ring with four projecting

bosses that must be typed. If the ring were turned first,

trouble would be experienced in typing the four bosses, as

the ty^pe would have a tendency to slide into the ring at every

Fig. 21. Die-sinker's Assortment of Rifflers

b'.ow. With such a proposition, it is far better to mill out

and type the bosses before doing the lathe work, in order to

save time and trouble in the typing.

Lettering

When the forging must show lettering, the dies are usually

stamped at the bottom of the impression with the desired

letters. This produces raised lettering on the forgings.

The stamps used are not the usual sharp-line stamps in

common use in the machine shop, but are made deep and
with a flat face, so as to give body to the letters on the forg^

ing. In putting in the lettering, care must be used in the

spacing, for if too closely spaced, there is danger of the stock

between the letters breaking out. To space a word properly,

the central letter of the word should be stamped lightly in

the center of the space to be lettered, and from this central

letter the rest of the word is added on either side. If the

letters are extra large in size, it is advisable to mill or chip

Fig. 22. A Forging to vrhich the Rule for Making the Types applies

out the letters after they have been lightly stamped in the

die, after which they may be put in to the full depth with-

out a large displacement of the steel.

The Gate and Sprue

In ninety-nine cases out of one hundred, a drop forging is

made complete while still a part of the bar from which it

is started and afterwards severed. To hold the forging while

being worked, a sprue must be provided. The sprue is the

connecting-link between the bar of rough steel and the forg-

ing. To form the sprue, a channel is cut from the front

end of the impression to the edge of the die-block. The size

of the sprue should be governed by the weight of the forg-

ing, and in all cases it should be no heavier than is necessary

to support the forging while being worked and trimmed.

The gate is an opening in the front of the die to receive

the bar stock, and is made large enough to admit the bar

without forging or crushing it at all. Fig. 24 shows thi'

operation of cutting the gate, and also illustrates the way
in which the matching sides are planed. The second gate

in the die is, of course, for the forming impression. The
%-inch hole shown in the front of the die-block is for the

purpose of lifting the die; by placing therein a short bar

of %-incb rod, and another bar in the hole on the opposite

side, the block may be handled easily either by hand or with

a chain fall.

Taking Leads or Impressions

For the purpose of seeing just how the forging will look

when it comes from the dies, as well as to check up the

shrinkage allowances and see if there are defective places

in the impression, it is customary to take a lead proof from

the finishing impressions of the upper and lower dies after

they have been completed. Frequently the machinist would
like to be able to use a "putting-on" tool in his work, espe-

cially after he has read his micrometers; with the die-sinker

it is very easy to put on stock if the forging needs it, by

simply making the dies a little larger at the desired point.

A lead will show up any places on the forging that may
need more stock; also, by weighing the lead, a good idea of

the weight of the finished forging may be obtained.

Roughly speaking, the finished forging will weigh two-

thirds as much as the lead proof. The shrinkage of lead is

r\
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Fig. 23. A Forging for which the Die Impression ehould be milled
and typed before Turning

practically the same as that of steel, so that the finished forg-

ing will measure very nearly the same as the lead. In the case

of dies for eye-bolts, etc.. this rule must be disregarded,

because the plugs in such dies that form the central open-

ings, will hold the lead from shrinking naturally, whereas

the forging shrinks most after it has been taken from the

dies. Fig. 27 shows a group of leads from dies for eye-bolts,

hooks, etc.

In taking the lead, the impressions in both upper and

lower dies are cleaned out, dusted with powdered chalk, and

stood on end, after which the dies are clamped together with

a large C-clamp, care being taken to have the matching sides

perfectly in line with each other. The lead is now heated,

care being taken not to burn it, and is poured slowly and
evenly into the dies until it fills the impression and gate.

As soon as the lead has cooled, the dies are undamped, the

lead removed and examined. After making any changes that

the lead shows to be necessary, another lead should be taken

to make sure that the impressions are correct. Fig. 28 illus-

trates the method of pouring a lead.

* The Flash

In theory, the amount of the forging metal in the die Im-

pression when struck, should just fill the impression—no

more and no less. This is, of course, impossible in practice,

although the dies are made to come as near to this ideal

as possible. As a matter of fact, there is always some stock

that must be disposed of, after the impression is full; but

if the dies are well planned and the forging is well done,

there will be a small amount of extra metal, provided that
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the right size of stock is used. This excess stock that is

squeezed out is called the "fln."

To take care of this metal that is crowded out of the

impression, each die is relieved around the impression by

milling a flat, shallow recess, about 1/64 Inch deep and 5/8

inch in width all around the impression. These dimensions

are for dies of average size; in larger dies, the recess or

"flash" as it is called, would be a little deeper and wider. Both

upper and lower dies are flashed in this manner. In addi-

tion, the upper die is back-flashed; that is to say, there is a

deeper recess, sometimes called the "gutter," milled around

the impression at a distance of \i inch from the impression

at every point. This back-flash is 3/64 inch deep, and acts

as a relief for the excess metal after it has squeezed through

the flash proper. Only the finishing impression is provided

with flash and back-flash. The fin is trimmed from the forg-

ing by moans of trimming dies, when the forging is either

hot or cold, depending on the size and shape. Fig. 25 shows

the operation of milling the flash.

The relative positions of the flash and back-flash in regard

to the impression itself are clearly shown on the wrench forg-

ing in Fig. 29, and the sectional view of a pair of dies In

Fig. 30. In Fig. 29, the fln has entirely filled the back-flash,

as the two ridges at the sides of the wrench show. This indi-

sidered that are obtained only through experience, and

appreciation comes only after learning, but we can at least

give our attention to a few general principles that should

be observed in this part of drop-forge die sinking.

After the face impressions are cut, finished, and the Hash,

gate and sprue completed, the dies are clamped together

just as they were for taking the lead. Next, the rough sur-

faces of the right-hand sides of the blocks are chalked. The

reason for using the right-hand side of the dies for the

breakdown, is to make the forging operation easier for the

forger, it being much easier to swing the bar on this side.

A half-lead, or a templet of the forging, is then lai<l on the

dies and the outline scribed. The location of this templet

is important. If the piece is symmetrical, one-half of the

outline should be on each die. If not, a parting line must

be decided upon and the templet placed with this line even

with the parting line of the two dies. A second line is next

scribed 1/16 inch inside this outline in all places except

the following: First, in all vertical places of the break-

down, the outline is given a draft of 7 degrees, part of which

is marked outside the outline, and from that point running

to the same distance within the outline at the bottom of the

breakdown outline. Second, all right angles or abrupt bends

should be well rounded off, so as to prevent the formation of

Fig. 24. Mining the Oate Fig. 25. Milling

cates that the stock was a little too full, not being drawn

small enough at this part of the forging. Fig. 30 illustrates

the appearance of the flash in section, with the back-flash in

the upper die. As before stated, the forming impression is

not flashed. This set of dies was for forging a plain ring,

and although a simple set of drop-forging dies, they illustrate

a few points of .interest.

The finishing impression is placed as near the center of

the blocks as is practical, to secure the best effect of the

blow, as well as for strength. The plugs that form the center

of the ring are given a 10-degree bevel inside, while the

rest of the impression has but 7 degrees. These plugs come

within % inch of meeting, and the forming impression has

plugs that are well rounded over, to give them strength for

the hard service that they receive, as well as to spread the

stock. These plugs barely meet. The edges of this forming

impression are also rounded to give strength, and to prevent

the formation of cold-shuts. In the finishing impression

these corners are made nearly sharp, so as to finish the forg-

ing. The opening on the right is the breakdown or edger.

The Breakdown

One of the most baffling points of drop-forge die sinking,

to the novice, is the planning and making of the breakdown,

edger or side-cut. These three terms are identical in mean-

ing and all three are in common use in various shops. In

laying out the breakdown, there are many points to be cou-

the Flash Fig. 26. Milling^the Breakdown

cold-shuts. Fig. 31 illustrates a few templets and the break-

downs for the forgings, showing the points of difference

between the templet outline and the breakdown outline.

The width of the section used as the breakdown should

be sufficiently wider than the forging to give plenty of room

for the work of forging. For a forging 1 inch thick, the

edger should be ll-y inch wide, and about the same propor-

tions should be followed for forgings of other widths. At

the rear end of the breakdown, a cut-off is provided to trim

off any extra stock that has been drawn out on the anvil.

Beyond this cut-off the die is cut away for clearance. The

breakdown must be provided with a section that corresponds

to the gate and sprue of the die impression, but it must be

made slightly longer, so that the forging will not be stretched

off when struck in the Impression. This may be noticed on

the die shown in Fig. 11 (see July number of Machixekt),

at the left-hand side. The breakdown -will be at the right

when the die is set up in the hammer, as this particular

die is a top die.

The breakdown section should be a part of the die-block,

and not bolted on the side as is sometimes done. There are

cases where the breakdown must be a separate piece, but in

nine out of ten dies, it is practical to have the breakdown

a part of the die-block. Occasionally it happens that the

form of the edger or breakdown must extend above the face

of the die-block itself. If the amount of projection is not

over 1 inch, the best way to accomplish this result is to



948 MACHINERY August, 1911

plane away the rest of the face of the die, so as to leave the

edger projecting. If the distance is gi-eater than 1 inch, a

separate piece may be dovetailed in and held in place by a

pin driven through the edger and into the die-block. The
inserted piece should be a force fit in the dovetailed recess in

the die-block. The breakdown should never be built up with

a piece bolted on the side of the block, for the bolts will jar

loose or shear off. Generally speaking, it Is poor practice to

use screws for dies or attachments for a drop hammer on

account of the vibration.

Fig. 26 shows the method of setting up the die-block in

the die-sinking machine for the purpose of milling the break-

down. After the correct outline for the edger has been deter-

mined, the line should be scored plainly with a small chisel.

The die'block is then held in the vise of the machine on its

side, and with a long straight cutter the breakdown is grad-

ually cut in to the line.

The cut-oit connected with the breakdown section of the

die should not be confused with the cut-off for severing the

forgings from the bar when they are to be cold-trimmed.

pig. 27. A Group of Lead Proofs

The cut-off on the breakdown merely cuts the stock to length

after being drawn out on the anvil.

The Anvil

There is little to be said in regard to the anvil. The two

fullers have slightly crowned faces, and the corners are well

rounded. Beyond these fullers, the die is milled away to

clear the stock after it has been reduced, and to clear any

large parts that must be left. The anvil is placed on the

left-hand side of such dies as require it, and as has before

been stated, its purpose is to reduce the stock for

the thin sections of the forging. If a double-ended

Fig. 28. Pouring a Lead Proof

wrench is to be forged, like the one show-n in Fig. 29, an

anvil will be necessary to thin out the stock between the

thick ends of the wrench, before striking it into the impres-

sion or edger of the die. If the thin part of the wrench is

% inch by 2 inches, the fullers would be left just 1 inch

apart; that is, each face w-ould be % inch under the face of

the die itself. Thus it will be seen that the fullers are to

square the stock to the dimensions that will "fill" the die

when struck in the impression. The forger draws out the

stock under the anvil just as the blacksmith would under

a trip hammer. About one-half of the drop-forging dies

made require anvils in their make-up.

The Cut-off

Dies that are made for cold-trimmed forgings require a cut-

off to cut the forgings from the bar after completion. This

part of the die is usually placed across one of the two rear

Fig. 29. A Forging showing the Effect of Flash and Back-flash

corners—wherever there is the most room. The cut-ofE is

made by milling away the stock, so as to leave on each die

corresponding chisel-like projections. These edges are not

brought up sharp, but are left with a face of \s inch so as

to hold up well in use. Only forgings that are to be cold-

trimmed require this method of cutting off, but as most small

forgings are cold-trimmed, the cut-off is very commonly found

on drop-forging dies.

Some die-sinkers prefer to cut a vertical channel into the

sides of the dies, and set in steel sections that reach to the

die-shoe flush with the bottom of the die-block. In such cases

these blades project from the sides of the dies for three or

four inches. This muthod has the advantage of permitting

Fig. 30 Sectional View of a Pair of Drop-forge Dies, showing the Flash

new chisels to be inserted, in case of breakage—an advantage

that obviates annealing, re-milling and then hardening the

dies in case the cut-off gives out.

Hardening Drop-forge Dies

The hardening of drop-forge dies is an important part of

the die making, and in small shops, it often falls to the lot

of the die-sinker himself to attend to the hardening, or at

least to oversee it. Dies that contain less than 60-points

carbon must be packed in boxes with granulated raw bone,

sealed air-tight and carbonized before hardening. Those

open-hearth steel dies containing 60-point carbon or over, or

those of tool steel, will harden without such preliminary

treatment.

The Hardening Equipment

A good furnace for the hardening of drop-forge dies is the

Xo. 2 Brown & Sharpe hardening and annealing furnace.

Other makes may be just as efficient, but so many shops use

this particular furnace for the work, that there is no doubt

in this case.

The hardening tank should be about 4 feet square and 3

feet deep. The water supply should come in at the bottom,

and the supply pipe should discharge upwards, so as to send

a strong current toward the top of the tank. The overflow
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should be a 6-inch pipe opening from a point near the top
of the tanli. if dies must be hardened in a tank without
circulation, a large wooden paddle must be used to agitate
the brine during the hardening. The best method of secur-
ing a good supply of cold brine, is to have a small reservoir
out-of-doors that is covered over and yet exposed to the air.
Prom this cooling tank, the brine may be pumped to the
hardening room, returning by the overflow to be cooled.
Across the tank, about 12 inches from the top, two bars
should be suspended, forming a support upon which to rest
the dies while being hardened. The brine should be a 40
per cent solution, and in the absence of a hydrometer, salt

should be added to the water until the brine will float a raw
potato.

Packing and Heating

For heating, the die^ are placed in cast-iron boxes, in the
bottom of which two inches of burnt gi-anulated bone has
been placed. Cast-iron boxes are used because cast iron
stands the heat well, and the boxes are easily made. The
walls should be at least % inch thick. Burnt granulated
bone is merely the raw bone after it has been used for pack-
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Fig. 31. Specimen Breakdown Lay-outs compared with their Templets

hardening a number of times. Upon this 2-inch layer of

burnt bone, the die is laid face down, and settled down so

that the bone fills the impression and the entire top face.

This layer of bone serves a double purpose, in that it pre-

vents the formation of scale on the face of the die, and also

does not allow the steel to decarbonize. Steel heated in

the open for any length of time will lose its carbon or a good

part of it.

With the face of the die thus protected, the box, die and

all are placed into the furnace and heated slowly and evenly.

This heating takes from six to eight hours, according to the

size of the die-block. The proper heat for quenching a 60-

point carbon die lies between 1425 F. and 1450 F. As the

die is but partly covered, the heat may be seen at all times.

Quenching the Die

When the die has reached the hardening heat, the cast-iron

box. with the die therein, should be taken to the hardening

tank. Here the die is held by the shank and placed upon

the spider within the tank. The water is turned on full

force, striking against the face of the die and driving away
any steam that would "pocket" in the impression if it were

not for the force of the stream. If the steam were allowed

to pocket in the impression, soft spots would be found on

the face that would be detrimental to the life of the die. The
supply valve is left wide open until the brine reaches half

way to the top of the die; at this time the valve should be

closed enough to keep the level of the brine at this point.

As soon as the die has cooled sufficiently to allow the water

to cling or remain at the corners of the top of the die, the

shank of which has at this time changed to a dull red color, the

die should be placed in a tank of oil and remain there until

cold.

A kink in hardening that is worth noting is the method
of keeping the die flat when it tends to "hump" up at the

shank. The hardener has a short straightedge that he keeps

laying on the shank to see If a hump is forming, and such

a condition is very apt to arise when hardening large dies.

As soon as he notices a perceptible hump, he takes a small

hose and plays a stream of water upon the bulging point

until it goes back into shape, (.^are must be taken not to

continue this small stream too long, or the hump will be

driven to the face. A slight hump on the shank (not over

1/32-inch) will not be objectionable, as this will leave the

face of the die comparatively flat. This slight bulging shank

may be surfaced or ground flat after the die is cold.

Tempering the Die

The operation of tempering the die is accomplished by

drawing the die in a tank of oil. The oil should be brought

to a temperature of 450 degrees F. and kept there long

enough to insure the heat penetrating through the die. After

removing from the oil, the corners of the die and the cut-

off must be drawn to a purple color with the aid of a blow

torch. The quickest way to do this part of the tempering

is to polish off these places as soon as the die is taken from

the oil tempering tank, and then apply the blow torch, mak-

ing use of the heat that is already in the die. After the die

is cold, the oil should be cleaned off as much as possible, and

the impression polished out with emery and oil on the end

of a stick. This final polishing completes the work of mak-
ing the drop-forging die.

THREAD ROLLING
By CORRESPONDENT

In performing thread rolling operations, it is essential to

have the roll large enough in diameter to roll freely on the

pin in the holder on which it is mounted. The thread on the

roll should be the opposite hand to that which is to be pro-

duced on the work. For example, if the thread required on

the work is right-hand, then the roll should be left-hand and

vice versa. The diameter of the roll should always be made

an exact multiple of the diameter of the work on which it is

to roll. When the work is smaller than °s inch in diameter,

it is advisable to make the roll twice the diameter of the work,

which will necessitate cutting a double thread on the roll so

that the pitch angle of the thread will be the same as that

required on the piece. The work to be threaded—when cutting

a right-hand thread—should revolve in the same direction as

when a thread is cut in the lathe. The work should also be

well supported, and the roll, whenever practicable, should pass

under the work. The roll-holder should be mounted on the

cross-slide of the screw machine, and should be provided with

up and down adjustment, so that the roll can be set to the

correct height.

In forming a thread by rolling, the material is displaced,

part of the thread being formed by raising a certain amouni

of the material above the circumference of the work. This

necessitates turning the work to a smaller diameter than the

finished diameter of the screw. For information pertainiiv.;

to the diameter of the blank, see the article entitled "Cal

culating the Size of Blank for Rolling Screw Threads," in thr

November, 1909, number of M.\chixery, engineering edition,

and also "Thread Rolling" in the February, 1910, number of

Machinery.

The roll and the work to be rolled must travel at the same

rate of speed, which, of course, cannot take place except when

the roll is rolling the full thread; consequently an incorrect

thread is produced w-hen starting the roll. The thread on the

piece W'ill, however, be more and more nearly correct as the

roll is finishing the thread, and when at the full depth it will

be an absolute reproduction as far as the form of the thread

is concerned. The roll and threaded piece will then rotate

at absolutely the same speed. The slot in the roll holder, in

which the roll fits should be slightly w-ider (about 1/64 inch)

than the thickness of the roll, so as to allow the roll to move
freely and keep in step with the thread on the work.
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COOPERATION BETWEEN DEPARTMENTS
It is not unusual to find that different departments in a

manufacturing plant or macliine shop are actually antagoniz-

ing one another, instead of working in thorough cooperation

and harmony, as the best interests of the business demand.
Sometimes each department considers itself independent of the

remainder of the works; and many a shop foreman appears
to be interested only in getting the work through his depart-

ment at a given speed and under advantageous conditions, re-

gardless of coordination with the rest of the works and of the

effect on the organization as a whole.

The drafting-room and the manufacturing departments es-

pecially are often at odds; and frequently the shop man seems
to delight in having a piece made wrong, provided he can show
that the error was due to a mistake in the drawing.

This Is an expensive condition for the employer, and it is

well worth while for every manager to find out if such condi-

tions exist in his works, so that if necessary he can locate

the causes and eliminate them. Sometimes they originate

from a policy which discourages any personal interest by the

employes in the business. The first essential is for each em-
ploye to attend to his duties as a part of the organization and
to carry out faithfully the work assigned to him; but if the

management too clearly defines a "mind-your-own-business"
attitude toward the employes, it may readily come about that

the latter will give no thought to the interests of the company,
and few enterprises can make headway under such condi-

tions against the strong competition which exists today.

Sometimes lack of cooperation is due to the presence in the

organization of individuals whose habits and mental attitude

toward their fellow-workmen breed discord. Every organiza-

tion is better off without such men, no matter what their me-
chanical ability may be. In the long run, the cooperation of

a large number of average men will easily outweigh the

greater ability of any individual whose presence causes trouble.

In general, the means for securing thorough cooperation

by the different parts of an organization lie with the manager
himself; and through him with the men whom he selects

as heads of his departments. The ideals and methods of the

leaders are quickly reflected in the attitude of those who
fill subordinate places.

SELLING MACHINERY ON TRIAL
Until a new machine has been tried out by the average run

of workmen, more or less unfamiliar with its operation, there

is always doubt of its ability to do the work for which it was
designed, and no matter what means the manufacturer uses

to discover all the weak points, he cannot put himself in the

place of the men who are to use it on everyday work: hence

the desirability of acquiring experience that will enable him
to improve the efficiency and durability of his machine—at

the expense of the users. This is one strong argument for the

propriety of selling a newly designed machine on trial. If it

proves unsatisfactory, both parties have lost by the transac-

tion, but if the trial is a fair one the maker has gained ex-

perience that will help him to perfect the weak points that

have been discovered; and selling machinery on trial to gain

this experience is justifiable from the maker's standpoint.

But to sell machinery that has been fully tried out on trial

is poor business policy, and so far as we know, is seldom re-

sorted to by established concerns. It implies weakness on the

part of the manufacturer, places him at a disadvantage with

his competitors, and an unscrupulous user sometimes does not

hesitate to make claims for which the operator rather than

the machine is responsible.

A manufacturer who has been more than ordinarily success-

ful in marketing his product, and to whom we submitted this

question, replied:

"Sometimes I think it requires greater art to sell on trial

than to sell outright subject to no conditions. Corliss worked
out a success for himself and his engine by selling on trial,

usually with a guarantee to save, a fixed amount per month or
per annum. In a smaller way I worked out the same thing
in the introduction of our machine by guaranteeing in some
cases to save over $1UU per month and permitting the customer
to pay in that amount; also agreeing to take out the machine
and stand the expense of demonstration, provided the cus-
tomer was not satisfied.

"Of course at that time the machine was what we would
ordinarily call a new machine, but there is no chance cf

making any sharp distinction between an old machine and
a new one; all machines of progressive companies are in a
sense new machines. If they are old ones, they may be new to

the work, or to the environment in which they are placed.
"So far as the manufacturer is concerned it seems abso-

lutely necessary that the machine should operate satisfac-

torily; but ordinarily the machine should not be sold on trial

on account of the risk of implying the possibility of its not
being satisfactory."

The better method, and one that is adopted by most experi-

enced manufacturers of special machines, is to guarantee the

character of the work and the output. The carrying out of

the guarantee often costs the services and expenses of the

maker's expert for several days, and sometimes the sale may
net a loss; but the machine stays sold, and the first sale paves

the way for more, which cannot be said when a machine is

sold on trial and taken out because it is unsatisfactory. In

the latter case, the buyer must make good; in the former, the

manufacturer has that responsibility and opportunity.

STARTING SMALL SHOPS
A machine tool dealer in the West recently brought to the

writer's attention a number of cases in which the apparent

misfortune of losing a job had been the cause of starting a

good mechanic in a little business of his own, which was an

advantage for several parties—the mechanic, the dealer and

the manufacturers whose tools he sold.

The time when such a man can start a machine shop in

a small way and progress to greater tilings is not yet past

^^at least not in the Middle West. The dealer cited several

cases where good mechanics had been laid off during dull

times, and rather than go idle had put their savings into a

limited machine shop equipment, beginning as a rule with

jobbing work and gradually w-orking into some regular line

of manufacture. Nearly all the small plants in the Middle

West, this dealer said, had started in this manner; and what
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is quite remarltable, among those that have been so stafted,

a comparatively large proportion, estimated at 75 per cent,

have succeeded.

One reason why small tool shops are generally busy in dull

times when larger plants are almost idle, according to our

friend the dealer, is because in good times more firms make
some of their own small tools. They require a few tool makers
anyway, and keep them busy" at odd moments making standard

tools. They can get along with an old lathe almost indefinitely,

but not very well with a broken tap, or a reamer worn under
size. When trade falls off, these high-priced men often have

to go first in order to cut expenses, the firm preferring to buy
what small tools are necessary.

It is of particular interest to note that it often requires a

sudden break, or au occurrence entirely out of the ordinary

to awakea the dormant capacity in some men. Many of those

referred to, if they had not lost their jobs, would still be

worlfing as employes, probably in some inferior capacities,

with no immediate prospect of any change or improvement.

They only needed a "jolt" to demonstrate that they had the

courage to start for themselves.

SOFT IRON VS. HARD IRON FOR MACHINE
TOOLS

The cast iron produced in America generally is somewhat
softer than the irons of England and the Continent, and

American machine tools have been adversely criticized because

of the consequent softness of the bearings, ways, slides, etc.,

and their supposed greater rapidity of wear.

Although our cast irons are softer than European irons,

experience shows that they do not wear as rapidly as the

harder irons, strange as it may appear. A reason assigned

is that the hard iron is very close-grained and "dry," having

little or no oil-absorbing quality; American iron being more
open-grained or porous, absorbs a small amount of oil when
lubricated and feeds it out as the slides become dry. The
slides or bearings are not readily cut or scratched even when
neglected. It is alleged that a certain European imitator of

American machinery has found it necessary to increase the

area of way's fifty per cent in order to secure the durability

of wearing surface of an imitated American machine.

Another important advantage of the soft American iron is

the lessened liability of breakage under shock. Walls one-

half inch thick on American machines must be replaced by

three-fourths or one-inch walls when made of the European
cast iron. These considerations are important. Coupled with

the novelty of design that characterizes American machine
tools generally, is a natural advantage in the quality of the

material, due to our native ores.

However, there are two sides to this question, the same as

to all others, and the opinions expressed by a number of Ger-

man users and makers of machinery in the article by Dr.

Grimshaw in another part of this number are of general

interest to American machinery builders.

THE HOBBING PROCESS OF CUTTING
GEARS

The value of the bobbing process of cutting spur gears seems

uncertain to a number of gear-cutting experts and users of

gearing. While some concede that bobbing is unrivalled in

speed of production, they insist that bobbed gears are of

little value except for low-grade work in which the peripheral

speeds are less than 400 feet per minute. Others claim that

the bobbing process has produced bad work only in certain

cases because of the inexperience and ignorance of the oper-

ators of the machine. The detective design of certain bobbing

machines and hobs is also given as the cause of bad work.

Although the bobbing process has certain defects and lim-

itations, to us it seems to have large possibilities. The
milling machine type of gear-cutter on which gears are cut

by successive indexings certainly has limitations and defects,

three of which, likely to result in bad gears, are: end play

In cutter spindle, creeping on arbor caused by local heating of

gear rim, resulting in a thick or thin tooth, and inaccurate

index wheels. Notwithstanding these and other posslblUtieB

of producing poor work, accurate smooth-running gears are

the rule where proper care is taken, especially to Insure con-

centricity of the bore and pitch circle. There are those who
assert that lack of concentricity is the cause of more noisy

gears than all other causes put together.

Many users of bobbing machines, familiar only with the

formed cutter ffpe of gear-cutting machine, have not realized

the need for being scrupulously careful in setting the hob
at exactly the right angle—not in degrees merely, but in

degrees and minutes. Moreover, the angle of setting is not

fixed. As a hob is ground, its diameter decreases, and a de-

crease of diameter changes the setting angle. Another cause

of trouble is lack of care in setting for depth. A hob gear

cutter, the same as a milling gear cutter, should be set so as

to produce teeth of the correct thickness on the pitch line,

if the best work is required. It is better to spend some time

in experimenting, and spoil a few gear blanks in determin-

ing the best setting, if perfect gears are thereby afterward

made, than to turn out a lot of indifferent or positively de-

fective gears because the setting of the hob is inaccurate.

But whether milled, shaped, planed or bobbed, the bore must
be truly concentric with the pitch circle if quiet-running

gearing is to be produced.

ESTIMATING STOCK FOR SCREW
MACHINE PRODUCTS*

By S. M. HOVIS

In the Data Sheet Supplement is given the amount of stock

necessary for the production of 1000 pieces on the automatic

screw machine, when the length of the finished piece and the

thickness of the cut-off tools are known. In using this table,

when the foreman wishes to place an order on the store-room

for stock, it is only necessary for him to add to the length of

the piece, the width of the cut-off tool blade used, and the

number of feet of material required for 1000 pieces will be

found in the table.

Screw machine stock usually comes in bars oi 10 feet

lengths, and in making up this table an allowance is made

for chucking on each bar. The amount to add to the length

of the piece for the cut-off tool is given in the following;

this is the standard in a large number of shops:

Diameter of Stock Width of Cut-off Tool

in Inches Blade in Inches

0.000—0.250 0.045

0.251—0.375 0.062

0.376—0.625 0.093

0.626—1.000 0.125

1.000—1.500 0.156

The table can be extended to take in other lengths not

shown in it by using the following formula:

f= (L + W) X 84.0336

where

i<^= number of feet required for 1000 pieces,

L := length of piece,

ir^ width of cut-off tool blade.

It is also sometimes convenient to know the weight of a

certain number of pieces, when estimating the price. The

weight of round bar stock can easily be found by means of

the following formulas:

For brass stock

W=3D= X 2.85S4 X F
For steel stock

W= D' X 2.6748 X F
For iron stoclv

W= D' X 2. 6508 X F.

where

TV= weight in pounds,

D =: diameter of stock,

F= length in feet.

* * *

A few shop kinks and wrinkles are a sign of resourceful-

ness. Too many indicate the despoliation of untrained ge-

nius.

• With Data Sheet Supplement.
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THE MANUFACTURE OF A DIRECT-
CURRENT MOTOR*

By A. M. MACFARLANDt

The subject of electric drive, whether in the individual or

group form, is occupying such a prominent place in the minds

of many of those who are concerned with the matter of shop

operation, that an article on the manufacture of a standard

motor should prove acceptable. Especially is this true when

it is considered that in every walk of life, electrical power

enters more or less in some form or other.

It can readily be appreciated that in such a mechanism as a

motor, the parts of which bear a great similarity to each other.

sentative of the smaller class of motors such as are commonly
used for individual drive. The method of manufacture is typi-

cal of that used in the production of small direct-current

motors, in general, a number of the processes, however,

being peculiar to the Crocker-Wheeler shop.

As before mentioned, much special machinery is employed in

the manufacture of motors. In this particular, the policy of

the Crocker-Wheeler Co. differs slightly from that of many
electrical concerns, for this company believes that if a machine
is built so that it can only produce a certain piece in a certain

way, and is not capable of a slight change, the making of

improvements is discouraged, for any improvements changing
the design of the part will necessitate discarding the whole

i>^.°a=.
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Fig. 1. Componeut Parts ol" SniaU Direct-current Motor of the PartiaUy-encloeed Type

in niiicliines of varying powers and different purposes, many
special methods of production have been devised. In fact,

while most of the operations might be performed on standard

equipment, it has been found profitable, and for the matter

of competitive production, a necessity, to use special machin-

ery. It will be noted, however, that nearly all the special

machinery employed is of a very simple character, capable of

being operated for the most part by unskilled labor, specially

trained for son:e particular operation.

In the selection of a typical machine for descriptive pur-

poses, it is advisable that one which is well known be chosen.

For this purpose, the type L, Crocker-Wheeler motor was con-

machine. Thus a compromise is made by having tlie manu-

facturing equipment so elastic that slight changes in any part

of the construction from time to time, such as experience in

the art of motor-making may dictate, can be made.

Consistent w-ith the principles of modern machine design,

the parts are made absolutely interchangeable throughout, and
the wearing i)arts are reduced to the smallest possible number.

The parts themselves and the actual processes through whicli

they pass in the manufacturing will next be considered.

General Description

The type L motor is of the partially enclosed type in which

none of the parts are exposed or subject to injury from knocks.

Fig. 2. Horizontal Milling Machine set up to mill the Feet of Motor Frames

sidered to be representative, and an idea of the extent to

which it is used may be gained by the stnti'ment that over a
million dollars' worth is in use, not only in America, but
abroad as well. This type of motor is made in all sizes from
1/20 to 7 1/2 horsepower, so it may be considered as repre-

* For additional iDroriiiation on tliis and allied siilijccts. see tliu
following articles previously published in Machinecv : "Pole Piece
Design for Dynamos," May. IOCS; Mechanical Calculations and
Data (or Dynamo Design," January, 1007, and Winding of Direct-
Current Armatures," March, 1906.

i Adverlising Manager, Crocker-Wheeler Co., Ampere N. J.

Fig. 3. Boring tmd focing the Frame on a Special Horizontal Boring Mill

Pig. 1 shows all th,' individual parts of the motor dismantled.

A is the magnetic frame, the main portion of the motor; B.

the armature; C, the two motor-heads which carry the oil-

ring journal boxes D; E, one of the laminated pole shoes which

are bolted to the inside of the magnetic frame; F. the field

coils; and G, the brush holders and the accompunying parts

which are held in the porcelain bushings shown in the motor-

heads to the left. The other small parts fulfill minor require-

ments. It can be seen that -while the motor, as it normally

stands, appears to comprise very few parts, when they are
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giouped together as shown they make a goodly number. It

will be observed, as the description progresses, that the parts
before assembling into the units shown are many more than
indicated in the illustration.

Magnetic Frames
The magnetic frame shown at A, Fig. 1, will bo considered

first in the course of machining. In accordance with good
practice, this part, as well as all the other parts, is made
with just as little metal to be removed as possible, so that the
machining operation is light. Pig. 2 shows the first operation
in this machining process; the feet of the frame casting are
milled in a horizontal milling machine, being held in a special

chuck. It will be noticed by referring to Fig. 1 that this mag-
netic frame has two pole pieces and also two circular ends. In
this jig, two jaws center the casting on the pole faces, while
two other jaws center it on one of the ends, thus locating the
casting centrally and making it possible to cut down the sub-
sequent boring to a very small amount. As all the parts are
interchangeable, it is absolutely necessary that the height

Fig. 4 Enlarged Interior View of Motor-head, showing: Brush Construction
and Method of Securing

Fig. 6. Punch Press lorming Core Lamination ^pith Enlarged Vie^ of
Laminataon in Lower Corner

from the feet to the center of the machine be absolutely uni-

form in all.

As just mentioned, the milled feet of the frame furnish an

accurate attachment to the bedplate of the boring and facing

machine shown in Fig. 3. The type of boring mill shown,

especially adapted to this class of woi'k, will take the three cuts

at the same time, facing off the ends and boring out the pole

faces. In order to set up quickly and have the central distance

always uniform from the feet, special parallel blocks are pro-

vided, such as indicated. The clamping bolt shown is unique

in its construction and might be advantageously used in many
plants.

The easting thus Ear machined is removed to the drill press

where the feet and poles are drilled and the necessary' holes

threaded. The holes for the attaching of the pole pieces are

drilled and tapped from the outside, this being the most con-

venient method. In order that these holes will not be visible

on the exterior of the casting, they are plugged up, leaving the

casting with a smooth surface. For this drilling operation,

jigs are used throughout, the interchangeable feature being

kept constantly in mind.

Motor- heads

The next operation is the machining of the motor-heads

which are shown at C. Fig. 1. Fig. 4 shows an enlarged view

of the motor-head which carries the brushes. In the machin-
ing and designing of these heads, great care must be taken

that the bearings remain in true alignment. The first step in

machining is to rough bore the hole for the journal box, after

which the head is forced on a mandrel, the rim faced, and the

flanges turned to fit on the end of the motor frame. After this,

the heads are removed from the mandrel and bolted to the

motor frame, where a finishing cut is taken from the bearings,

removing 0.004 inch, left for that purpose. This is accom-
plished by the use of a pilot reamer which fits one of the ends,

while the other end is being reamed to the exact size of the
journal box. The journal box is then put In place, this, in

turn, acting as a guide for the boring-bar, while the other end
is being finished true to size. This method insures the bear-

ings being in exact alignment.

These journal boxes, which are shown to best advantage in

Pig. 5. Three Views ot Die-cast Bearing : these Bearings only require
Finish Reaming

Fig. Building up Core under a Hj'draulic Press, shopping Pump
and Connections

Fig. 5, are made from Lumen metal, die-cast to almost the

exact finished dimensions. Their construction is clearly indi-

cated in the illustration. They are provided with ring oilers,

as is usual in journals where the shaft revolves at high speed.

In the smaller sizes, grease cups are used instead of rings, as

shown to the right. It has been found that the metal on the

surface of die-castings is considerably harder than that of the

interior and furnishes a much better wearing surface; for this

reason the inside bearing is cast very slightly smaller than the

finished size, and a light finishing cut is taken with the

reamer so that the wear-resisting qualities of the die-cast sur-

face are not destroyed. The outside of the journal box is fin-

ished in the usual manner by placing on a mandrel. This

journal box is provided with a circular groove which is just

opposite a corresponding ring on the armature shaft, the pur-

pose of which is to throw off any oil from the shaft which

has collected in the groove.

Going back to Fig. 4, it is interesting to note the construc-

tion of the brush-holders, which are carried in the head.

They are contained, as indicated, In porcelain bushings A,

which are secured in the head by molten type-metal poured
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around them, as shown at B. making a rigid connection, instead

of swinging around the point of suspension as is usual. It is

considered that the latter method of attachment does not give

uniform wear at the brushes, the edge nearer to the point of

suspension wearing more rapidly; for that reason, the con-

struction shown in the illustration has been followed out very

successfully. The brush holder C is rigidly attached to the

pin which passes through the bushing A and contains the

brush D, this brush being free to slide back and forth in a

straight line. The coil spring E. pressing on the upper end

of the brush, keeps it in contact with the commutator at all

of Fig. 6 shows the simple punching process by which these

laminations are made. It is interesting to note the large

sizes that may be made by this punching process; laminations

up to three feet in diameter—sometimes larger—may be made
at one stroke. For the very large sizes, it is customary to

use a notching machine which indexes for each of the separate

notches. It is also worthy of note that the punching dies for

these laminations must be very carefully made, for any burr

would spoil the accuracy of the pile formed by the laminations,

preventing them from coming in close contact.

After the punching operation these laminations are carefully

Fig. 8. Punching Pole Laminations Fig. 9. Riveting tog.

times, so that its path is radial, insuring uniform wear on the

end. The leads are brought to binding posts on the outside

of the porcelain bushings just described. This method of

bringing in the leads is unique and has the decided advantage

of keeping the wiring, which is commonly inside the head,

entirely on the outside and free from oil which has a tendency

to destroy the insulation. This type of construction bears a

close analogy to that of the automobile spark plug.

The frame thus far assembled, after having these operations

performed upon it, is forwarded to the chipping department

Lber Pole L.Hminatioiia tig lu. Punching ^oii:iiiuiutor Segments

heat-treated in annealing furnaces, in order that the iron may
be made as soft as possible. This is done in order that the

magnetic reluctance may be reduced to a minimum, tor it is a

well-known fact that the harder the metal, the more difficult

it is to rapidly change the direction in which the magnetic

lines flow. •

Following this annealing process, the laminations are

coated with a special insulating varnish and arranged in piles

of five. Between each of these units of five a sheet of insu-

lating material is inserted as a means of preventing the gen

Fig. 11. Component Pai-ts of the Commutator

where any rough projections are removed by means of pneu-

matic tools, followed by sand blast, after which the casting

receives the final filing operation. The assembled unit is next

treated to a coat of black paint of a special composition,

designed to form a foundation for the japanning which
follows.

Armature Core

The armature core is made up of a series of thin metal
punchings, called "laminations," of the form shown in the lower

right-hand corner of Fig. 6. These laminations are made of

special "non-aging" metal, provided in sheets of suitable thick-

ness and size to form the required diameter. The main part

Fig. 12. Building up a Commutatoi- in a Temporarj- Clamp

eration of eddy currents in the cores. These eddy currents

are similar to the currents generated in the cross-bars of a

dynamo armature, and have a heating effect on the revolving

armature if not destroyed. Breaking the lengthwise electric

path by inserting these insulating layers, makes it impossible

for the eddy currents to flow.

When a sufficiently large pile of these laminations has been

prepared, they are placed under a hydraulic press, such as

shown in Fig. 7, where they are compressed into a solid mass,

being retained temporarily in that position by small bolts

inserted in the grooves, as indicated in the illustration.

The core, now being properly assembled and held together
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by the temporary bolts, is forced onto the shaft over a key
provided for that purpose, by means of another hydraulic
press. It can be seen that these punchings must be very care-

fully made in order to have them fit the shaft exactly and not
be at all eccentric, as this latter consideration is very impor-
tant if exact balance is to be maintained. The armature
assembled on the shaft is removed to a filing machine where
the slots are filed to a smooth finish, as no matter how accur-
ately the dies are made, with a series of laminations such as
in an armature, the slot surface is bound to be more or
less rough.

It will thus be seen that the proper construction of this
armature is very important, for much depends upon the pro-

portion of the slots,

the material of

which it is formed,

the manner in

which it is insulat-

ed, the manner in

which it is an-

nealed, and the ef-

ficiency of the
mechanical means

by which it is at-

tached to the shaft.

The armatures

for larger machines

are constructed in

a similar manner

with the exception

that for ventilation

purposes hollow
separators are in-

troduced b e t w een

the laminations at

intervals along the

length of the core,

which lieeps the

temperature down
in the interior of the coil, the centrifugal action of the rapidly

revolving armature creating a current of air.

Pole Shoes

A rather unique construction for a motor of this size is the

malviug of laminated pole shoes. These are punched in exactly

the same manner as that used in making the armature lamina-

tions, the operation being shown in Fig. 8; one of the small

laminations is shown at A on the press table. Their con-

Fig. 13. Forcing Commutator into the
Retaining Ring

Pig. 14. Slotting the Ends of the Commutator to receive Coll Terminals

struction can be more clearly seen in Fig. 9. The material,

method of treatment and other particulars enumerated in con-

nection with the armature laminations receive as careful atten-

tion for the pole shoe laminations. The idea of using lami-

nated pole shoes instead of a solid casting is to avoid wasteful

eddy currents, and it is considered worth the additional ex-

pense which this process undoubtedly incurs.

The necessary number of these laminations to form a pole

shoe are assembled and compressed to a solid condition under

a hydraulic press in a manner similar to that previously

described. Before the pressure is removed, holding rivets are

passed through the holes and solidly headed up on both ends,

the methods of lining up for this riveting process being indi-

cated in Fig. 9. A pile of the riveted-up shoes is shown to the

right in the illustration.

The pole shoe may now be considered as a solid casting, so

rigidly is it constructed. It is drilled and countersunk from

Fig. 15. Forming the Armature Coils

the concave side to correspond to the two previously drilled

and tapped bolt holes in the poles of the magnetic frame.

Coramutator
The commutator is a very important part of the motor, for

by means of this device, the current is given the necessary
reversals in direction to rotate the motor. Fig. 11 shows the
integral parts. A is an assembled view of the commutator; B,
one of the copper segments of which it is made; C, one of the

intervening mica segments; and D, two end collars threaded
respectively right- and left-hand, and drawn together by the

corresponding right- and left-hand connection E. These end
rings D fit into the V-part of the copper segments, which are
arranged in a circular ring, and compress them when drawn
together by the coupling E. The compression also tends to

Fig. 16. Taping the Armature Coils

draw the segments radially inward. Fig. 10 shows a press at

work cutting out copper segments such as that shown at B,

in Fig. 11. The segment bars are rolled in the form of a

sector of a circle, so that when assembled they form a com-

plete ring. The mica strips which are punclied in the same
way are just thin sheets.

Fig. 12 shows the assembling of the commutator. Alter-

nate pieces of copper and mica are inserted in a clamp form,

such as that shown at A. When the necessary number has

been introduced, the clamp is tightened down and the whole

removed to the press shown in Fig. 13. Fig. 12 also shows, on

the table, the parts previously illustrated in Fig. 11. The commu-
tator ring, assembled in the clamp, as just mentioned, is placed

over a form, the internal diameter of which is slightly smaller

than the inside diameter of the clamp, so that the press forces

the commutator into this ring, pressing it radially inward by

so doing; when entered, the wooden clamp is removed. The
commutator in its steel retaining ring, next has the end clamp
rings and the center tubular section assembled to it. This
tubular piece is formed of cold-drawn steel tubing and is pro-
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vided with a notch at one end. as indicated in Pig. 11, which

serves as a small keyway. While this piece is a force fit on

the shaft, this keyway fitting over a pin in the shaft provides

an extra precautionary means for preventing the commutator

from slipping. The assembled commutator is next taken to a

specially built machine, indicated in Fig. 14, where the inner

end of each of the commutator segments is slotted to receive

the ends of the connection wires from the armature windings.

Just previous to this operation, the assembled commutator is

baked in an oven where the temperature is raised to a certain

predetermined degree and where the commutator is allowed to

remain for a period of several hours. The mica insulation

is impregnated with a viscous substance which before being

baked may be softened by heat. The object of this baking in

the O'Ven is to so harden this viscous substance that the com-

mutator forms a solid unit, in other words a practically solid

ring. Before cooling down, the inner tightening ring is

screwed up still tighter in order to take up any slack which

Fig. 17. The Varni.shing R The Coils are impregnated

may have occurred through the softening of the mica seg-

ments. The commutator, now being completely assembled, is

forced on the shaft as before mentioned under a hydraulic press.

Armature Coils

The manufacture of the armature coils is possibly the most

interesting part of the whole process through which the vari-

ous parts of the motor go. The wire instead of being directly

wound upon the armature, as was originally the method in

the early machines, is formed into coils which may be set into

the slots of the face of the armature, the connections of the

coils being properly connected to the armature segments. Fig.

15 show's a row of special machines used for winding these

armature colls. A is a form consisting of a member solid

with the revolving shaft and an outer removable member, be-

tween which the wire is wound. The connecting lead is formed

by taking an end of the wire, as at B, and temporarily winding

Fig. IS. Balling Ovens v?here the Varnish has all its Viscosity Baked Out

it around a peg. After a certain definite number of turns have

been placed on this form, thin strips of soft metal are slipped

under the form in the cut-outs C and bent around the form to

retain its shape. The removable cover of the form may then

be taken off and the coil slipped out. A lot of these coils, as

formed, are shown at D, the temporary metal-holding clips

being shown at E. The operators, being constantly engaged

on these coils, become very dexterous in their production.

These formed coils must next be insulated. The difference

in potential between an individual turn of the coil and the

turn next to it is very slight, so the amount of insulation

between the different wires does not require to be very great.

Fig. 19. Placing the Armature Coils In the Slots of the Artnalure

On th;^ other hand, the difference in potential between the coil

as a whole and the armature, is comparatively high so that prac-

tically all the insulation must be placed around the coil rather

than between the individual wires.

Fig. 16 shows the method of insulating the coils by covering

the surface with linen tape. Here special machines are used

which, however, are adaptable to coils of all shapes or sizes.

A roll of tape A, kept under tension by an internal spring, is

fastened to a ring B which revolves on a projecting shoulder
(' of the frame of the machine. Both revolving ring B and

projecting ring C have a corresponding cutout I), through

which a coil may be inserted from the outside. The end of the

tape roll is first wound around the coil a couple of turns,

when power, which is transmitted to the revolving ring by a

belt, causes the roll of tape to revolve with its carrying ring

around the coil, taping it from one end to the other. Consid-

Fig. 20. Conceding the Armature Coil Teini.nals :u iLl;; Kespei-tive
Commutator Segments

erable practice on the part of the operator is required to pro

duce an even, uniformly overlapped tape surface, and it is

remarkable how efficient operators become and how rapidly

the coils can be produced.

The varnishing of these coils is interesting: After the coils

are formed on the winding machines illustrated in Fig. 15, the

coils are taken to the varnishing room shown in Fig. 17, where

they are immersed in big tanks of special varnish, such as that

shown at A. A bunch of them is shown at B. being held by

the leads. The coils are placed in racks, as at C, and lowered

into the compound. The rack C. as shown, is being used for

immersing field coils, a description of which will be given

later in the article. The armature coils, after the dipping pro-

cess, are placed on racks D where they are allowed to drain

for awhile, after which they are taken to the oven to be baked.

The larger coils are subjected to a little different treatment,

going through a vacuum impregnation in the tank E, the cover

of which is swung back. The coils are placed in big racks and
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lowered into this tank, following which the cover is tightened

down and the air exhausted from the tank; the varnishing

compound is then introduced under high pressure. The
vacuum makes it possible for the compound to penetrate to

the inmost parts of the coil leaving no crevice unprotected.

The smaller coils, however, are ordinarily treated by the dip-

ping process just outlined.

In baking, the coils are hung on racks in ovens such as

shown in Fig. IS. When a sufficient quantity has been intro-

duced into the oven, the rack, which is shown opened, is shoved

into the oven and the heat turned on to a definite tempera-

ture for a period sufficiently long to thoroughly bake the var-

nish, making it no longer viscous. After this process, the

retaining bands, which were put on when the coils were
formed, are removed, for the baked varnish Is sufficient to

hold the coils in shape. It is after this that the coils are
taken to the taping machines where they are completely
taped as described, after which they undergo another varnish-

ing process. In some cases the coils are first varnished and
baked several times in succession in order to get a good heavy

i .^^ : ;.. line for Winding: tti© Field Coils

coat of varnish outside the linen tape. For the very highest

voltages, coils may be taped upward of a dozen times, each

tape being varnished several times. For the coils in question,

however, it is sufficient to merely tape them once.

These particular coils are of a very simple construction, as

will be seen, and they are so constructed that they may be

easily replaced in case of burn-out or direct injury to the

machine, for, by merely placing four nails in a board a wire

may be wound around it so as to form a perfect coil. The
shape of some of the larger coils is well illustrated by Fig. IS,

which shows some of the largest size of coils in the oven.

Winding the Armature

Fig. 19 shows one of the armatures undergoing the process

of winding. The coils, it will be noticed, are formed of just

the right length to stretch between two predetermined slots.

In the bottom of the slot fiber strips are placed, which makes
an additional insulation between the coil and the armature

laminations. One side of each of a number of coils correspond-

ing to the number of slots in the armature is placed in the

bottom of a slot all the way around. Then the other side of

each coil is placed in on top of the first-entered sides of the

coils with a piece of fiber between as insulation. When all

are arranged in this manner, the radially projecting pieces of

fiber, which go down under the bottom part of the coll at the

bottom of the slot, are trimmed off and two pieces of electric

tape wound around the outside to hold them in position tem-

porarily, as indicated in Fig. 20. The next step in the oper-

ation is to connect up the two terminals of each coil to the

proper commutator segments. These are inserted in the man-
ner indicated in Fig. 20, the proper slot being determined from
the wiring diagram, and the wire is forced into the slot

formed, as was previously mentioned. A piece of tape is

wound above and below each alternate wire, as indicated, and
after all the ends have been placed in their separate slots, the

slots are soldered, making a solid connection to the individual

commutator segments. The projecting ends of the wire are

then clipped flush with the commutator surface.

The next operation is that of putting the binding wire
around the outside of the coils, as indicated in Fig. 21, the

manner in which it is being wound on being clearly illustrated

Fig. 24. Row ot Type L Motors on the Testing Stand

in the engraving. This binding wire, which fits in the

recesses of the armature, is anchored at different points

around the circumference, and when completely secured makes
a very solid armature. These recesses in the armature for the

binding wire are provided in the laminations by making a cer-

tain number of laminations of smaller diameter, as can be

clearly seen in the engraving.

After all these various operations have been performed, the

completed armature is sent to the dipping room -where it is

submerged for a period in a tank of special insulation varnish,

which impregnates all crevices, thoroughly insulating it at

the same time, and leaving it completely waterproof. It is

then placed in an oven and subjected to a thorough baking.

In this particular, precautionary steps must be taken not to

disturb the balance of the motor. This is accomplished by

placing the armature vertically' on its shaft in the oven. If

placed horizontally, the melted varnish would accumulate on

the lower part of the circumference, and while comparatively

insignificant in itself, at the high rates of speed at which

the armature operates, it would materially disturb the opera-

tion of the machine, causing considerable vibration
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As a final operation, the armature is placed in a lathe, as

in Fig. 22, and a light cut taken from the commutator. In

this operation, the tool must have a very keen edge so that

none of the copper will tend to drag across the separating

strips of mica. Not even very fine hairs should be permitted
to draw across, as they will tend to cause short-circuits in the

armature on account of the easier palh the current would
have between the adjacent commutator segments, than
through the armature coil. This turning operation incidentally

removes any solder that may be left on the inner ends of

the commutator where the connections were made. The com-
pleted armature, after being tested for electrical defects such
as short circuits, is sent to the stock-room.

Field Coils

The field coils are wound on a machine such as that shown
in Fig. 23. The device consists of a type of faceplate A on the

end of a motor spindle, with a removable faceplate B attached.

Between the two is a form of the shape of the pole pieces for

which the coil is being made. On this form are placed layers

of insulating material C. over which the wire is wound, the

necessary number of turns being recorded by a revolution
counter. The wire used is very small in diameter, and if its

leads were of that size, they would be readily broken off; for

that reason, the inner lead is made of a heavier gage, wound
on the form for several revolutions with the small wire con-

nected to it. The outer lead is formed in the same way so
that the two leads are strong enough to withstand rough hand-
ling. When completed, the outer lead is wound around the coil

as at D. Previous to the winding operation, bands E of

insulating tape are placed in the form and around the end
plates so that when all the necessary wire has been wound on
the form, it may be cut on the outside and tied around the
coil holding it in shape.

The next operation on the field coil is to tape it and after-
ward form it to conform with the shape of the pole faces.

It is then dipped in varnish and baked in a manner similar
to the process outlined for the armature coils, when the field

coil is completed.

Assembling- and Testing
The various assembled units that enter into the construction

of the motor, and which have been sent to the stock-room on
the completion of the individual operations connected with
each, are brought from that room to the assembling floor where
they are assembled. As there is nothing unusual in this opera-
tion, it will be passed over.

The assembled motors are then sent to the final testing room,
which is illustrated in Fig. 24. Here they are subjected to a
very severe test which has for its aim the development of
any possible defects in the electrical or operating details. They
are subjected to a five-hour loading and heating test, these
tests being carried considerably beyond the requirements of
the American standard. If any defects in insulating or oper-
ating characteristics can be detected, the motor must be re-
tested until no possible faults can be found in its construction
or operation.

* * *

PRECAUTION IN MAKING LITHARGE-
GLYCERINE CEMENT

One of the most useful of the common cements is the
well-known litharge-glycerine cement, which when properly
made is waterproof and very strong. Precaution should be
taken that the ingredients are free from water, however, to
insure success. Before mixing a batch, mix up a small pellet
and lay it aside to harden. If it does not harden in fifteen
to twenty minutes, the probability is that the litharge is damp
or the glycerine contains some free water, or both. The lith-
arge should be carefully dried at a low temperature and the
glycerine heated over a slow fire until the water Is driven off.

The litharge and glycerine should be thoroughly mixed, using
as little glycerine as possible to thoroughly incorporate, and
then add glycerine until the required plasticity is attained.

* * »

The man with a hammer is a knocker with a purpose, and
his noise means something even though it is simply a by-
product.

MAKING DUPLICATE DROP-FORGING DIES*
By C. H. WILCOXt

When the locating points of jigs and fixtures are not ad-

justable, but stationary, it is necessary, if these jigs are to

be used for machining drop-forgings, that the variations In

the size of the forgings be slight. This is especially true
when duplicating a drop-forging die which has become worn
out or broken. If the new drop-forging die is not made to

exactly the same dimensions as the old one, and if stationary

stops or locating points are provided for in the jigs and
fixtures, the drop-forging produced in the new die will not be

of the required size, thus causing considerable trouble.

In order to duplicate drop-forging dies in our works, we
have developed a system for making these dies by means of

former-plates or templets. For the small dies, we use a
frame, as shown in Fig. 2, to which the former-plates are

V'j<.-Ai»eri/,.V. Y

Plgr. 1. Drop. forging to bo made

iittached by screws. For the larger dies, the former-plates

or templets are screwed directly to the die itself. These
former-plates or templets are made from 'i-inch sheet tool

steel, one side of which is stamped "T" and the other "B,"

these letters designating that the side marked "T" should

be up when machining the top part of the die, and that the

side marked "B" should be up when machining the bottom

or lower portion of the drop-forging die.

To illustrate the application of these former-plates for

making drop-forging dies, we will take a practical example:

Assume that it is necessary to produce a forging having

the dimensions show^n in Fig 1. These dimensions give

the size of the finished forging after machining. The neces-

sary allowances for shrinkage, draft and machining must be

Mu4:tiiner>j,S. V.

Fig. 2. Frame used for Holding Small Drop-forging Dlea

added to the finished dimensions, for laying out the templet.

The amount usually allowed for shrinkage is 0.015 inch per

inch : for finish. 0.025 inch, all over; and for draft, about 5

degrees.

Referring to the forgiug. Fig. 1. it will l>e seen that the

boss A is 1 inch in diameter. As this boss is l^A inch from

the center line X-Y (where the dies are parted) and the

draft is to be 5 degrees, the hole A in the templet. Fig. 3.

will have to be 1 Inch plus the following amounts: For draft.

0.087 X 1% X 2^0.261; for shrinkage, 0.015 inch; and for

finishing, 0.025 X 2= 0.050 inch. This gives a total for the

diameter of the boss of 1.326 inch; the other dimensions for

the templet are obtained in a similar manner.

To obtain the shape of the projection in the die for forming

the hole B in the forging. Fig. 1, a templet-plate or patch B,

Fig. 3, is located and fastened by screws, as shown on the

* For additional information on tbis subject, see *'Drop-forge Die-
sinking— 1." .Tuly. 1911. and other articles there referred to.

t Address : 37 Parkwood St., Springfield, Mass.
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forming-plate. This plate B is used as a guide tor the

milling cutter, and after one side of the form Is milled, the

plate is removed from the screws C and placed on the screws
D. when the other side is milled. The method of milling this

projection in the die for forming the hole in the forging is

shown in Fig. 4 where a cross-section of the die and former-
plates (taken at V-T. Fig. 1) is shown. Here it can be seen

that the draft in the die is accomplished by using a milling

cutter of the correct angle. The screw hole F in Fig. 2 must
be directly In the center of the block, while the screw holes O
and H must be equidistant from the ends, so that the former-

plate can be reversed for the other half of the die. This
frame, shown in Fig. 2, is held on top of the die by set-

screws, as shown in Fig. 4. The set-screws / and ,/ (Fig. 2)

are used for holding the frame on the top part of the die,

while the set-screws I and A' are used for holding the frame
on the lower part of the die. This Is to bring the impres-

sions in the dies in line, and have the matching sides come
flush with each other.

In Fig. 5 is shown a sectional view of the top and lower

dies (taken at X-Y. in Fig. 1), where it can be seen that a

web is left in the hole B. Fig. 1, which has to be trimmed,

when the flash formed at E is also trimmed. C shows the

cut-away portion for the bar. while B is the lower member
and A the upper member of the die; D is an inserted steel

pin for ejecting the forging.

For obtaining the depth of the impression in the die, the

stop shown in Fig. 6 is employed. This consists of a piece

of 1/16-inch sheet steel, made of the shape shown. The dimen-

sion A is made equal to the dimension B. The end C of

the gage is used for setting the stop on the elevating screw.

To accomplish this, the end C is placed between the boss of

the machine and the stop washer on the elevating screw, and

the profiling cutter is then passed down through the hole E
in the plate. Fig. 3, until it touches the top face of the die.
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Pig. 3. Former-plate and Method of Milling Projections by Means
of a Templet

The stop washer is then brought to hear against the end C

and locked. When this washer comes in contact with the boss

on the machine, it is evident that the impression will be sunk

to the correct depth.

The part D is used for gaging the depth of the impression,

and the height B of this lug is made equal to the dimen-

MILLING CUTTER

X^FORMER-TEMPLET

Machliicrij.y. v.

Fiff. 4. Sectional View of Drop-forging Die, showing Application of Templets

sion A. To obtain the height of this lug the measuring

device shown in Fig. 7 is used. This consists of a microm-

eter spindle E equipped with a quill F. this quill fitting over

the sleeve as shown. The faces G of the quill are made flush

with the face of the micrometer spindle when the thimble

is set at the zero mark. It can therefore be seen that this

device will be found useful for measuring the height of the

projection 7) on the gage, as a direct reading can thus be

obtained. All the other depths or impressions in the die are

measured in a similar manner, projections being made on

the gage for each depth, and when a large number of varying

depths are to be measured, different gages are made.

Fig. 6. Sectional View of Upper and Loiwer Dies

There are a few points which should be followed in con-

nection with the making of dies tor drop-forging, which to a

considerable extent govern the satisfactory working of the

die as well as the accuracy of the product. Large forgings

should be trimmed hot, then dropped in the die and trimmed

again. The allow.ance for machining varies from 0.010 to

U
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Fig. 6. Gage used in Setting the Stop on the Elevating Screw, and
Measuring Depth of Impression. Fig. 7. Micrometer Sleeve for Meas-
uring Pro.iections on Gages

0.050 inch on each face, depending on the size of the forging

and the character of the machining operation. The draft is

from 3 to 7 degrees, but 5 degrees is generally used. The

depth of the impression governs to a large extent the draft

to be given, a deep impression being more likely to stick than

a shallow one. The shrinkage to be allowed varies from

0.010 to 0.015 inch per inch. A long thin forging shrinks con-

siderably more than a thick one. and the temperature of the

work when being struck also governs the shrinkage to a large

extent. Deep bosses at the end of the forging assist in pre-

venting shrinkage.
* « *

LARGE CAPACITY DYNAMOMETER CAR
A large dynamometer car especially designed for testing

powerful Mallet compound locomotives has recently been

built by the Chicago, Milwaukee and St. Paul Railway, and Is

reported in the American Engineer and Railroad Journal.

To meet the special services for which it is to be used, it

has been made of a much larger capacity than anything here-

tofore attempted, necessitating a much greater strength of

undertrame than has been necessary in the past. This car

is capable of registering a tractive effort up to 110,000 pounds,

while the total movement of the registering device is only

2.17 inches.

While it is customary to use the oil cylinder dynamometer

in the construction of such cars, it was considered that this

type had. but little advantage when used with JIallet loco-

motives, as the pull is very even and steady and the engine

is not subject to any considerable degree of slipping; for

that reason a spring dynamometer is used. The complete

internal arrangement of the car is such as to provide for

the convenient recording of all customary measurements.
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DESIGN OF POWER PRESSES AND
SHEARS*

By HART PRESTON

It is singular tliat altliough manufacturers, wlien buying

milling machines, latties and other machine tools, investigate

minutely their distinctive features and advantages as well

as their output and range of work, fully fifty per cent of

the manufacturers when buying power presses or shears over-

Fig. 1. Frame Design of Three Types of Open-back Inclinable Power Presses

look these same points, and determine the relative worth of

the machines by the price asked for them, proportioned upon
their weights. This is done in spite of the fact that there

are many types of presses of different makes, which while
heavier than presses of the same type of other makes, but with
the same shaft diameter, will not perform as heavy work, be-

for "lines" in a power press or shear, and, unfortunately, there

are also press and shear builders who are equally as notional,

as will be seen from the comparative proportions and designs

of some of the different types of presses shown in the accom-

panying illustrations. Along these "lines," the writer would

suggest that, when inspecting the various makes of presses,

they should be compared with one that is properly propor-

tioned and embodies not so much lines of grace as lines of

stiffness and durability, combined with good alignment.

Open-back Gap Presses

Fig, 1 shows the frame designs of three different makes of

open-back inclinable power presses, which are all sold to per-

form the same class of work. The heavy full lines A show a

frame stiffer than either of the other two, which when assem-

bled and completely fitted, will actually permit of doing heav-

ier work than can be turned out on either of the other two

presses. The dotted lines B show a frame which is heavier

than the first-mentioned, but which, as already stated, will

not perform as heavy work, on account of the extra metal

in the frame not being properly distributed. In these two

frames, first note the difference in the amount of metal at

the shaft bearings and arch. It is just as easy to put too

much metal at these points as too little, but as the pressure

and resistance in press-frames is transmitted in a straight

line in the direction of the vertical travel of the slide or ram,

this taxes the bearings at times more than any other part of

the frame, so that it would be the better practice to take some
of the cast iron off the top of the back webs of this frame and,

instead, strengthen the arch and shaft bearings, and also

increase the thickness of the web and the stiffening rib in the

gap or throat of the frame.

The dot-and-dash lines C show a third frame weighing about

the same as the second frame, but which is weaker than either

of the two already described. Particular attention is called

to the excessive amount of cast iron in the gap or throat of

this frame; of course, in the event of breakage there is a

FOR DOUBLE
CRANK PRESS

Fig. 2. Scre\^s, Slides and Connections for Power Presses

cause the extra weight is not properly proportioned and distrib-

uted, and the workmanship and materials are inferior. Then,

again, there are those manufacturers who are always looking

' For additional information on this and kindred subjects pre-
viously published in Machinery, see "I'ower-Press Construction

—

Uses and .\buses," Way, 1911 ; "Properties ot Sections tor Punch
and Shear Frames," July, 1910. engineering edition, and other ar-
ticles there referred to ; see also : "A. German Design of Friction
Spindle Press," December. 1908 ; "Clutches for Power Presses." No-
vember. 1908. engineering edition; "Clutches." August, 1908, engineer-
ing editidn.

tendency for the frame to give or break at the gap—due to

the overhang—but this frame is especially strong at this point.

On the other hand, it will be noticed that the shaft bear-

ings, slide-ways and gibs are unusually light in propor-

tion to the stiff gap of this frame.

Attention is also called to what is termed the "solid" shaft

bearing in the third frame, the shaft on this machine being

inserted through the opening shown in each housing and sup-

ported on removable (adjustable) boxes or journals, whereas
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the other two frames are fitted with "cap" bearings, having
a heavy cap, bolted over and holding the shaft in position in

both bearings. The cap bearing, if made heavy enough, of

proper proportions and properly aligned and fitted, is equally
as solid a bearing as the "solid-cast" bearing, and eliminates
the trouble sometimes encountered with the latter, viz.. having
to stop the press to adjust the journals from time to time,
as the boxes or journals if not properly constructed and fitted

have a tendency to work loose when operating on heavy work.

Slides and Connections
On account of the high speed at which these presses are

operated, too much stress cannot be laid on the length and
proportions of the shaft and slide, as well as the fitting of
the clutch-wheel and connection bearings. A heavy high-car-

bon shaft, massive connections, adjusting screw and stiff slide

are worthless, unless they are properly supported as well
as lubricated. These are vital points to be considered in all

I

SECTION X-Y ^laclU7iery,y. Y.

,Fig. 3. Type of Rocker-arm Clutch for Power Presses

presses of any type. There are also a great number of differ-

ent types of connections in use as is the case with the other

parts of presses. One of the stiffest, most easily and quickly

adjusted connections is that shown at A in Pig. 2. This

connection has not only simplicity and quick adjustment,

but also stiffness, a feature not to be overlooked in view of

the fact that between the shaft and slide proper the pressure

or strain is diverted directly to the connection and screw at

Machiuery.W. Y.

Fig. 4. Sliding'piD Clutch of Improved Deaign

varying angles, depending upon the length of the stroke of

the shaft and the nature of the work.

At A, B and C in Fig. 2 are also shown one of the best

constructed connection screws and bearing, as the l>all-and-

socket joint not only furnishes the greatest possible amount
of bearing surface and support, but owing to its constant

rocking motion in the prescribed arc of a circle, insures also

better wearing qualities than the "cheaper-to-make" type of

pivoted wrist-bearing. This connection and screw are appli-
cable to all regular types of power presses.

Clutches

There are about as many different styles of clutches for
driving power presses as there are clutches for other power
drives. Practically all of the different types of smaller power

.'/'u-/iimr[/..V- )'.

Fig. 5. Strong and Positive Type of Block-clutch

presses of the different makes are operated by "pin-clutches,"

by means of which the drive is imparted from the belt or

clutch-wheel to the shaft through a sliding pin having Its

normal bearing either in the shaft or in a collar located on
the shaft, or in the hub of the wheel. This pin, upon being
released, flies out into a recess provided for it either in the

shaft-collar or wheel-hub.

Fig. 3 shows what is called the "rocker-arm clutch," which
has the advantage of having its bearing close to the axis of

Fig. 6. Frlctlon-clutch used on Wiling and Drawing Presses

the shaft, and thereby reducing to a minimum the resultant

strain on the clutch-pin from the leverage and momentum of

the clutch-wheel upon engaging with the pin when the latter

is released. This style of clutch also provides a positive, effi-

cient drive, but as soon as the spring A on the trip or releas-

ing lever loses its tension (a matter which is often almost

criminally neglected), thereby permitting the pin to project

above its normal bearing and possibly to engage with the

clutch-wheel, this clutch often becomes undependable. An-

other disadvantage from the same cause in this clutch, is that

with the clutch-wheel in constant motion over this pin, there

is a tendency for the sharp engaging surface of the pin to wear

and round off, and thereby not engage at all, or, if it does

engage with the wheel, it may stick or bind and cause

the press to repeat or make a second stroke instead of coming
to a stop after each stroke.
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Owing to these objections, sliding pin-clutches ot different

tjTJes are furnished by the majority of press-builders for oper-

ating the lighter types of presses. Fig. 4 shows one of the

most positive and dependable sliding pin-clutches. This clutch,

as will be noted, has its normal bearing in the hub of the

wheel, and upon being released, flies out a fixed distance into

a recess provided for it in the driving collar, which is keyed

to the shaft (the engaging surface being hardened tool steel).

Fig. 7. Clutch tn Fjg 6 applied to a Power Press

The advantage of having the bearing of the pin in the hub of

the wheel instead of in the driving collar on the shaft, as is the

case in all other types of sliding pin-clutches, is that the pin

is thereby subjected to much less strain from the impact of

the revolving wheel. The other types of sliding pin-clutches,

when engaging with the wheel, enter the wheel-hub only about

one-half the length of that part of the pin A which remains

in the hole in the wheel when released. In other words, pin

Fig. 8, A Comparison of Two Types
of Solid-back Press Frames

Fig. 9- Solid.back Press Frame Oi
the Detachable-bed Type

A in this type of clutch offers about double the resistance to

the strain constantly exerted upon it by the velocity and lever-

age of the wheel when the press is set in motion. Another
feature is that the pin clutch-block B holds the pin A in place

until the treadle is tripped. Supposing, however, that the

block B fails to operate, the pin A will be forced back into the

wheel by the block C.

Some press builders (undoubtedly because of their cheaper
C08t) still advocate the use of pin-clutches for operating large

presses. A number of builders, however, have discarded this

type of clutch entirely on large presses, and. instead, drive

them either with a block- or jaw-clutch, or with a friction-

clutch. Figs. 5 and 6 show block- and friction-clutches, respec-

tively. Fig. 5 shows what is perhaps the simplest, strongest,

safest and most positive style of block-clutch thus far per-

fected. The prime features of this clutch are that when it

is released, through raising the weight A, the clutch or

driving collar B (actuated by powerful springs) is forced

out, and engages with the revolving clutch-wheel or gear. Upon
withdrawing the foot from the treadle, the weight A again

drops down, and as the shaft and collar revolve, the latter, at

the end or "top" of the stroke, is automatically disengaged

and forced back in place by the cam C. This is accomplished

by the"cam coming in contact with the roll D attached to the

weight A by a shaft operating in bearings in the brackets E.

The only springs used in this clutch are those for throw-

ing the clutch-collar out to engage with the clutch-wheel or

gear. Should these springs become weak or refuse to act, the
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Figs. lO and 11. Two Types of Stralght-slded Blanking. Forming and R«-
ducing Presses. Pig. 12. A Double Crank Press Frame of the Straight-
sided Type

collar will not fly out and engage with the clutch-wheel, and

the gravity weight A will drop back into its normal position

in the groove in this collar. Owing to this precaution and

the fact that the gravity weight positively stops or disengages

the clutch after each stroke, it will be seen that this is a most

safe and positive '"make-and-break" mechanism, and is tree

from the defects of the majority of pin- and block-clutches.

Friction-clutches are invariably used on drawing, wiring,

and other presses for work requiring a long or deep stroke

or slide motion, as well as for work requiring a longer pres-

sure or dwell on the dies than can be obtained through any

other type of clutch. Figs. 6 and 7 show a friction-clutch

having the least possible number of links and other parts,

and which is not only simple in design, but is also powerful,

quick-acting and easily disengaged. Particular attention is

directed to the great efficiency of this clutch, which is obtained

through its broad-faced double-friction or engaging disks, as

well as through the construction and operation of the brake

shoes. Having outlined the features of the operating or mov-
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ing parts of presses, let us turn our attention to the frames
or bodies for supporting them, and also consider the strains

transmitted to the frames when the presses are in operation.

Solid-back Gap Presses

Fully twenty per cent of the stamped sheet-metal work pro-

duced to-day is turned out either in open-back inclinable

presses or solid-back punching presses, the solid-back press

Pig. 13. Slide and Link or Arm Mechanism used on the Presses
sho^vn in Figs. 10 to 12 Inclusive

being designed and used particularly for heavy punching and

forming work not requiring an opening in the back of the

press-frame. Upon comparing this type of press with the

open-back press, one can readily appreciate the advantages of

Fig. 14. Straight sided Double-action Cam Drawing Press

the former because of its having a massive single-column

frame and continuous one-piece shaft bearing.

The solid lines in Fig. 8 show a well proportioned, rigid,

solid-back, press-frame, while the heavy dotted lines show

another make of press of the same type and size, but which

in reality will not withstand the same pressure. The dotted

lines indicate a weak gap, which is principally due to the

desire of the builder to furnish to the trade a frame with

extra-high die-space, and extra-deep throat or gap (without

stiffening the other parts of the frame in proportion). There

is also a marked contrast between the continuous shaft bear-

itig in the one frame and the severed or double bearing in

the other. The work done in presses of this type is of a

nature that at times taxes the shaft to the highest point, and
demands not only a stiff shaft of proper diameter, but an
equally stiff frame, particularly at the shaft bearing. In case

of an overload, if the gap of the frame is heavy enough, the

pressure is diverted to the shaft and shaft bearings, and if

the shaft will not bend or twist oft, the frame bearing often

fails on the solid-bark frames with the double shaft bearing.

As a further illustration, refer to Fig. 9, which shows
another solid-back frame (of the detachable-bed type, for

riveting work) in which the depth of the throat or gap has

been increased to several times that of the solid-line frame

in Fig. 8. This frame, as it is properly reinforced or stiffened

Pig. 15. Toggle Di-awing Press of Improved Type

at the shaft bearing and other points will, with the same shaft

diameter, perform equally as heavy work.

Straight-sided Presses

Figs. 10, 11, and 12 show various styles of toggle emboss-

ing or coining presses, and the regular straight-sided blank-

ing, forming and reducing presses. A number of press build-

ers are manufacturing toggle embossing or coining presses,

and while the section of the frame and other proportions

throughout are about the same in all the different makes in

corresponding sizes, the principal difference is to be found in

the construction and operation of the toggle-arms and other

moving parts. Embossing or swaging, or "coining" as it is

often called, is one of the most severe strains on any machine,

and an operation for which It is extremely difficult to deter-

mine the exact pressure required. For this reason presses of

this type are often abused through ignorance on the part of

operators. In this connection it may be interesting to know
the pressure in tons required for various American silver coins,

as all American coins after being blanked or cut to size are

embossed or coined in presses of this type. The pressure

required for embossing is as follows: Dimes, 30 tons; quar-

ters, 60 tons; half-dollars, 100 tons; dollars, 160 tons.

Fig. 13 shows the slide and link or arm mechanism of these

presses, when designed particularly for coining work. How-

ever, for embossing escutcheon plates, hinges and other large

work, it is most advantageous to reverse the links, and, instead,

have them moved down on the work on a solid bed. This con-

struction also permits attaching bottom knock-outs or other

attachments directly on the solid bed. In addition, the press
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is more readily accessible with the slide, shafting and gearing

operated from above instead of from below. The frames of

these presses are usually made of steel castings, as are also the

slide and links or arms, while the link-pins and bearings for

them should be made of tool steel of suitable area and length,

and hardened.

Toggle embossing presses are rapidly replacing hydraulic

presses for producing such work, as the former are not only

quicker-acting and require less floor space, but are also

simpler in construction and cheaper to operate and maintain.

Straight-sided crank presses are also often used for the lighter

work of this character, and although press builders seem to

agree so well on the stiffness of the parts, particularly the

frames of toggle embossing presses, it is interesting to note

the wide variation of opinion as to the proportions to be main-

tained in the regular straight-sided crank press frame for

this and other forming and shearing work.

Fig. 10 shows one of the best-proportioned straight-sided

press-frames now in use, embodying all the requirements for

computing scale dials and parts, alarm clock cases and a simi-

lar line of deep-drawn sheet-metal work. This press is built

with either block- or friction-clutch, depending upon the

stroke and the nature of the work. The cams are laid out so

as to give the maximum dwell on the blank-holder or outer

slide while the plunger or inner slide is in action, and also

to provide for a quick, positive return for the blank-holder

after the work is completed. The blank-holder is returned to

its normal position in this press by a pair of yokes or con-

nection-arms of ample proportions, supporting a set of hard-

ended tool-steel rolls. As the shaft revolves, the cams keyed to

it bear up against the rolls, the latter automatically lifting

up the yokes and the blank-holder which is attached to them
by the vertical shafts shown. This is a marked improvement
over the old-style method of raising the blank-holder, which
was accomplished either hy means of heavy springs supported

on the back of the arch of the frame, or by various arm move-

ments attached to the left-hand outer end of the shaft.

The illustration Fig. 15 shows a toggle drawing press of

MacltinT'j.X. Y.

Figr. 16. Massive Gap-shear with a Capacity

a press for heavy blanking, forming and reducing work. Fig.

11 shows a frame of the same type of another make designed

to have "lines"—principally a hobby of the builder. It will

be observed that the uprights as well as the arch of the

frame in Fig. 11, are materially weaker throughout than in

Fig. 10, although the builder of one uses the same shaft diam-

eter as the other. Instead of rounding off the arch and up-

rights of Fig. 11, a few additional pounds of cast iron could

well be used on the frame as an "ounce of prevention." The
illustration Fig. 12 shows a double-crank press-frame of the

same type and make as Fig. 10, and with the same shaft diam-
eter.

Double-action Presses

The adaptability of double-action cam and toggle drawing
presses for deep-drawn work need not be explained here, Figs.

14 and 15 being shown merely to illustrate two presses of the

types mentioned, each embodying a number of noteworthy
and improved features. Fig. 14 is a straight-sided double-

action cam drawing press designed for cutting and drawing

for Cutting 1-4 inch Steel Plate. 97 inches Wide

improved type, which is built in sixteen different sizes.

In this press the old-style outer-slide connection for the toggle

movement controlling the blank-holder is replaced by an im-

proved bell-crank and link movement, which provides equally

as positive a dwell on the blank-holder as the other, and con-

tinues to act during a longer period of travel of the

plunger. The advantages of this construction will readily be

comprehended by manufacturers of drawn press work. The
frame of this press is proportioned similarly to a regular

straight-sided single-acting press and with the same shaft

diameter but, in addition, the press is reinforced to provide

proper support and bearings for the toggle-arms.

Practically all other presses of this type are ordinarily pro-

vided with cast-iron toggle-arms and links. The press shown
in Fig. 15 is provided with cast-steel arms and links through-

out, and forged steel link-pins, each of the latter operating

in a bronze-bushed bearing, well lubricated.

Presses of this type should be operated by a friction-clutch,

not only to give the proper pressure for performing the work
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for which these presses are designed, but also for use in

setting up, adjusting and trying out the dies operated in these

presses.

Power Shears

Another peculiarity of the sheet-metal working industry is

that while some manufacturers are very particular in their

specifications covering power presses, they buy power shears

the same as they sell their scrap metal—by the pound—am!

as shear-building and designing is not as remunerative as

regular press building (owing to the limited number of shears

sold as compared with presses) most of the squaring- and gap-

shears sold by the pound to-day are not worth much more
than what is paid for them.

One of the most important things to bear in mind when
buying a shear of either type, is the fact that shearing or

cutting metal either in the strip or bar form, requires the same
pressure in a power shear as in a power press. The buyer of

a shear should, accordingly, look for the same "lines" of rigid-

ity, proportions and other essentials as are found in a dur-

able, efficient and reliable press.

Fig. 16 shows a massive gap-shear with a capacity for suc-

cessfully shearing or splitting at one stroke 14-inch steel

plate the full width of the blades (97 inches). Before discuss-

ing the minute details, suppose we place a sheet of paper of

the proper width directly in the center of this illustration,

so as to leave visible only the clutch, gearing and pulleys, and

the two massive uprights or housings. An examination of

these parts will readily enable one to fill in the remaining

details to make up with these parts a rigid, though rather

odd-looking gap power-press.

The head or gate of a shear corresponds to the slide of a

press and should, therefore, be particularly rigid in view of

its great length and its limited width. The cross-head on

the shear shown is heavily ribbed in the back as a reinforce-

ment, while a heavy cast-iron brace in the rear of the cross-

head is securely bolted to each of the uprights and acts as a

further stiffener against any tendency to "spring" or give.

The bed also should be made amply heavy (note heavy stif-

fening webs on bed illustrated) as the tendency of cheap,

lightly constructed shears to "spring" when operating some-

times on work even below their rated capacity, fully bears out

the statement that it is better to have too much rather than

too little cast iron properly distributed in the bed, cross-head

and uprights.

Another important detail is the hold-down or clamping at-

tachment which descends onto the sheet to be sheared, clamp-

ing and holding the sheet until after it has been cut. The
hold-down, like the cross-head, must be as narrow as is prac-

ticable, to permit shearing the narrowest possible strips, and

should, therefore, be stiffened accordingly. A large portion

of shear-troubles and breakages are traceable to lightly con-

structed hold-downs not properly clamping the sheet while

being cut and, consequently, permitting it to be drawn down
between the bed and cross-head, thereby straining or break-

ing these or other parts.

* * *

HO^W TO BUILD A LOCOMOTIVE
The item of the young lady who visited the Baldwin Loco-

motive Works, and then told how a locomotive is built, is again

going the round of the exchanges—and is worth repeating.

" 'You pour a lot of sand into a lot of boxes,' she said, 'and

you throw old stove-lids and things into a furnace, and then

you empty the molten stream into a hole in the sand, and

everybody yells and swears. Then you pour it out, and let it

cool, and pound it, and then you put it in a thing that bores

holes in it. Then you screw it together and paint it. and put

steam in it. and it goes splendidly, and they take it to a draft-

ing room and make a blueprint of it.

" 'But one thing I forgot—they' have to make a boiler. One
man gets inside and one gets outside, and they pound fright-

fully; and then they tie it to the other thing, and you ought

to see it gol'
"

* :;: *

Often a crack-brained idea contains a nugget of gold, but

many of them cost too much for reduction to be commer-

cially valuable.

CALCULATING HORSEPOWER FROM
DYNAMOMETER TESTS*

When a dynamometer is arranged for obtaining the horse-

power transmitted by a shaft, as indicated by the diagramma-
tic view in the accompanying illustration, the horsepower may
be obtained by the formula:

2ttLPX
H. P. =

33,000
in which

H. P. =; horsepower transmitted,

?i'= number of revolutions per minute,

L=: distance (as shown in illustration) from center of

pulley to point of action of weight P, in feet,

P = weight hung on brake arm or read on scale.

By adopting a length of brake arm equal to 5 feet 3 inches,

the formula may be reduced to the simple form:

NP
H. P.=

1000

If a length of brake arm equal to 2 feet Tio inches is adopted

as a standard, the formula takes the form:

y p
H. p.=

2000

The tables in the accompanying Data Sheet Supplement
are based upon these formulas. They give the brake horse-

^
2Ii^hiner!j.y. Y.

Diagrammatic View shopping Arrangement of Dynamometer

power for velocities varying from 120 to SOO revolutions per

minute. For example, assume that we wish to find the horse-

power in a case where the shaft makes 300 revolutions per

minute, a 60-pound weight being attached to a lever arm 5 feet

3 inches. Then, according to the simplified formula:

N P 300 X 60
H. P.= = = 18

1000 1000

This value may be found directly from the tables by locating

P= 60 in the extreme left hand column, and A' := 300 at the

top of the columns. At the place where the two rows of fig-

ures intersect, the horsepower—in this case 18—may be read

off.

* * *

The builders of drilling machines have generally followed

certain practices in manufacturing out of keeping with the

methods employed by the makers of other machine tools of a

heavier grade. Babbitting cored holes for shaft boxes with
babbitting jigs, is a practice still followed, the impression be-

ing general that this method is the best and cheapest for the

quality of bearing required. As a matter of fact, it is an ex-

pensive practice when the labor, babbitt and quality of work
produced are compared with the result that would follow

boring the boxes in jigs and running the shafts on the cast

iron. The need for babbitt in boxes running at comparatively

slow speed and with low unit pressures is imaginary. We
know of no change of practice in making drilling machinery
that would improve the general conditions as much as this.

We may cut sentimentality out of business, but when we
start in to eliminate sentiment itself we begin trimming at
the vitals of business.

• With Data Sheet Supplement.
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MAKING DIES FOR PRESSURE CASTINGS*
By A. W. CHRISTIANSONt

When making a die for a pressure casting, the piece to be

made should tirst be considered, as the shape of the piece will

govern the point at which the dies should be parted. If the

dies are not made and parted correctly, and the sprue not put

in the proper place, it will be difficult to obtain good castings.

It is therefore desirable to take these points into consideration

before attempting to lay out a pair of dies for making pressure

castings. Care should also be taken when making the dies to

have them fit together closely, so that there will be no fin left

on the casting; this, however, in some cases is unavoidable.

The next point to take into consideration is the weight and

character of the castings. If the casting is a thin shell of an

odd shape, particular attention should be given to the position

of the sprue cutter, which should be placed so that it will be

possible to insure the mold being filled. When the sprue cutter

The piece shown in the accompanying illustration is

made from sheet steel and has a brass tube inserted in it.

The cost of making this part was so high that it was decided

to make the body from white metal and cast the brass tube in

it. The end of the brass tube which fits in the body or cap is

knurled, so that the tube is held tightly by the metal when
cast around it. The die for casting this piece from white

metal was made to cast one piece at a time. Of course, if a
large quantity had been required it would have been possible

to make the dies to cast more than one piece.

The die shown in the accompanying engraving consists main-

ly of a cast-iron frame A of box-shape construction. On the top

face of the box is fastened the lower die C, the other half of

the impression being formed in the plate or die D. £ is a cir-

cular plug which pushes the brass tube up against the core

F. forming the inside of the casting. A handle G, pivoted on

the bracket H actuates this plunger E, and the coil spring J
connected to the handle G keeps the brass tube tightly up

against the core F, while the piece is being cast. A' is a gate

through which the metal passes into the dies, while the hole L
is made to fit the sprue cutter B, the latter removing the

metal passing from the pot to the sprue, after the piece is

cast. The gate is broken off after the piece is removed from

the dies, which can be accomplished with a slight pressure of

the hand. The gate should not be made more than 0.010 to

0.015 inch thick, but the width should be made to suit the

piece. A plate M is held to the lower die by four studs, and

acts as a bearing for the links A'. The studs in the plate M
are used for guides as well as stops for the up and down
movement of the plate, as is shown in the view to the right.

O is an arm which is mounted on a squared portion on the

, BRASS TUBINQ
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PIECE TO BE DIE CAST

Machiiivrji.S. F.

Work and Dies used for Producing it

is not located in the proper position, it will be found that the

mold will not fill up properly, which will result in poor cast-

ings. It is impossible to lay down any hard and fast rule for

the shape or position of the sprue, as the work under consider-

ation Is the determining factor. It is well, however, to fill the

mold from the bottom, as is the rule in iron molding.

Another factor which enters Into the problem for making
successful pressure castings Is the position in which the dies

are set in the machine, the design of the machine, and the con-

ditions under which it works. If the machine has a good pres-

sure, the sprue can be made small, but if the pressure is

reduced, which results from various causes, the sprue should

be designed to compensate for the loss in pressure. The pres-

sure is sometimes decreased by overheating the metal, which

expands the cylinder In the machine, so that the metal squirts

out around the sides of the plunger.

* For previous information on this and kindred sub.ieets, sep "The
Design of Die Casting Machines—Allo.vs for Pressure Castings," July,
]'.)11, and other articles there referred to.

t Address : 23-A Blaine Ave., Beverly, Mass.

shaft 0„ the arm being bent at one end to form a handle.

This arm through the links A' raises and lowers the plate

M, which, in turn, actuates the core F. Dowels P are used for

lining up the two dies in their relative positions. The dowels

should be driven into the thickest die, so that they will be

held rigidly.

The holes in the casting are formed by the four core-pins S,

which are fastened to the upper plate D. A slide T is pushed

in under the plate M by means of the lever U, and is used to

prevent the core from blowing out when the pressure Is ap-

plied for forcing the metal into the dies. The die D is held

in the die-casting machine on the plate nearest the nozzle,

while the other half of the die is fastened to the rear plate.

After the plates are separated in the manner described in

the article entitled "Die-casting and Die-casting Machines", In

the May number of Maciiixery, engineering edition, the piece

is ejected by means of a handle, which is pushed forward,

allowing the core F to go back flush with the plate C. when the

piece will fall into the hand if placed under the die.
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THREAD ROLLING*

PRACTICE FOR THE BROWN & SHARPE AUTOMATIC
SCREW MACHINES

By DOUGLAS T. HAMILTON+

The production of threads by rolling has for a considerable

time been employed in the manufacture of machine and wood

screws, the threads being formed by dies which have V-grooves

in their opposing faces, cut at an angle equal to the helix of

the thread. The operation of rolling a screw in a thread

rolling machine consists in passing the screw between two

flat dies, one of which is stationary and the other reciprocat-

ing. This is the principle on which some of the thread roll-

ing machines on the market work, while others have one

stationary hollow cylindrical die and one revolving circular

die. However, the principle on which they act is the same;

that is. part of the material is raised to form the thread by

forming a corresponding depression in the blank. This

action makes the diameter of the finished screw larger than

the blank.

The adaptation of thread rolling to the automatic screw

machine is, however, of comparatively recent application

—

h 1>--^
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Fig. 1. Thread Forms used in Calculating Diameters of Thread Rolls

hence the scarcity of definite information on the subject.

After considerable experimenting with this class of work, the

Brown & Sharpe Mfg. Co. has found that the production of

rolled threads on steel parts is very unsatisfactory, and thus

confines the production of rolled threads to brass and similar

materials. In this article, therefore, the information given

applies exclusively to the rolling of threads on these materials.

Obtaining' the Diameter of the Blank

Producing a thread by means of a roll differs from cutting

a thread with a V-tool, in that by the former method no ma-

terial is cut away, the thread being formed by displacing the

->l
]> f*-PHCH
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Fig. 2. Preparing a Piece ^-ith Fig. 3. Thread Roll with a Double Thread
a Circular Form Tool —Note Beveled Edges

material, as stated. Theoretically, in a sharp V-thread

the volume of one convolution above the pitch diameter should

be greater than that below the pitch diameter, on account of

the greater circumference. Therefore, the diameter of the

blank before rolling should presumably be greater than the

pitch diameter. This, however, is not the case for all ma-

terials, brass In particular being an exception. As a rule, the

diameter of the blank for brass should be approximately equal

to the pitch diameter.

When rolling a U. S. standard thread, the pitch diameter

is found to be slightly greater than the required diameter

of the blank, because of the impracticability of making the

thread roll with a flat top. If a thread roll is not made with

a sharp V-thread on the top, it will require a considerably

' For information previousl.v published in Machixert on this and
kindred subjects, see "Thread Rolling in the Automatic Screw Ma-
chines," May. 1910: "Thread Rolling." Foliruar.v. 1010. and "Calcu-
lating the Size of Blanks for Rolling Screw Threads," Xorember, 1909,
engineering edition.

t Associate Editor of M.iCHiXERY.

greater pressure to force it into the work, and does not pro-

duce as smooth and perfect a thread. Therefore, it has been

found advisable to make all thread rolls, whether for form-

ing a sharp vee or a U. S. standard thread, with a sliarp vee

top and bottom. It is not necessary to make the bottom of the

thread on the roll sharp, but there would be no advantage In

having it flat, as the outside diameter of the screw is governed

by the circular form or other external cutting tool used for

forming the blank.

The shape of the thread produced by a thread roll when
the U. S. standard form is required is shown at li in Fig. 1.

Here it can be seen that the pitch diameter d, is the same as

the pitch diameter of the U. S. standard form shown at A.

The root diameter d., however, is less than the root diameter

f/, of the U. S. standard thread shown at A. The pitch diam-

eter d. is slightly greater than the required diameter of the

blank, which can be found approximately by the following

formula:

D = d. (1)
S

in which

D ^diameter of the blank,

d.= pitch diameter of the screw,

(73= depth of U. S. standard thread'. -'(See A Fig. 1.)

The depth of the thread d-^ can be found by the following

formula:
(?,= '}4 X p X cos 30 deg. = 0.6495 p (2)

where p = the pitch of the thread or

1

number of threads per inch

d,= d— d, (3)

where (Z= the nominal external diameter of the screw.

When rolling a thread having a sharp V-form, the pitch

diameter dt, as show-n at C in Fig. 1, can be taken for the

4l SPINDLE SFEEC^lSiWR.P.M.

1 PIE:^ in 1$ SECONDS

Machinery.y Y.

Fig. 4. Lay-out ol a Set of Cams for Performing a Thread-rolling Operation

approximate diameter of the blank. The correct diameter of

the blank in any case cannot be found by any formula, but by

experiment only. It might be possible, however, to derive an

empirical formula by making a series of experiments, and in

each case determining the hardness of the metal. Then the

results could be tabulated and used under similar conditions—
where the metal is of the same hardness and the thread of the

same shape. It is a simple matter, in the automatic screw
machine, to reduce or increase the diameter of the blank, so

as to give the correct finished diameter; thus it seems that any
elaborate method of obtaining the diameter of the blank
accurately is unnecessary.



968 MACHINERY August. 1911

Preparing 'Work for Thread Rolling'

In most cases that part of the work on which a thread is

to be rolled can be formed by the circular form tool. The
thread to be rolled is generally at the rear of a shoulder, so

that the thread roll is confined and has to be of a certain

width, thus making it necessary to bevel the edges of the roll

to prevent the threads at the ends from chipping. It is. there-

fore, desirable, when the work Is to be threaded up to a

shoulder, to make the form tool of such a shape that it will

neck the work, as shown at A in Fig. 2, and also reduce the

diameter at B where the work is to be cut off.

The angle a should be 45 degrees, and the distance C should

be equal to at least half the single depth of the thread, so that

Fig. 5 Samples of Pieces having RoUed Threads

the part B will be slightly smaller than the root diameter of

the finished piece. The distance E should be made equal to C,

and the distance F equal to at least the pitch of the thread.

Where it is not necessary to roll the thread up to a shoulder,

the work need not be necked. However, better results are

obtained in most cases by necking the work, when it would
not be seriously weakened thereby.

Making- the Thread Roll

The best results are obtained by using a thread roll with a
single thread, but when the piece to be rolled is less than %

Fig. 6. Top Cross-Slide Roll-holder

inch diameter, it is necessary to make the roll with a multiple

thread in order to have it of the proper size. The roll should

be made the opposite hand to that which it is required to pro-

duce; that is to say, for a right-hand thread, the thread roll is

cut left-hand.

Owing to the displacement of the metal in forming a thread

by rolling, there is no point in the formation of the thread

where the contact is perfect. If the pitch diameter of the

roll was made an exact multiple of the pitch diameter of the

piece to be rolled, the contact would be perfect when the

thread was completed, but not at any other point during the

formation of the thread, and, therefore, would not allow the

metal to flow. The Brown & Sharpe Mfg. Co. has found that

the pitch diameter of the roll should not be an exact multiple

of the pitch diameter of the finished piece, but should be
slightly less. The pitch diameter of the roll for a U. S. stand-

ard thread can be found by the following formula:

D,=: N i-T) (4)

in which

D,= pitch diameter of roll (see Fig. 3),

N = approximate ratio between pitch diameter of roll and
pitch diameter of piece to be threaded,

D =. diameter of blank (see Fig. 2),

ds^ depth of thread (see B, Fig. 1).

The depth of a U. S. standard thread as produced by thread

rolling can be found by the following formula (for notation

see B, Fig. 1)

:

d, = % X p X cos 30 deg. = 0.7578 p (5)

where p := the pitch of the thread.

To illustrate clearly the method used in designing a thread

roll for producing a U. S. standard thread, as shown at B in

Fig. 1, take a practical example: Assume that it is necessary

to design a thread roll for producing the thread on the piece

shown at A in Fig. 4. As this is a U. S. standard thread, and
it is Impracticable to use a roll with a flat top, we use the

blank diameter for calculating the pitch diameter of the roll.

CIRCULAR CUT-OFF TOOL

CROSS-SLIDE

jtiichuieru.y.7.

Fig. 7. Holder used when the Roll is passed under the Work

instead of the pitch diameter of the thread, as would be the

case with a sharp V-thread. The blank diameter can be

found by Formula (1). Before finding the blank diameter,

however, it is necessary to find the depth of the thread, which

can be found by substituting the known values in Formula

(2), as follows:

d,= 0.6495 p = 0.6495 X 0.0555 = 0.0360 inch.

Then
d,= d — (I, ^= 0.4375 — O.0360 = 0.4015 inch (see Figs.

1 and 4);
and

d, 0.036

D = d, = 0.4015 = 0.4015 — 0.0045 —
8 8

0.397 inch.

The pitch diameter of the thread roll can then be found by

Formula (4), but before finding the pitch diameter it is neces-

sary to find the depth of the thread d^ (see B. Fig. 1) by

inserting the values in Formula (5)

d,= p X 0.7578

= 0.0555 X 0.7578 = 0.042 inch
Then

/ 0.042 \= 2(0.3ST—-) = 0.766 inch.

The root diameter D. and the outside diameter D^ of the

thread roll (see Fig. 3) can be found by the following

formulas:
D,= D, — d, (See C. Fig. 11 (6)

D,= D, + d: (7)
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Inserting the values already found, we have:

D, = 0.766 —0.048 = 0.718 inch,
and

D, =z 0.766 + 0.048= 0.814 inch.

The same method as that given for the U. S. standard form

of thread is used for the A. S. M. E. form when designing a

thread roll. A thread roll for a sharp V-thread, however, is

calculated from the pitch diameter, which is also used as the

approximate diameter of the blank. For a sharp V-thread

the root, pitch and outside diameters of the roll are found by

the following formulas:

D,

D,

N (-f)
D, — d;

D, + d.

(8)

(9)

(10)
in which

jD, = pitch diameter of thread roll,

D: = root diameter of thread roll (see Fig. 3),

Ds = outside diameter of thread roll,

N = approximate ratio between pitch diameter of roll and
pitch diameter of piece to be threaded,

d, = pitch diameter of piece or diameter or blank,

d; =0.866 p (see C Fig. 1).

In making a thread roll the outside diameter is turned to

Fig. 8. Swing Holder tor Holding a Thread Roll

the size required, and the ends are beveled at an angle of 45

degrees, as shown in Fig. 3, to prevent the threads on the

ends of the roll from chipping. If the roll is to be made with

a multiple thread, as would be the case in the example pre-

viously given, which was 18-pitch double thread, the lathe is

geared to cut 9 threads per inch. Before cutting the thread

it is preferable to bevel the edges at an angle of 30 degrees,

or equal to the angle of one side of the thread. This facilitates

the starting of the thread tool. After the threads have been

cut the roll should again be beveled, but at an angle of 45

degrees.

Thread rolls should be made from steel containing a high

percentage of carbon, and as they are not used in this case

on steel, it is not advisable to make them from high-speed

steel. Styrian steel has been found to give good results, but

extra precautions should be taken in hardening, because if

the sharp edges become burnt the roll will be useless. Thread

rolls, as a rule, are lapped after hardening. This is accom-

plished by holding them on an arbor in the lathe, and using

emery and oil on a piece of hard wood. A thread roll, to give

good results, should not be made to fit loosely in the slot in

the holder, but should be made a good running fit. If the

roll is made to fit loosely in the holder, it will chew up the

threads. The hole in the roll should also be made a good

running fit on the pin in the holder, and in most cases should

not be larger than 5/16 inch, 1/4 inch being usually adopted for

rolls 1 inch in diameter or less.

Applying a Thread Roll to the \rork;

The shape of the work and the character of the operations

necessary to produce it govern, to a large extent, the method

employed in applying the thread roll. There are, however,

other considerations to be observed, some of which are as

follows:

1. Diameter of the part to be threaded;
2. Location of the part to be threaded;
3. Length of the part to be threaded;

4. Relation that the thread rolling operation bears to the
other operations;

5. Shape of the part to be threaded, whether straight,

tapered or otherwise;
6. Method adopted in applying the support.

When the diameter to be rolled is much smaller than the

diameter of the shoulder preceding it, a cross-slide knurl-

holder should be used. If the part to be threaded is not

behind a shoulder, a holder on the swing principle should be

used. Where the work is long—greater in length than two-

and-one-half times its diameter—a swing roll-holder should be

employed, carrying a support. When the work can be cut

off directly after the thread is rolled, a cross-slide roll-holder

should be used. The method of applying the support to the

work also governs to some extent the method of applying the

thread roll, but as this depends entirely on the shape of the

work, it would be impossible to say what method should be
employed, unless the shape of the work were known.
When no other tool is working at the same time as the

thread roll, and where there is freedom from chips, the roll

can be held more rigidly by passing it under instead of over

the work. The reason for this is that in passing the roll over
the work, it has a tendency to raise the cross-slide, while, on
the other hand, if the roll is passed under the work, the pres-

sure is downward and hence the holder is more rigidly sup-

ported. Where the part to be threaded is tapered as shown
on the aluminum piece G in Fig. 5, the roll can be best pre-

sented to the work by holding it in a cross-slide roll-holder.

Holders for Thread Rolls

As previously mentioned, certain considerations govern the

method of applying the thread roll; the holder for the roll,

therefore, has to be designed to suit these requirements.

There are various types of special holders in use for holding

thread rolls, and as it is impossible to show all of them here,

only a few of the more common or standard types are

described.

In Fig. 6 is shown what is called a "top" roll-holder. This
holder is held on a boss turned on the circular cut-off tool,

and is clamped by the circular cut-off tool and the screw which

Fig. 9. Another Swing Roll-holder

holds the latter to the toolpost. The thread roll is held in a

slot cut in the forward end of the holder on a pin, the latter

being driven into the holder, as show'n. As considerable pres-

sure is required to force the roll into the work, it has a

tendency to turn the pin in the holder; so, to obviate this, a

flat is filed on the pin and a set-screw A is provided. The set-

screw B is used for setting the roll to the proper depth, and
rests on the toolpost. By making the hole C in the holder to

fit the screw in the toolpost, this holder could be held on the

outside of the toolpost, instead of fitting on the circular cut-off

tool. This thread-roll holder can be used for holding rolls for

threading pieces such as shown at A. B and C in Fig. 5.

A thread-roll holder which is held on the cross-slide but

passes under the work is shown in Fig. 7. This holder is

held on a projection on the cut-off tool in a manner similar to

that shown in Fig. 6. The support in this case, or to be

exact the set-screw A. rests on the cross-slide, and is used for

adjusting the roll to the proper depth, as well as for support-

ing the holder. This holder can be held more rigidly than

the top roll-holder shown in Fig. 6; it is used w-heu no other

tool is operating on the work at the same time, and also where
there is an absence of objectionable chips. Thread-roll holders

which are held on the cross-slide can only be used when the

work is cut off directly after the thread is rolled, and for this
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reason they should be held on the same slide as the cut-off

tool. If the roll is brought back over the work, it produces a

poor thread.

AVhen it is necessary to bring the cut-off or form tool in

more than once for the same piece, a cross-slide holder should

not be used. Of course it would be possible to design a holder

in which the roll would be held in a member free to oscillate,

and held in position by a spring. This type of holder would

be objectionable, however, owing to the fact that chips would

get in between the movable member and the body, and prevent

the part holding the roll from coming back into the same

place each time, thus causing an endless amount of trouble.

When the work is of such a shape as to necessitate bring-

ing in the form and cut-oft tools more than once for the same

Pig. lO. Cross-slide Holder for applying a Thread Roll to a Beveled Piece

piece, a swing holder should be used. Two holders of this

type are shown in Figs. 8 and 9. These holders are made on

the same principle as the ordinary swing tool, with the excep-

tion of the change in the swinging member to hold the roll.

A hole is drilled in the shank of the holder and a set-screw

provided for holding a support.

A thread-roll holder which is held on the cross-slide and

holds a roll for threading the beveled piece shown at G
in Fig. 5, is shown in Fig. 10. This holder is held to the tool-

post in a similar manner to those previously described, but

the roll in this case is held at an angle on the stud A. a nut

and washer being used for holding the latter in the holder.

Rise on Cam when using Cross-slide Roll-holder

In thread rolling, the roll is first brought against the work,

then fed at a certain feed per revolution until the center of

FULCRUM OF THREAD
ROLL- HOLDER

Pig 12 _

OUTSIDE DIAMETER

OF THREAD ROLL

"""a llacMnfru.y.Y

Pig 11. Diagram used in Calculating
the Rise on the Cam for Thread Rolling
when a Cross-slide Holder is used

Fig. 12. Diagram used in Pinding
Rise on Cross-slide Cam when using
Roll-holder of the S^-lng Type

the roll is in line with the center of the work, and finally

removed from the work on the quick rise of the cam. As

the roll is removed from the work, the cut-off tool is brought

into position. The rise on the cross-slide cam for thread

rolling, when using a holder held to the toolpost, can be found

hy the aid of the following formulas derived from the diagram

Fig. 11. This shows the outside circumference of the thread

roll touching the circumference of the blank, and a horizontal

line is drawn tangent to the root diameter of the finished

screw.

Let D = diameter of blank,

^3^ theoretical root diameter of screw,

R = blank radius,

i?j^ largest or outside radius of thread roll,

d = difference between radius of blank and radius of

root of thread.
Then

A= R + R, (11)

B= R + R,—d (12)

C— V A'— B' (13)

For example let it be required to find the rise on the cross-

slide cam for threading the piece shown at A in Pig. 4. Sub-
stituting the known values of the diameter of the roll and the

diameter of the blank in the above formulas, we have:

.4 = 0.1985 + 0.407 = 0.0055 inch

B = 0. 1985 + 0.407 - 0.034 = 0.5815 inch

C = \ (0.6055)2 _ (O.o815)« = y 0.0:J«48 = 0.168 inch

Then the rise on the cam R^ (see Fig. 4) equals C (Fig. 11)

plus from 0.010 to 0.015 inch, depending on the diameter of

the roll and work. This calculation was for rolling a U. S.

standard thread, but the same method can be used for rolling

any other shape, substituting, of course, the correct values.

Total Rise on Cross-slide Cam
As the work is cut off with the same cam, it is necessary

to find the total rise on the cam for thread rolling and cutting

the piece off; this can be found by the following formulas,

THREAD ROLL- HOLDER

/
THREAD ROLL

CIRCULAR CUT-OFF TOOL

HISINO BLOCK^^
ilac'unfry.S.X-

Pig. 13. Diagram used in Plndlng the Total RIee on the Cam for
Thread Rolling and Cutting off

which are derived from the diagram Fig. 13. Here the thread

roll is shown touching the circumference of the blank, and

the circular cut-off tool and thread-roll holder are shown in

their relative positions.

Let T = total rise on cam (see Fig. 4),

C = distance from center of roll to center of work,

7;j= actual rise required to roll thread, which equals

C -f- from 0.010 to 0.015 inch,

R = radius of theoretical root of thread on piece,

c, ^ radius of work turned down with circular form

tool, or — (see Fig. 2),

r.= actual rise on cam to cut off piece, which equals

?-, + L
-f 0.010 inch (to approach) + 0.005 inch

(to pass center),

L ^distance of bevel on cut-off tool (see Fig. 4),

K,= outside radius of thread roll,

/?,r= largest radius of circular cut-off tool,

i?. ^radius of thread-roll holder,

c = distance that cut-oft" tool is cut below center,

B = distance from center of circular tool to edge, when
tool is cut down below center,

F ^distance from center of cut-off to center of roll,

when it is touching piece as shown,

G ^distance from center of cut-off tool to center of

work, when roll is touching circumference as

shown, which is equal to F + C.
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Then
E=yR\- (14)

«,r— (A', + «)= (1.-,)

Proceeding with the examples given in Fig. 4 and assuming
the following numerical values: i?,= 1.125 inch, ^5= 1.625

inch, c= 0.15625 inch, if, = 0.407 inch, «= 0.17S inch, r,=
0.165 inch, /.= 0.020 inch, we get:

E - y (1.125)' - (0.1,^(j-.>.T)~= 1.1 14 inch,

F = -J (1.035)« - (0.407 + 0.17t<)- = l..il6 inch,

r,= 0.165 +0.020 + 0.010 + 0.005= 0.200 inch,

^3= 0.168 + 0.010= 0.178 inch.

The distance G, in Fig. 13, will be greater, however, in prac-

tice than i^ + C", as from 0.010 to 0.015 inch must be added to

the distance C to make allowance for the roll to approach the
work. The distance D, which equals F— E as shown in the

There is another method of holding the thread roll when
applying it to the work which has not been mentioned. This
consists in holding the roll in a holder fastened to the cross-

slide, but instead of passing the roll over or under the work,
it is presented radially to the work. The rise on the cross-

slide would be d + from 0.010 to 0.015 Inch (see Fig. 12).

Speeds and Feeds for Thread Rolling

When the thread roll is made from high-carbon steel and
used on brass, a surface speed as high as 200 feet per minute
can be used. Better results, however, are obtained by using
a lower speed than this. When the roll is held in a holder
attached to the cross-slide, and is presented either tangentially
or radially to the work, it can be fed at a considerably higher
speed than if it is held in a swing tool. This is due to the

T.\BI,E I. FEEDS FOR THREiD ROLLING WITH CROSS-SLIDE HOLDERS

Root
Diame-
ter
of

Blank

Number of Threads per Inch

80 73 64 56 48 44 40 36 82 30 , 28 24 20 18 16 14

Feed per Revolution in Inches

T6

0.00.50

0.0055
0.0060
0.0065
0.0070
0.0075
0.0080
0.0085
0.0090
0.0090
0.0100

0.0045
0.0050
0.0055
O.OOSO
0.0065
0.0070
0.0075
0.0080
0.00S5
0.0090
0.0095

0.0040
0.0045
0.00.50

0.0055
0.0060
0.0065
0.0070
0.0075
0.0080
0.00.85

0.0090

0.00:35

0.0040
0.0045
0.0050
0.00.55

0.0060
0.0065
0.0070
0.0075
0.0080
0.0085

0.01130

o.oo;i5

0.0U40
0.0045
0.00.50

0.0055
0.0060

. 0065
0.0070
0.0075
0.0080

0.0025
. mn)
. 0035

0.0040
0.0045
0.0050
0.0055
0.0060
0.00(35

0.0070
. 0075

0.0020
0.0025
0.0030
0.0035
0.0040
0.0045
0.00.50

0.0055
0.0060
0.0065
0.0070

0.0015:0
0.002010,

0.0025 0,

O.OO80I0.

0.0035:0.

0.00400.
0.0045 0.

0.00,5010

0.00.55 0.

. 0060 .

0.0065 0,

0010
0015
0020
0025
0030
0035
0040
0045
0050
0055
0060:0

0005
0010
0015
0020
00 Jo
0030
0035
0040' 0,

0045
0050 ,

0055

1O5
. .

0(1100.

0015 0.

0020 0.

0025 0.

0030 0.

00:350,

00400
0045 .

0050 .

000.5
,

0010,0,

0015,0,

0020 0.

0325|0.
00:30 0,

0035 ,

00400,
O045

,

0U(.l5 .

0010
0015
0020 0,

0025 0,

0O.S0 0,

0035 ,

0040 0,

0045

0005
0010
0015
002o!o

0025
0030
0035
0040

0005 .

0010
0015
00200,
0025
0030
00.35

OOJOO

0005 0.0005
0010 0.0010
0015 0.0015
0020 . 0020
0025 . 0025
0030 . 0030
0035 . 0035

I

illustration, is the relative difference between the edge of the

circular cut-off tool when cut below the center, and the center

of the thread roll. Then 7)= 1.516 — 1.114= 0.402 inch. The
distance r^ (see also Fig. 4) equals D— r, ^0.402 — 0.200 =
0.202 inch. Then 7"= «3 + r, -f ?-,= 0.178 + 0.202 + 0.200=
0.580 inch, which is the total rise on the cam for thread rolling

and cutting off.

Rise on Cross-slide Cam when using Swing Roll-holder

When using a roll-holder of the type shown in Figs. 8 and 9,

the rise on the cam can be found by the following formula

lack of rigidity in a holder of the swing type. Table I gives

the feeds to be used when a cross-slide roll-holder is used;

and Table II gives the feeds to be used for thread rolling with
swing tools.

The feeds given in Tables I and II are applicable for rolling

threads without a support when the root diameter of the blank

is not less than 1/5 the double depth of the thread. When
the double depth of the thread exceeds this amount, a support

should be used. A support should also be used when the width

of the roll is more than two-and-one-half times the smallest

TABLE II. FEEDS FOR THREAD ROLLING WITH SWING HOLDERS

Root
Diame-

ter
of

Blank

Number of Threads per Inch

80 64 56 48 44 40 32 30 28 24 23 i 20 18 16 14

Feed per Revolution in Inches

TS
4

0.0030
0.0033
0.0036
0.0040
0.0043
0.0046
0.00.50

0.0053
0.0056
0.0060
0.0062

0.0025
0.0028
0.0030
0.0035
0.0040
0.0045
0.0048
0.00.50

0.00.55

0.0058
, OO60

0,0020
0.0025
0.0030
0.0035

. 0040
0.0045
0.004S

. 0050
0.00.52

. 0055

. (1058

0.0015
0.0020
0.0025
0.0030
0.0035
0.0040
0.0045
0.004.8

0.0050
0.00.52

0.0051

0010
0015
0020
0025
0030
0035
0040
0043
0045
0048
0050

0.0005
0.0008
0.0010
0.0015
0.0020
0.0030
0.0035
0.0040
0.0043
0.0045
0.004S

0.0005
0.0010
0.0015
0.0020
0.0025
0.0030
0.0035
0.0040
0.0043
0.0047

0(tO5

0010 0,

0015 0,

0020 0,

0025 iO,

OO30I0.

0035 0.

ooio'o,

0043 0,

0005
0010:0

0015,0
00200
00250
0030,0
0035
0038
0040

. 0005

.0010

.0015

.0020

.0025

.0030

.0032
. 0035
. 0038

0005 .

00100
0015
0020
00250
003810,

0030 0,

oo;32!o,

00354)

0005 .

,

0010,0,

01)15 0.

0020 0.

0025 0.

0028 0.

0030 0.

0032 0,

J.

0(.105

0010
0015 0,

0020
0025iO,

003«0,
00.30 0,

0005 . 0005
0010,0.0010
0015;0.0015
0030 0.0018
0022 10. 0020
003510.0023
00280.0025

0.0005 0.0005
0.0010 0.0010
0.0015 0.0013
0.0018 0.0015
0.0022 0.0018

derived from the diagram Fig. 12, where the thread roll is

shown in two positions—before and after rolling the thread.

The distance d represents the distance between the radius of

the blank and the theoretical root of the thread. To this

dimension, from 0.010 to 0.015 inch is added for the roll to

approach the work. Let d, ^ d + from 0.010 to 0.015 inch.

Then
d, X i\

R,= (16)
r

For example, let dT= 0.030 inch, r=lVs inch, and j-,= 2%
Inches

Then
0.030 X 2%

i?3= = 0.060 inch.

1%

diameter of the piece to be rolled, irrespective of the pitch of

the thread. When the smallest diameter of the piece to be

rolled is much less than the root diameter, the smallest

diameter should be taken as the deciding factor for the feed

to be used.

In a paper on the "Dynamics of the Flying Machine," by Mr.

James S. Stephens, read before the April meeting of the West-

ern Society of Engineers, a statement was made that during

the past decade, the public opinion of the flying machine may
be said to have passed through three stages; viz: first, viewed

as ridiculous, then as sublime, and now. on account of the

great number of fatal accidents which have occurred, as

tragical.
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HARD VS. SOFT CAST-IRON WAYS FOR
MACHINE TOOLS
By ROBERT GRIMSHAW

The Editor of Machinery wrote to me in April as follows:

"We know that American cast iron has been much criticized

by foreign users of American machine tools because of its

softness, it being alleged that slides, ways, etc.. wear very
rapidly. What has been your experience as to relative wear
of American and foreign lathes?
"The reason we inquire is that a German, representing

American machine tools in Germany and Austria, claims that

the soft American irons wear much better than the harder
Continental irons, because of their slight oil-absorbing capa-
city. He states that the ways of Continental tools soon become
dry whereas the ways of American lathes, being comparatively
soft porous iron, remain lubricated much longer, and hence
wear relatively slower. He further states that a German
copy of the Norton grinding machine had to be built with the
ways fifty per cent wider than an American machine in order
to preserve its accuracy.
"We think that an article by you containing authoritative

data on the relative durability of American and Continental
machines would be of considerable interest to our machine
tool builders. We would be glad to have you prepare an
article for publication in Machinery, if you can secure the
necessary information and data."

Josh Billings was the father of the trite saying, "It is better

not to know so many things than to know so many that are

not so." and the Germans have a proverb in the same line:—
"das Gewisswissen ist besser als das Wissen,"—that is. "Being

certain is better than being sure."

While it is true that the average American cast iron is

both softer and tougher than the average German iron, there

is on both sides of the ocean, open-grained hard iron and

close-grained soft iron, just as there is on both sides close-

grained hard and open-grained soft iron.

When we consider that the average German cast iron is not

only harder than the average American iron, but also more
brittle, we will see a reason for making all parts of a German
imitation of an American machine heavier than the original

of the same nominal capacity. The extra weight will usually

appear of necessity in the ways and bearings as well as in the

frames. There is also to be taken into consideration "the

agent's talking point." As Americans can and do make their

machine frames lighter than the Germans and still have them
"stand the racket," attempts have been made to give the

American machines a black eye by saying that they are too

light for good service—a statement which, in view of the

heavier cuts usually taken on the average American machine
tools as compared with the German, is not warranted, so the

"talking point" consists in calling attention to the supposed
superior strength of the imitation, as shown in the stouter

legs and prolonged durability of bearing surfaces because of

wider ways.

As regards the actual penetration of oil into the pores of

the softer American metal, I take very little stock in that.

Even if the oil does penetrate, it proves nothing, for we have
no assurance that oil which has either been driven into the

pores by pressure or drawn in by capillary attraction has any
effect in forming either a protective film or a series of minute
elevations to prevent the opposing surfaces from actually

touching each other. If the oil gets into the pores, it stays
in. Grit, on the contrary, either stays on the outside of the
opposing surfaces and cuts both, or imbeds itself into the soft

one and acts as a lap in grinding down the hard one.

The matter of local wear must be taken into account when
considering durability of lathe ways. There is usually more
wear at the head end than at the foot, because more short

pieces are turned than long pieces. If the ways are softer

than the carriage, the difference in local wear will be greater
than if they are harder. Ways that are harder than the

carriage will wear the latter, no matter where it is used most.
Hence if the two rubbing parts are to be of unequal hardness,
the carriage should be the softer.

In the matter of lubrication, there are many contradictions;

in some places the attempt is made to have both the opposing
surfaces as hard as possible, while in others it is the object

to make the one which is more cheaply or readily replaced

—

as for instance an engine slide valve—the softer.

In the following letters received from German builders

' Address : Dresden—^A 16, Gneisenustr, 3.

and users of machine tools, first comes the statement of a
concern which answers with reference to the machines it

builds rather than those it uses; that is not what is wanted,
but, for all that, it is interesting as opening up another side

of the question:

Priedrich Schmaltz. G. m. b. H., Offenbach, a. Main, builder

of grinding machinery, says that the company has had no
occasion since starting its works to make experiments or

research in this line. In the last few years it has worked up
iron of various degrees of hardness, and this quality is of

importance to it only as concerns the ease of working the

castings. Whether the harder or the softer material is better

in service, the customers do not say. It would, perhaps, in

the case of grinding machines be rather difficult to determine
whether a machine ran dry on account of the quality of the

iron, or not, all the ways being supplied with automatically

continuous oiling devices except those pertaining to the chuck-

ing or fastening of the work.

It should be noted that this concern is a builder of grind-

ing machines and that the question of ease of working the

ways should be of less importance to it than if they were

planed or milled. It is to be assumed that as a matter of

convenience, as well as for advertising purposes, to impress

visitors of the advantages of grinding as opposed to planing

or milling followed by scraping, this company grinds wherever

practicable.

We next have the opinions of some establishments that are

advocates of comparatively soft bearing surfaces:

The Siemens-Schuckert Works, Charlottenburg, has made
no systematic comparative experiments concerning the wear

of soft cast Iron. It has observed that hard cast iron wears

more Irregularly than soft, and for this reason the works

would in many cases give the soft metal the preference. On
the other hand, it states that the old rule that different mater-

ials work better together than similar materials should apply

here; hence it is better to use hard iron for one part and soft

iron for the other In contact. Where a planing machine is

used, it would be best to make the bed of hard iron, and the

table of soft iron; partly because the bed is more exposed

to injury, and partly because the formation of hollows In the

part where the table is most used would be avoided.

The Schladitz Safe, Bicycle & Machine Works in Dresden

states that its experience with lathe nays is that soft iron

is the better, it having found that the wear on soft iron

machine tools is far less than on those made of hard gray

iron.

Biesolt & Locke, manufacturers of sewing machines, Meis-

sen, Saxony, think that soft ways are more durable than hard

ones because the iron is porous, and for this reason the oil

remains longer between the rubbing surfaces. Hard ways
similarly lubricated become dry sooner.

Otto Froriep, G. m. b. H., machine tool builder, Rheydt,

Rheinland, avoids, on principle, the use of hard ways for the

reason that machining and other working is excessively diffi-

cult. He believes that they are unnecessary because lathe

ways, especially, have such large surfaces in contact that the

pressure per unit of area is low, and the wear consequently

slight

A manufacturer of special brands of cast steel, who does

not want his name given in this connection, says: "We do

not build lathes or such machines, but in order to be obliging

we have put ourselves in communication with an experienced

and practical man in this line who writes as follows: 'The

correctness of the opinion of some manufacturers that soft

ways are more durable than hard ways because the oil remains

longer on a somewhat porous iron is not to be denied, but,

for all that, good lubrication can also be attained in another

way in most cases—for instance, by automatic oilers with

wicks on the carriages.'
"

According to the experience of the authority just quoted,

it would be desirable to use the hardest iron for lathes sub-

jected to very severe usage because the bed is more readily

ruined by dirt and small turnings which score the ways, espe-

cially where high-speed steel tools are employed. Since the

surfaces in contact are subjected to a sliding friction, two

materials of unequal hardness should be used, particularly

where the velocity is great; it is desirable with a hard bed.
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to use a comparatively soft carriage, because the carriage

could be more cheaply, easily and quickly replaced than the

bed. The more readily and cheaply replaceable part should

always be left soft. A hard bed would perhaps retain its

accuracy longer and last longer. It is well known that soft

beds, by reason of unequal wear, soon become inaccurate, espe-

cially in parts near the headstock. With planing machines,

the case is different. Here the ways are protected, and in

most cases are very long. With milling machines, on the

contrary, very hard rubbing surfaces would be especially de-

sirable for both the carriage and its bearing surfaces, particu-

larly where much water is used in milling. With the soft

Iron commonly employed for these machines, the water pene-

trates the pores and soon makes it "rotten."

As proof that lubrication is the last thing of importance

to think about in this connection, our authority mentions that

in the sliding surfaces of cannon, with appliances for taking

up the recoils, where hard steel bronze slides to and fro on
quite hard bearings, even where the usage is very severe there

is little wear. In a shop where there are 68 milling machines

all the cast-iron work-tables were replaced one after another

by steel tables and these have given good service.

And now let us see what has been written on the hard

metal side of the question. The Vereinigte Schmirgel & Mas-

chinen Fabriken of Hainholz. near Hanover, manufacturer of

grinding machines for foundries, etc., writes that in the case

of machine tools it is best to use iron as hard as possible

without running the cost of working too high. It is con-

sidered that even with scraped surfaces there are sufficient

uneven places to hold all necessary oil. Besides this, the

rubbing surfaces must be adjusted with sufficient space be-

tween them to enable them to be moved without meeting

excessive resistance. This necessary interstitial space pro-

vides for sufficient oil to lubricate the rubbing surfaces. If

in order to lessen the cost of working, soft iron is used for

machinery, the life of which is not shortened by the use of

soft material, the hardening of the rubbing surfaces by chill-

ing would seem to be highly desirable.

This concern, being an extensive manufacturer and user of

grinding machines, naturally advocates the use of hard metal.

Perhaps in the remark about scraped metal, we can read be-

tween the lines.

Ganz & Co., Budapest, have made no observations which

would tend to clear up the disputed superiority of hard or

soft irons, but are of the opinion that hard cast iron is the

best for the purpose mentioned. They ascribe no special

importance to the property of soft cast iron in holding oil

longer between the rubbing surfaces. The workman has the

ways constantly in sight, and. in general, is likely to lubricate

them liberally.

Ferdinand C. Weipert, machine tool builder, Heilbronn, a. N.,

states that as regards durability of lathe ways, a rather hard

cast iron is advantageous. Steps must be taken, of course,

to insure proper lubrication, and in every detail the user

should be sure that the oil goes where it is needed.

Breitfeld Danek & Co.. of Carolinenthal. near Prague, with

branch shops in Aussig, Blansko and Schlan, are manufactur-

ers of very heavy machinery for coal-mining, sugar-making

and other purposes. They state that they have in their main
•works in Prague a number of very old English lathes, some

of them being forty-five and one fifty years old. All these

lathes have hard ways and carriages and are in better con-

dition than modern machine tools with soft ways and car-

riages purchased within the past few years. This concern,

therefore, is in favor of the use of the hardest metal practical

for ways, gears, wheels, spindles, etc., especially where the

new brands of high-speed steel are in use and piecework is

the rule.

A. Borsig, locomotive builder, Tegel. near Berlin, states

that his experience is that hard iron is best for lathe ways

when properly lubricated. He objects to soft iron because the

pores admit not only oil but dust, which rapidly wears the

bearings.

Klein. Schanzlin & Becker, manufacturers of pumps, valves,

etc., Frankenthal, state that as they have seen no actual

honeycombing of their lathe ways, they would assign as a

reason for their rapid or slow wear the relative quantity of

chips and dust present thereon. Inasmuch as soft cast iron,

that is, iron vifith a porous surface, is favorable to the accumu-
lation of chips and dust, this would wear very rapidly. Their

experience Is in favor of close hard cast iron as against soft

and porous iron.

The Bernhard Stoewer Co., of Stettin, a large manufacturer
of automobiles and typewriting machines, states that hard
ways for lathe carriages, etc., are preferable, although the oil

consumption is greater; and that soft ways, if properly lubri-

cated, have the disadvantage that the oil by remaining longer

thereon catches dust and chips, thereby' forming an abrasive

mixture which causes more rapid wear than where hard
material is used.

My personal opinion is that none of those who were so

obliging as to answer my question have really considered the

subject in its full bearing. There are two elements to be con-

sidered—the question of wear after the machine is built

and that of replacement or adjustment of worn parts after

wear; also there is the matter of the care the machine is likely

to receive in use and the character of its work and surround-

ings, both of which latter affect the rapidity and character of

legitimate and illegitimate wear. It one of the surfaces be

hard and the other soft, the hard one will wear out the soft

surface, providing the lubrication is good and there is no grit.

If the surfaces be of unequal hardness and the lubricating

appliances defective or the oil unsuitable to the pressure and
speeds, even if not affected by grit, the hard bearing will out-

last the soft one. But if there be likelihood of grit getting

on the ways or into the oil layer, and therefore into the pores,

more will get into the soft metal than into the hard, and the

soft metal will act as a lap and cut the hard metal and also

be cut somewhat itself.

If both surfaces be equally hard, lubrication good, and sur-

faces clean, neither one of the pieces will act as a lap;

the effect of use will be simply "wear and tear." If the

opposed surfaces be of equal hardness and grit gets between
them, the case will be similar, except that there will be a

grinding and cutting action, but no true lapping. Therefore
in the last two cases the harder both materials are, the better.

* * *

SHRINKAGE AND PRESS FITS IN THE
BRADFORD SHOPS

In developing, several years ago, a system for making
shrinkage fits, the Bradford Machine Tool Co., Cincinnati,

Ohio, found that there was a great scarcity of reliable data

on this subject, and that the available data, obtained from

various sources, did not agree. In order to obtain a working

basis for the experiments which it was found necessary to

undertake, an average value of the most reliable data at

hand was first obtained by calculation. These average

i
1

2lachi)ii:rij.y.T.

Fig. 1. Different Types of CHstlDga with Same Diameter Hole reqiiirinff

Different Sbrinkage Allowances

values, however, did not give satisfactory results for the

work to be done, and in the experiments undertaken it was

definitely determined that it is impossible to give any gen-

eral rule for shrinkage allowances for given diameters of

hole, as the shrinkage allowance required varies to a very

great extent with the form and construction of the part to

be shrunk onto another member. The amount of iron around

the hole is the governing factor, but the manner in which

it is distributed has also a considerable influence on the re-
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suits. The hole through an otherwise solid disk of cast iron

as shown at A, Pig. 1, will expand less than the hole through

a gear-wheel (see B, Fig. 1) with a thin web all around the

hub, and this latter will expand less than a thin ring or

collar of cast iron as shown at C, Pig. 1. The rate of ex-

pansion in a web-casting may be as much as three times

greater than that in a solid casting.

Having established these facts, it became necessary to

determine the required shrinkage allowance for every type

of shrinkage fit to be made. In so doing it was further

established that the rate of expansion of a hole in a metal

disk or gear is not a quantity which is directly proportional

to the temperature to which it has been heated. The rate

of expansion is greater between 800 and 1200 degrees P. than

between 400 and 800 degrees; and the expansion between

the two latter temperatures is greater than that which takes

place in heating a piece up to 400 degrees P. On account

of the presence of these variable conditions, a rather unique

system of making shrinkage fits was adopted. The pieces

to be shrunk onto the shafts or spindles are not heated to

the usual temperature for shrinkage fits, but only to the

temperature of boiling water, 212 degrees F. They are

heated by gas, but if the casting has a hollow portion, water

Is poured into it, and the proper temperature is reached

when the water begins to boil. In other cases the tempera-

ture is judged by putting drops of water on the heated cast-

ing. The allowances required for shrinkage fits, when heat-

ing the outside piece as explained, are determined by experi-

ments for each set of pieces to be joined by a shrinkage fit.

When a standard has once been established for two pieces,

gages are made for each, and they are turned and bored to

these, so that the allowance will always be uniform.

The holes are made standard size and the allowances are

made in the shaft, as usual. As an example of the allow-

ances required for this method of making shrinkage fits, it

may be mentioned that the allowance for a shrinkage fit of

the faceplate and internal gear of a 36-inch lathe, shrunk

Fig. 2. Type of Casting shrunk onto its Spindle, for -which a Definite
Allowance has been determined by Experiment

onto its spindle, is 0.003 inch. The hole in the faceplate

is 51/2 inches. The construction of this faceplate is shown
in Pig. 2.

Press fits are subject to the same general conditions as

shrinkage fits. The amount and distribution of the metal
surrounding the hole in the outer member is the determin-
ing factor. As an example of what has been found good
practice, it may be mentioned that gears with a solid web
and average size hub require an allowance of 0.002 inch for

a 2-inch hole, 0.003 inch for a 3-inch hole, and 0.0035 inch

for a 4-inch hole. The type of gears tor which these allow-

ances are suitable is shown in Fig. 3.

For an ordinary good running fit, properly oiled, the Brad-

ford Machine Tool Co. allows 0.001 inch, and for a loose

running fit, 0.002 inch. To provide for proper oiling, oil-

grooves are cut in the spindle, running in the direction of

two opposed helices around it. These oil grooves are cut in

a lathe specially geared for coarse screw cutting, in a man-
ner similar to that described in Machinery, December. 1910,

engineering edition, in an article entitled: "English 24-inch

Lathe."

The principles governing the making of shrinkage fits as

outlined in the foregoing may at first sight seem to run

Pig. 3. Type of uear for which Definite Allowances have been
determined for Press Pits

counter to the generally accepted theory for shrinkage fits,

as recently treated in a series of articles by Mr. W. L. Cath-

cart in Machinery. (See issues of April and May, 1911:

"Shrinkage and Forced Fits.") It will be found, however,

upon consideration, that the practical results referred to in

the present article are not opposed to the theoretical prin-

ciples laid down by Mr. Cathcart in his articles. The allow-

ance to be made, according to theoretical calculations, de-

pends on the thickness of the hub; and in a flat solid disk

as shown at A, Pig. 1, the whole disk must be considered

as the hub; in a gear with a solid web, as shown at B. the

actual hub, and part of the web, must be considered as the

hub; and in a thin ring or collar, as shown at C, the hub is

only the thickness of this collar. Hence it seems that the

practical results obtained and the theory of shrinkage fits

as laid down in the articles in previous numbers of Machin-

ery, are in close agreement. E. 0.

« * «

INFORMATION WHAT AIN'T!

A well-known publication devoted to factory system, of Chi-

cago and London (which some time ago gave a micro-photo-

graph of babbitt metal, and mentioned it as being a kind of

steel), says that the "metal trimmings" of a wrecked vessel

bring a high price, "a manganese propeller" realizing from

£400 to £800. On the same page it says "Old boots are used

to make tan bark," giving a photo of "a million pairs, weigh-

ing five hundred tons." collected at the cost of labor only, but

in the form of tan bark being worth £2.51

What we don't learn by reading! A. Mazed
Squedunk.

* * *

In the discussion at the recent meeting of the National

Machine Tool Builders' Association at Atlantic City, extrava-

gant methods of finishing parts of castings were referred to.

Not infrequently is a heavy casting transported to a large

machine simply to plane or mill a boss of small area. The
cost of machining the Ijoss, to say nothing of handling the

casting, is often two or three times as much as the cost of

finishing the surface with hammer, chisel and file in the hands

of a competent machinist.
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THE MULTIPLE PLUNGER PRESS

THE HISTORY, CONSTRUCTION AND USE OF AN AUTO-
MATIC MACHINE FOR PRODUCING ARTICLES

FROM SHEET MBTAL
Bv CHARLES DOESCHER-

Undoubtedly there has
never been a time like the

present when the manufactur-

er has made such strenuous

efforts to produce stap'e arti-

cles, automatically, and in so

doing to reduce their cost to a

minimum. Various machines
have been invented and put

to use for automatically pro-

ducing small as well as large

articles from sheet metal,

some of which have met with

success. The solving of the

problem of automatic manu-
facture has to a large extent

fallen upon the machinist and
toolmaker. so that thev haveRobert Caiins. Invento

contributed to the in-

dustrial development

of the present time.

N o better verifica-

tion of this state-

ment can be o b-

tained, than by
watching a multiple

plunger press a t

work, simultaneously

and automatically

producing, by a ser-

ies of operations, a

complete staple arti-

cle at every revolu-

tion of the press, at

the rate of from SO

to 140 pieces per

minute, the number,
of course, depending
on the size and na-

ture of the work.

As the multiple

plunger press is per-

forming such an im-

portant part in the

ni a n u f a c turing of

articles made from
sheet metal, and as

its application and
the tools used in con-

nection with it are

not as well known as

they should be, the

writer will briefly

explain, for the
benefit of the read-

ers of Machixf.rt,
what this machine is

and what it can do.

The writer is in-

debted to Mr. Gilman
C. Hill, secretary of

the Waterbury Brass
Co., and Mr. Robert
A. Cairns, city engi-

neer, Waterbury,
Conn, (son of the in-

ventor of the multi-
ple plunger press),
for the facts concern-

' Address : 1029 W. Main
bt., Waterbury, Conn. Pig.

ing the early history of this machine. He is also indebted to

Mr. Roger S. Wotkyns, head of the sales department, and
-Mr. William D. Pierson, secretary of the Waterbury Machine
Co., for information concerning the construction and use of

this machine, as well as for the loan of the necessary

drawings.

Historical Development, and Inventor of the Multiple
Plunger Press

The multiple plunger press has a history, as is true of

all machines of any account. It originated at the Waterbury
Brass Co., of Waterbury, Conn., in the year 1860, its inventor

being the late Mr. Robert Cairns who built the first machine
on a small scale with two plungers, and a transfer slide for

carrying the work. This machine was applied to the manu-
facture of percussion caps, which were used in the army
rifles employed in the early part of the Civil War. A few
years later, Mr. Cairns built other machines having a series

of plungers, to which he added the lower camshaft. These ma-
chines were built on the same general principle of construction

as those which are built today. The machine at that time in

its improved form was used for making eyelets, and was
called an "eyelet" machine, the name by whicli it is still

known.
Before proceeding with a description of the machine, it is

only fair that the
writer should give a

brief sketch of the

life of the late Mr.

Robert Cairns, the
father of the eye-

1 e t machine. M r.

Cairns was the son

of Scotch parents
and was born in

Londonderry,Irelanil,

in the year 1834. He
came to this coun-

try in 1835 and in

1857 came to Wa-
terbury, Conn., from

Haver straw, N. Y.

He was first em-

ployed by the Ameri-

can Cap & Flask Co.,

which shortly after

became the property

of the Waterbury

Brass Co.

Mr. Cairns was an

all-around machinist

of the old school,
and was a most

painstaking me-

chanic in everything

that he did, and
what he a c c o m-

plished tiad to be

done right no mat-

ter how much of a

hurry there was for

the work. That
there are still at this,

late date a number

of the machines
which he designed

and built in daily

use and in good
working condition in

the eyelet depart-

ment of the Water-

bury Brass Co., is a

glowing tribute to

his memory and skill

as a mechanic of ex-

ceptional ability. It

is to be regretted

that he never livedSuccessive Operations on One-piece Collar Button—Head formed in a Separate Operation
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to see how extremely useful and valuable his machines
have become-—something he always said would sooner cr later

be jiroved. Mr. Cairns died in 1S86 and is survived bj- four
daughters and one son.

The reason that the multiple plunger presses have not
become generally known, is due to the tact that for many
years they were built and kept in rooms that were under
lock and key in the Waterbury Brass Co., to which no one
had access, except those who were employed therein. The
same may also be said of the Scovill Mfg. Co., also of Water-
bury, where the machines were next introduced. The keeping
of the merits of this most useful machine hidden from the

eyes of the mechanical world has since, been done away with
by the previously mentioned concerns, and its real value and
usefulness is now becoming widely known.

Construction and Operation of the Multiple Plunger Press

The multiple plunger press as made today is constructed

in various styles and sizes, the number of plungers ranging
anywhere from three to eight. The most common type, how-
ever, and that most extensively used for the general run of

small work, is the one shown in Fig. 1, which is a six-plunger

machine. This machine can be used for such operations as

blanking, cupping, piercing, forming, embossing, stamping,

curling, bending, lettering, perforating, clipping, etc., and in

part of this split bushing is made square, so that by turning

it around with a wrench it can be removed and the blanking

punch driven out. The blanking punch can also be made to

fit directly into the plunger, if so desired.

The blanking plunger A is set one-half revolution in ad-

vance of the other plungers, so that the blank after it is

cut is carried by the transfer slide over the first cupping die

before the plunger B descends. This Is accomplished by

changing the position of the cam controlling the operation

of the blanking plunger on the upper camshaft S in relation

to the other cams. The plungers are operated by horizontal

"lifters" L. one lifter being provided for each plunger. These

lifters are clamped to round rods R located at the rear of

the press, and knee pieces connecting these rods to the

plungers effect their operation. The usual form of wedge
adjustment is provided for increasing the pressure of the

plungers, the adjustment being effected by means of wedges
which lower or raise the "bumpers" as desired.

The lower camshaft S, is provided with five cams M as

shown, these being split and held to the shaft by screws, so

that they may be shifted around on the camshaft to the

position desired and then clamped. These cams operate the

knock-up plungers into which the ejecting-pins are lightly

driven, used in removing the work from the dies. The work

TRANSFER SLIDE

J

T T TT Y M7
Jiachinenj.y.Y.

Fig 3. Diagram lllustratiQg the Construction of the Transfer Slide. L;.iecting-p1ns and Dies, and also the Successive Operations showTl In Fig. 2

is carried from one die to the other by means of a transfer

slide actuated by the vertical crankshaft /.

fact almost any light operation that is performed on sheet

metal. A sample of its work—a one-piece collar button—is

shown in its successive operations in Fig. 2. Of course this

machine can be used when only three or more operations are

required, by having the remaining p'.ungers run idle; thus it

will be agreed that this press has a bright future as regards

the manufacture of sheet metal parts.

The machine is driven by tight and loose pulleys, as shown
to the left of the illustration Fig. 1, and is back-geared;

the ratio of the gearing is 4^^ to 1, the larger gear shown
guarded to the left being on the upper camshaft. This cam-
shaft S is made from a crucible steel forging, while the cams
held on it are made of tool steel and hardened. In addition

to operating the plungers, this camshaft, through the gearing

shown at G, operates the roll feed, the reel used for holding

the metal being shown at H. The upper canishaft S also

drives, through bevel gears, the vertical crankshaft /. which
actuates the transfer slide and the lower camshaft S,.

The plungers A, B, C, D. E. and F are made from tool steel

of square section, and work in scraped bearings. The lower
ends of the plungers B, C, D, E, and F, are tapped out to

receive the punch-holders, which are threaded into them. The
blanking plunger A is bored out to receive a tapered split

bushing into which the blanking punch is driven. The lower

The Transfer Slide and the Auxiliary Mechanism

The transfer slide, or "carrier" as it is sometimes called,

is made of tool steel, and is a sliding fit in the die-bed N,

Fig. 1. This slide holds the fingers, which are used for

carrying the work from one die to the other, and also holds

the nest or set-edge used in carrying the blank from the

plunger A to plunger B, where the blank is cupped.

A clear idea of the construction of the transfer slide,

fingers and dies can be obtained by referring to Pig. 3, where

a plan of the slide and a sectional elevation of the dies and

punches are shown. The set-edge or nest is shown at A with

the blank located in it. This nest may be removed and

others substituted to suit the shai)e of the blank. It is cut

out as shown, so that it will clear the first cupping punch,

when the slide recedes.

The fingers B, C. D. E, and F, respectively, which are pat-

ented, are held in the transfer slide in smooth cylindrical

bearings, the ends of the fingers being fitted into these bear-

ings and held in place by screws G as shown. Each pair of

fingers is actuated by coil springs H. which give them the

desired tensicn on the blank, these springs being held in
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place by short pins driven into the fingers, and screws /

located in the slide. The fingers are rounded at J. so that

they will readily open when the slide recedes and the fingers

slide past the punches. They are also rounded at the top

and bottom as shown in Fig. 4, so that they will swing out
of the way \vhen they come in contact with the punch on
the down-stroke or with the shell on the up-stroke.

The blanking die A, is of rectangular section, and is

fastened by cap-screws and dowels (not shown) to the die-

bed :\'. Fig. 3. The stock is placed on the reel H (see Fig. 1)

and passes over a lubricating sponge-box, and from there over

the top of the blanking die in the usual manner. A pair of

ratchet rolls located at the rear of the press and operated

by the gears G on the upper camshaft S draws the stock over

the die, after which It is wound into compact form on a

scrap-reel, also located at the rear of the press. The blanking

punch forces the blank, after it has been cut, through the

die and locates it in the nest A. After the blanking punch
comes out of the nest A. the transfer slide advances, carrying

the blank, and locates it over the cupping die B„ when
the punch forces it out of the nest into the die. The blank,

after being operated on, is removed from the dies by ejectors

K which, in turn, are actuated by the cams M on the lower

camshaft Si (see Figs. 1 and 5). The ejecting-pins K which
are lightly driven into the knock-up plungers, when not

SECTION AT X-Y
?J'ichiuer>j,y. \.

Fig. 4. lUuatration showing the Construction of the Punches a*jd Dies
used and the Manner in ^Fhich they are held

being forced down by the punches are retained flush with the

top face of the dies, by means of flat springs S., which are

shown in Fig. 1 and in detail in Fig. 5. These springs fit

over bronze plugs B (see Fig. 5), which bear against the

knock-up plungers P. The bronze plugs B are provided with

a teat T which fits in a slot cut in the plungei-s, thus pre-

venting them from turning. The springs are held in position

by cap-screws, and are provided with elongated holes, which

fit over the reduced ends of the bronze plugs. The shape of

the knock-up plungers is more clearly shown in this illustra-

tion; they are of square section on the lower end, and

rounded so that they work freely on the lifting cams .1/. A

hole H is drilled in the top of the plungers into which the

ejecting-pins are lightly driven.

Operation of the Transfer Slide

In operation, as the stock is drawn by the feed-rolls over

the blanking die, it is blanked, and the blank is forced

through the blanking die A, into the nest A. When in this

position the transfer slide advances, and carries the blank
from the die A, to the cupping die B,. Here the slide dwells

until the cupping punch descends, and forces the blank
through the nest A into the die. The transfer slide now
retreats before the punch has ascended out of the die, and
for this reason it is necessary to cut out the nest as shown,

Fig. 5. The Knock-up Plunger and the Method of Operating and
Retaining it

so that it will slip by the punch. When necessary, the punch

is reduced in diameter just above the working part in order

that the nest can slip past it. On the upstroke of the

plunger B (see Fig. 1.), the ejecting-pin K, Fig. 3, which is

held in the knock-up plunger P. Fig. 5, forces the cup out ot

the die Bi into the fingers B ; then as the slide again advances

the finger B carries the cup to the die C,. this order of

operation being continued in a similar manner until the

fingers F carry the finished piece to the last die F,, after

which it is forced out of the fingers and passes out of the

chute K (Fig. 1) into a box. It can therefore be seen that

the work is at all times under perfect control, the ejecting-

pins K and the fingers working in unison.

After the work has been operated upon for the last time

by the punch in plunger F. and when the operation is a

clipping or redrawing operation, the work readily drops into

a box; otherwise, if some other operation is to be performed,

the work is ejected by means of compressed air or some o;her

simple ejecting device or fixture. The successive operations

on the one-piece collar button are shown directly under the

dies for producing them in Fig. 3, the operations being desig-

nated by the letters A- to F,, inclusive.

Method Used for Holding the Punches and Dies

As previously stated, the cupping and stripping punches

are held in punch-holders, which are screwed into threaded

holes in the plungers. This is more clearly shown in Fig. 4,

where the punch is shown held in the manner referred to.

The punch shown here is the one located in plunger C, Fig.

1, and is used for performing the operation C™ on the collar

button shown in Fig. 3. The punch A (Fig. 4) is made of

the desired shape and is driven into the holder B, this holder

'

being provided with an octagon head and threaded on the

upper end so that it can be screwed into the plunger. A
push-pin C for the punch A, is operated by a coil spring D,

which is retained in the holder B by a headless screw E.

This push-pin, however, is not used on all of the punches,

other types of stripping fixtures being employed. For this

class of work, the fingers are shaped as shown at F. so that

they hold the cup by the flange alone, not touching the body

ot the cup at all. This holds the cup effectively, as the

ejector-pin K is always in the up-position, except when being

forced down by the punch A, thus additionally supporting the

cup while in the finger and preventing it from tripping. The

manner in which the ejecting-pin K is held in the knock-up

plunger F is also clearly shown in this illustration.

The die / is driven into a tool-steel die-holder J, this holder

being counterbored as shown, so that the die fits up against

the shoulder, preventing it from being drawn out. The die 1

rests on a hardened tool-steel washer R located in the die-
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bed, and whicli resists tlie thrust of the punches. The die-

holder / is fitted in a dovetailed groove formed in the die-

bed, and is retained in the desired position by means of set-

screws L located in blocks M, which are held to the die-bed

by means of cap-screws X. The set-screws L are provided

with lock-nuts 0, -which lock the screws in the desired

position.

Operating- the Multiple Plunger Presses

These machines are mostly operated by girls and boys

except the larger sizes or eight-plunger machines, which as a

rule are operated by men. These machines work so success-

fully that they require very little attention. Under special

observation, the writer has seen these machines run for

weeks at a time without requiring any special attention

beyond that of oiling, starting in a new coil of metal, and

occasionally sharpening and polishing the punches and dies.

This fact is well authenticated by the experience of others.

* * *

KNIGHT'S SLIDE-VALVE MOTOR
The poppet type of valve has been universally used in the

construction of four-stroke-cycle internal combustion engines,

for the inlet and exhaust openings. The high temperature of

the burned gases makes the use of ordinary slide valves im-

practicable on account of the difficulty of providing sufficient

lubrication. Poppet valves, being raised directly from their

ignition system. The valves for each cylinder consist of two

sleeves made of Swedish gray iron. These sleeves are recip-

rocated to perform the valve function by short connecting-

rods attached to a lay crankshaft driven from the main crank-

shaft at half speed by "Coventry" silent chain.

Both inner and outer sleeves are open at both ends, and

each sleeve has openings on two sides. During the suction

stroke the right-hand slots of the outer and inner sleeve regis-

ter, forming a large opening through which the gas charge

enters. During the compression stroke the opening is closed

by the sleeves moving, one up and the other down, so that

the slots are out of register. The compression of the charge

being accomplished, it is fired in the usual manner, and the

explosion or power stroke takes place. The piston now being

at the bottom of the power stroke, the left-hand slots of the

sleeve come into register, forming a large exhaust opening

through which the spent gases escape.

The advantages claimed for this valve mechanism are that

the inlet and exhaust openings are fully twice the size of

the gas passages obtainable in the most liberal design of tee-

head poppet valve type motor, and nearly three times the

size of the gas passages in the ell-head type or valve-in-head

motors.

Another feature of general mechanical Interest is the

lubricating system. This is designed to supply lubrication

proportionate to the work being done by the motor, and is

Fig. 1. Cross-section of Knight's Motor Fig. 2. Knight's Slide-valve Motor, showing Sleeve Valves and Valve-actuating Crankshaft, etc.

seats, require no lubrication on the bearing surfaces, and

therefore may be employed successfully in gases of high tem-

perature. An objection to poppet valves is the impact of the

valves on the seats, and the cams, springs and lifters required

to actuate them. These parts are likely to be noisy especially

at high speeds, and in the development of high-grade auto-

mobiles a great deal of attention has been given to the con-

struction of valve mechanism that shall be as nearly noise-

less as possible.

Realizing the practical impossibility of eliminating all noise

in poppet valves and valve mechanisms, the United States

Motor Co., has brought out the Columbia car with the Knight

slide-valve motor. This motor is of the four-stroke-cycle type

with cylinders, cast in pairs, i% by 5% Inches. Its power
by the A. L. A. M. rating, similar to the British "Club" rat-

ing, is 38 H. P., but the actual power is said to be 70 H. P.

without motor racing, and nearly 85 H. P. when running at

the highest attainable speed.

The illustrations show the general features of the construc-

tion. The cylinder heads are removable. The heads are

depressed and contain two spark plugs for the Bosch double

a further development of the Columbia "movable dam" sys-

tem. Four troughs are hinged on a shaft in the lower part of

the crank-case. This shaft is connected with the throttle, and

when the throttle is opened and closed, the troushs are auto-

matically raised or lowered. When the throttle is opened and

the troughs raised, the connecting-rcd scoops de«p into the

troughs and splashes the maximum amount of oil onto the

bearings. As the throttle is closed, the amount of oil splash

is lessened. Hence when running with the throttle nearly

closed, a small amount of oil is used. The economy resulting

in the use of lubricating oil is appreciable. A single gallon

of lubricating oil has sufficed for 750 miles running and even

for as great a distance as 1200 miles. It is claimed that

a gallon of lubricating oil is made from two to three times

as efficient as with the ordinary type of motor In which it is

common practice to set the oil lubrication to meet the most

sever tests of hill-climbing and continued high-speed

work.
* #

A broken tap is often followed by a broken command

ment.
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MACHINE SHOP PRACTICE

THE MAKING OF REAMERS—

2

By J. C. CUSTER-

Much has been written against the practice of making right-

hand reamers with right-hand spiral flutes because they will

be "drawn in" bj' the spiral; that this fear is without founda-

tion in the case of a positive feed, such as used in automatic
screw machines, is obvious, but in a chucking machine, where
the reaming is done by hand-feed, the chances are that the

operator feeds the reamer forward in the same ratio as that

which the spiral of the reamer bears to the revolutions of

the work. In this case no reaming, in the proper sense, takes

place, but simply a grooving action, resembling that to which
the barrels of fire-arms are subjected. An end-cutting roughing

J \. fr^:m ^ Vl^•\

.¥arfi.ier!/,.V.y.

Fig. 4. Polishing Center

reamer, however, cannot be thus fed any more than a four-

lipped core-drill. Many such end-cutting reamers with right-

hand spiral flutes have been made by the writer, and all give

better satisfaction than those with left-hand spiral or straight

flutes, as the chips pass out more freely.

Center Reamers

The center reamer has an included angle of 60 degrees and

is made in various sizes. The size for general use in the

machine shop is commonly made from stock about % or %
inch in diameter, and provided with 4 or 5 teeth. The center

reamer is more liable to chatter than some other reamers,

which is quite troublesome in the case of arbors, etc., where

a true center is wanted. A simple and quick way of obtain-

ing a true center is to rough ream it with a four-tooth reamer,

and then take a light shaving cut with a five-tooth reamer,

using a slow speed. A center reamer for high-class work,

such as arbors of which the centers have to be polished after

^ NO. 2 MORSE TAPER

d NO. 3 M0R9E TAPER

.Va<,-;iiii«ri/,.V. r.

Fig. 5. Bull Center Reamers

hardening, should be in first-class condition; otherwise the

center will present a mass of small ridges. A polishing center

is shown in Fig. 4. Two strips of emery-cloth are inserted

into the slot, face to face, and then bent around the outside

and trimmed off to suit.

For heavy work, requiring larger centers, a reamer with

a guide or teat gives good results; this guide is of the same

size as the center drill (about 3/16 or 1/4 inch). Such a

reamer is steadier in action, and cuts true with the center

hole. A center reamer of this style, 14 hy % inch diameter,

should have five or six teeth.

By "center reamer" we generally understand a reamer the

teeth of which me«t in a point so that very small centers

may be reamed, but when large holes—usually cored—must

• .\ddress : 819 Broad St., Bridgeport, Conn.

be center-reamed, a large reamer is ordinarily" used in which
the teeth do not me«t in a point. Center reamers for such
work are made as shown in Fig. 5 and are called "bull" or

"pipe" center reamers. These reamers should not bo made
for too large a range, as the teeth cannot be of good propor-

tions at both ends of the reamer. When making tools of this

type for reaming or chamfering holes from Vi inch to 3

inches in diameter, one reamer should not be made to cover
the whole range, but at least two should be provided; the

smaller one should be suitable for holes from Vi inch to about
2 inches, and the other for holes from about IVj inch to 3

inches, the former having 7 and the latter 11 teeth. A bull

center reamer should have an odd number of teeth, for It

often happens that square holes, such as the blanks for socket

wrenches, etc., have to be chamfered, and it can readily be
seen that an odd number of teeth will give better results.

Bull center reamers used for square holes exclusively should
have finer teeth than those for ail-around service.

Adjustable Reamers
The best known reamers of this type are those with inserted

blades, the blades being held in place by various means. In
most cases the blades are dovetailed in their seats. If we
were to make reamers with inserted blades for the trade,

jigs and fixtures or special machines would be required in

order "to make it pay," but as we are not here interested

in the manufacture of reamers, but in the methods to use in

Figs. 6 and 7. Cutters with Straight and Tapered Shanks used for
Dovetailing the Seats for Adjustable Reamer Blades

case it falls to our lot to be employed in the tool-room of some
shop that makes its own small tools, we will not consider

special machinery or jigs.

The dovetail for the blade is of an angle of 5 or 10 degrees

on the side, and the blades are held in position by a snug fit.

Reamers intended for power-reaming are generally supplied

with a check-nut, while those for hand use are mostly with-

out that nut. The adjustment for size is provided by milling

the seats for the blades tapering towards the front. The bot-

tom of the slots are thus at an angle of about ty^ or 3 degrees

with the center line of the reamer. The dovetail, after rough-

ing, is finished with the cutter shown in Fig. 6. Milling

cutters are generally supplied with taper shanks, but for this

purpose the cutter shown is far better, first, because it is

cheaper to make, and second, because a set-screw will hold

it firmer than the taper shank cutter can be held in a taper

socket. The cutter with the taper shank cannot be driven in

firmly enough on account of the slender neck of the cutter.

A cutter for work of this kind must run true, and in order

to get it so, we turn the blank in the machine where it is to be
used. This is done by holding the blank in an adjustable

vertical milling attachment, .setting this to an angle of

10 degrees, and then turning, using a lathe tool held

in the vise. The tool is fed by means of the raising screw.

The shank should have a flat for the set-screw. If we have
no vertical attachment, we must hold the cutter blank in the

main spindle, the turning being done with a square-nosed

tool held in a vise. The vise or saddle is swung to an angle

of 10 degrees, and the table-feed used; we may also use a
tool ground to an angle of 10 degrees, in which case vise and
saddle are left at the zero position.

The cutter for dovetailing should have four teeth cut at

an angle of about four or five degrees, but not spiral. This
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is done by holding the blank in the dividing head, and swing-

ing the saddle to an angle of 4 degrees. Then a 90-degree

cutter is sunk down to the proper depth of the tooth. The

milling cutter, when doing this work, should run in a right-

hand direction. The face of the tooth should be radial at the

middle of the tooth, and the angle on a right-hand cutter

should be right-hand i. e., it should resemble a right-hand

spiral. While it is true that the corners of the teeth would

have a better backing and consequently would be stronger

If the inclination of the teeth were made in a left-hand

direction on a right-hand cutter, it would not strengthen the

cutter itself, since the weak point in this cutter is at the

neck. Furthermore, a right-hand angle on a right-hand tooth

will draw the chips up and out, while a left-hand angle will

draw them down so that they will clog the cutter. Straight

teeth are not to be recommended, because a straight tooth

takes a new "bite" all at once, which means a great shock

in so slender a cutter, while the angular tooth has a shear-

Fig 8 Bushing tor Holding Taper Shanlss In a Chuck. Fig. 9. Driver"
for SmaU Reamers provided with a Square

ing cut. The cutter should have very shallow end teeth; it

is backed off with a fine file and then hardened, the neck

being drawn to a blue.

The adjustable reamer with square seats for the blades is

a newer style of reamer which has the advantage that it can

be rebladed at smaller cost than the dovetail reamer. A

reamer of this kind is made by the Pratt & Whitney Co., of

Hartford, Conn. This reamer has previously been described

in Machinebt. (See the July, 1907, number.)

A still newer type, known as the "Mussler" reamer, will soon

be put on the market by the Bullard Machine Tool Co. of

Bridgeport, Conn. This reamer is very simple for reblad-

ing; as the application for a patent for this reamer is in the

patent office at the present time, a description can as yet

not be given.

Milling Operations on Reamers

We will now return to the one-inch machine or chucking

reamer previously mentioned. The first operation is to mill

the tang on the shank. During this operation we may hold

the work between centers or in a chuck at one end, preferably

in the latter, as then the work can be handled with more

facility. Right here the young mechanic might be urged to

ascertain with how light a grip a chuck will hold the work

sufficiently firm for the operation, rather than to ascertain

how much abuse is required before the chuck nut or screw

either breaks, springs or strips. Tangs may be milled with an

end mill, using the up-and-down feed. A better way, however,

is to use a small "butt-mill" from the top.

The next operation is the fluting. A bushing fitting the

taper shank should be used for holding the reamer in the

chuck during this operation. Such a bushing is shown in

Pig. 8. The one-inch reamer referred to ought to have eight

teeth of a 35-degree angle which, according to the formula

previously given, calls for an 80-degree cutter. A cutter for

fluting reamers should not have too finely spaced teeth. A
pitch of the teeth of V2 inch at the large diameter provides

for a cutter which cuts well and does not get clogged up too

easily; lard oil sparingly used—just enough to moisten the

chips—gives good results as a lubricant. The first flute is

only started to locate the face of the tooth; then index

(toward the operator) for the next flute, which is cut to a

depth so ttiat the land measures about 1/16 inch at the top.

This land will be somewhat wider after the reamer is ground

to size and backed off. After the first flute is cut, index

around and cut the rest of the flutes in the same way.

A straight-fluted reamer—whether it has an even or an
odd number of teeth—should have the teeth "staggered," i. e.,

unevenly spaced to prevent chattering as much as possible.

It is immaterial how the teeth are staggered in a reamer
with an odd number of teeth, since it cannot be measured
directly' over the cutting edges anyway, but with an even
number of teeth some system should be employed so that

at least two teeth are exactly opposite each other for caliper-

ing. A simple method of staggering the teeth when fluting

an eight-tooth reamer is as follows: Put the locking pin

behind the index-plate into the hole stamped with the number
of the index circle; then start cutting the flrst flute, but cut

only a slight distance—not to the full depth; now index for-

ward, turning the crank five turns; finally disengage the lock-

ing pin, and turn the index-plate back four holes in the

49-hoIe circle or three holes in the 33-hole circle, and lock

again with the pin. In this way we get a tooth space that

is less than one-eighth of the circumference. We now cut

the second flute to full length and depth. For the third and
fourth flute we repeat the procedure, and for the fifth flute we
index the five turns forward the same as before, but with

the lockpin we index twelve holes in the 49-hole circle forward,

which gives us a wider flute between those teeth; this flute

is cut deeper, so that the land is of the same width as it is

for the other teeth. We then cut again three small flutes,

as noted before, and for the ninth flute—which is the first

flute started—we must index twelve holes forward, which

gives us another wide flute.

A ten-tooth reamer we would cut with three teeth spaced

four holes smaller each; then two teeth spaced six holes

larger each; and repeat this for the remaining five teeth.

By using this method, the teeth become sufficiently staggered,

but all teeth are opposite each other, the same as in an evenly

spaced reamer. When staggering is effected by this method

of compound indexing, we need not keep track in our mind,

of the difference in spacing, as a glance at the index plate

shows just "where we are at."

Sometimes conditions may be such that we must not reduce

the land on the wider teeth by cutting the flutes deeper,

because it reduces the strength of the tooth too much. In

such a case we cut the flutes all of the same depth, and then

the lands of the wider teeth are reduced afterwards by "roll-

ing" the work, or, in other words, by taking a second cut

after having moved the wide land up towards the cutter by

indexing in such a manner that the land is reduced by the

second cut without deepening the flute.

Sometimes the reamer looks best by cuttmg three teeth

four holes larger each and then one tooth twelve holes smaller.

This can merely be hinted at here, as the judgment required

to properly handle cases of this kind can only be gained

by experience.

Staggering the teeth by the method given may meet with

the objection that, one-halt of the reamer is fluted exactly

the same as the other half. To this objection the best answer

is that close observation and tests covering a period of several

years have convinced the writer that such a "stagger" is suf-

ficient for all-around work in the machine shop.

Reamers with Spiral Flutes

The "spiral" reamer is fluted with a double-angle cutter,

similar to those used for cutting spiral-tooth milling cutters;

the angle of the spiral—more properly helix—should be about

14 or 15 degrees. The writer usually employs a spiral angle

of about 14 degrees 34 minutes. This, however, is not because

of any advantages that this particular angle has in itself, but

simply because the tangent of that angle Is a two-place num-

ber (0.26), which can be carried in the mind, and saves look-

ing up a table of tangents when calculating leads, etc.

Here we may digress a moment to say a word about calcu-

lating spirals, for it is spiral milling work that has special

attractions for most apprentices and young mechanics. Mak-
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ers of milling machines generally furnish a table with their

machines, giving a condensed list of leads, angles of spiral,

and the gears required, for diameters most frequently met
with in ordinary shop practice. These, tables, however, often

only give the gearing and the leads, so that a calculation

becomes necessary if we want to Know the angle of the spiral.

The formula for this calculation can be found in the table

furnished with the milling machine and is as follows: Let

C^ circumference of the work in inches,

L^Iead of spiral in inches,

r= tangent of angle of spiral.

Then
C C

T= —, and L=—
L T

Hence, if we know that the tangent of the angle of a reamer
flute should be 0.26, and if we are required to cut a reamer

1..5 X 3.14
1', inch in diameter, then = 18.115. Xow, in

0.2(5

a table of leads, find the nearest lead given, which for the

Brown & Sharpe machines is 18.1S1. This lead is used, as it is

near enough for all practical purposes. From the table of

leads we now find the gears which will give the required

lead. We generally place the larger of the driving gears on

the screw and the larger of the driven gears on the worm,
and the two smaller gears on the intermediate stud; but if

the gears do not properly mesh if so placed, transpose them,

taking care that a driving gear Is not put in place of a driven

gear or vice versa.

When fluting spiral reamers, the saddle should be swung
to the angle of the spiral of the reamer tooth. This is done

tor all other spiral work with comparatively shallow flutes,

but in the case of deep flutes, such as those in a large counter-

bore with a small guide, the angle to which the saddle should

be set must agree with the angle of the spiral nearer the bot-

tom of the flute, otherwise the face of the tooth will be curved

along the cutting edge instead of radial and straight. As an

additional means to overcome the tendency toward a curved

face in such cases, use a cutter with a greater angle on the

side that forms the face of the tooth; the other angle, of

course, has to be correspondingly less. Note also that a

cutter of large diameter is more apt to cut the front edge

of a spiral tooth curved than a cutter of small diameter.

The Taper Reamer

The taper pin reamer for hand use is supplied with a

square, which is first milled. For fluting, use a taper milling

attachment as made by the Brown and Sharpe Mfg. Co., if

much of this work is to be done. \\Tien such an attachment

is not available, proceed as described in the following:

If the shank or unfluted part is long enough, a dog may be

used as driver, but as taper reamers are generally fluted close

up to the square, it is seldom that a dog can be used. A suit-

able driver is, however, shown in Fig. 9. The driver is held

in the chuck, and the corners of the square on the reamer

placed into the slits while the other end is supported by the

tailstock center. This driver is better for taper reamers than

a dog, even if the shank should be long enough, because the

tail of a dog will bind or become loose in the driver of the

dividing head while indexing from one tooth to the next, and

the actual spacing obtained does not correspond with the in-

dexing. The greater the taper in the reamer, the greater will

be the binding effect and the error in the spacing.

For taper pin reamers 4 inches long, M inch in diameter at

the small end and having V2 inch taper per foot, the head is

dropped the equivalent of about % degree. Now mark the

location of the face of the first tooth in the manner

already described, except that in this case we must mark

the entire length. Then, index to the next tooth and take a

trial cut, and if necessary, adjust the drop of the divid-

ing head.
* * *

If Jules Verne were alive now and had that vivid imagination

of his working, he would probably give us a picture of an aerial

machine shop especially designed for making quick repairs

on aeroplanes when they have trouble aloft.

AUTOMATIC PISTON-RING PEENING
MACHINE*
By J. A. LUTHERl

The pioneer internal combustion engine builders recognized

the superiority of the peened piston ring over that of any
other make. This peening process, however, was accom-

plished by hand and was found to be a rather expensive Item

in the manufacturing of the rings. It also was a poorly exe-

cuted Job. and the lack of good judgment as to the intensity

of the blow 10 bo delivered at the various points on the ring

resulted in the production of a ring which did not have the

desired resilience or tension. Owing to this drawback tho

peened piston ring was discarded, and the eccentric ring, as
shown in Fig. 1, was substituted.

A newly invented automatic peening machine is producing
the much desired result, that is, correctly peening a piston

ring. This machine not only turns out a correctly peened
piston ring, but produces a ring at a cost of from 35 to 45

per cent cheaper than that of any other ring now on the

Fig. 1. Eccentric Piston Ring
of the Usual Type

Fig. 2. Peened Piston Ring, showing
Location of Peening Marks

market. This advantage, coupled with the prevailing idea

that a peened piston ring is superior to an eccentric ring, has

caused considerable stir among some of the engine builders.

The Peened Piston Ring

In Fig. 2 is shown a peened piston ring as now made, and
it will be seen that instead of being made eccentric, as is the

ring shown in Fig. 1, it is concentric and of an equal thick-

ness throughout its entire circumference. The mar^s A repre-

sent those produced by the peening hammer. The heaviest

blow is struck at the point B. directly opposite the split in

the ring, and the intensity of the blow gradually diminishes

from this point on either side, until the points C are reached.

The blow struck at the point B is equal to approximately 2250

pounds, and decreases in intensity on either side of this point,

so that a blow of only approximately 625 pounds is delivered

at the points C. One-hundred blows are delivered to the ring

on each side between the points B and C. making a total

of 200 blows in all.

The result from this method of peening is claimed to be as

shown by the dotted line between the points D and E, which
represents a more uniform resilience throughout the ring,

thereby insuring the perfect fitting of the ring when in the

cylinder, and with decreased friction. In comparison to this,

the resilience of the ring shown in Fig. 1 is not so evenly

distributed, and is represented by the dotted line from the

points G to F; thus it can be seen that the peened piston ring

gives a more uniform fit in the cylinder than does the eccen-

tric piston ring.

Construction of the Automatic Piston-ring Peening Machine
A side elevation, and part se<}tion of the head of this piston-

ring peening machine is shown in Fig. 3. This machine con-

sists mainly of a cast-iron base or frame A which is bored out

to receive a ?4 inch driving shaft B. and is turned out in the

front end to receive a rotating head C. The front of the
machine, which is more clearly shown in Fig. 4, is bored out
to receive the revolving head, as shown, which is held in the

* For additional information on this subject see "Automatic Piston-
Ring Hammer." August, 1004. engineering edition,

t Address : 120 West 50th St., Bayonne, N. J.
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machine by a cap D. The revolving head C carries the piston

ring receptacle E. held in position in the revolving head by
the key if,. The piston ring F is held in this receptacle by a

clamping ring O. which, in turn, is fastened to a clamping nut

H. This clamping nut H is % inch thick and has a 10-pitch

thread cut on it. As it would require considerable time to

remove and replace this clamping nut, part of the thread is

cut away in four places, and the thread in the revolving head

C is also cut away to correspond, so that the clamping nut can

be slipped in, and by giving it a quarter turn the ring can be

tightly clamped.

This machine is driven by a grooved pulley I which, in turn,

is driven by a %-inch round belt from a pulley placed under

the bench. Normally, the pulley / runs freely on the shaft B.

but when the clutch J is engaged, the pulley drives the shaft

B. This is accomplished by having the part of the clutch J

to the left, slide on a key, while the part of the clutch J to the

right is fastened to the pulley and thus rotates with it; there-

fore, when the machine is to be started, rod K is pulled to

the right by means of the knob L, which, through the starting

lever M and links A", engages the clutch. A washer O is held

on the rod K to limit the travel of the rod. A tension device

P is also provided, so that the clutch will not become disen-

gaged until the operator forces it out by pushing on the

knob L.

The striking hammer Q is held in a head K, which slides

up and down on two vertical square shafts <S. screwed into

the base. Attached to the head ft is a bracket T holding a

roller U which runs on the lifting cam V. As shown in Fig. 3,

brass strips W, which are 0.007 inch thick, are placed between

the two parts of the head R, and are removed when the

babbitt bearings in the head become worn. This provision is

necessary on account of the continual up and down movement
of the head. The two square uprights S are held together by

Machi »fn/..V. r.

Fig. 3. Side Elevation oj Automatic Piston-ring Peenlng Machine

a strap A„ on which is held a bracket B„ bored out to receive

the shifter rod E. The clutch J, to which the starting lever is

attached, has a groove cut in it, and two shoes attached to the

starting lever slide freely in this groove, so that the clutch

can easily be moved longitudinally when revolving.

The manner in which this machine is driven is as follows:

A pawl C, is attached eccentrically to the front end of the

driving shaft B, and is retained by a spring D,. Now, as the

clutch is engaged and the pulley drives the shaft B, the

ratchet which is attached eccentrically to the shaft is given

an oscillating motion, and as ratchet teeth are cut in the rim

of the revolving head, the action of this pawl rotates the head.

To prevent the head from dropping back, when the ratchet is

retreating to come in contact with another tooth, additional

ratchet teeth are cut in the rear flange of the revolving head
C. A spring plunger f , fits in these teeth and prevents the

head from retreating or dropping back.

The hammer head R is operated in the following manner:
A cam G„ which is fastened to the revolving head as shown in

Fig. 4, operates a lever H,. This lever is connected to a seg-

ment gear 7i which rotates on a bevel gear 7,. This bevel

gear, in turn, has a tapered hole in it. and is driven on a

shaft A', on the upper end of which is attached a clevis L,.

This clevis has attached to it two shoes which fit in a groove

cut in the rear end of the lifting cam V, as is shown in the

detailed view in Fig. 3. Now as the clutch J is engaged, the

spindle B rotates and, in rotating, drives the revolving head C.

As the cam G, is attached to this revolving head, it, therefore.

Fig. 4. Front Elevation showing Indexing and Striking Mechanism

rotates with it. and, in rotating, it forces down the lever //,.

This lever, in turn, through the segment gear, bevel gear, and

then through the clevis />,. forces in the lifiing cam V. this

action raising the hammer head R. As the lifting cam is cut

away, as shown in detail in Fig. 3, the hammer head is allowed

to drop for each revolution of the cam V, and, in dropping, the

hammer makes an indentation in the inside face of the piston

ring.

Operation of the Machine

In operation, the cam G, is brought into the position

shown in Fig. 4, where the roller M^ drops Into the groove cut

in the cam. When the cam is in this position, the roller V,

held in the bracket T on the hammer head, is placed on the

cylindrical part of the lifting cam V, so that the hammer head

is not operated upon. The revolving head when in the position

shown in Fig. 4 is also not given a rotary motion as four

teeth are removed from the ratchet at /?,; therefore the

operation of the machine is stopped when the cam comes Into

the position shown. To place the piston ring in the machine,

the clamping nut H is removed by giving it a quarter turn,

when it can be pulled out, owing to the threads being cut away
in four places. \\Tien this clamping nut H is removed, the pis-

ton ring is placed in the piston receptacle E with the split in

the ring directly under the striking hammer Q. When the

piston ring is located properly, the clamping nut H is inserted,

and is tightened by means of a wrench or other tightening

device, which can be placed on the bar X„ fastened to the

revolving head by screws as shown. When tightening the

clamping nut, the locking pin 0, is inserted in a hole in the

ratchet rim to prevent it from rotating.

Now that the piston ring is Inserted in the machine, the

clutch J is engaged by pulling on the knob L. The spindle B
now rotates, but does not operate the machine until the pawl

f, engages with the teeth in the driving ratchet rim. To

bring the revolving head into position, the ratchet lever P, is
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operated, which forces the head around until the ratchet C,

comes in contact with the teeth in the ratchet rim. As soon

as the ratchet C, engages with the teeth In the ratchet rim, the

machine commences to operate, and as the cam G, Is rotated

it forces the lever H^ down which, in turn, as previously men-

tioned, through the segment gear, bevel gear and clevis, oper-

ates the lifting cam V. The lever //, is forced down against

the tension of the spring (?„ which keeps roller ."If, in contact

with the cam G,. When the machine starts, for the first tooth,

the hammer head is raised to a distance of 1/16 inch, which
height increases until the top point of the cam V is reached,

when the hammer head is raised to a distance of 1% inch.

As the piston ring is located In the revolving head with the

split in the ring directly under the striking hammer, the

lightest blow is, therefore, delivered nearest the split in the

ring. The blank space between the points C on the piston

ring, shown in Fig. 2, is accomplished by having the four

teeth cut out of the driving ratchet rim, so that no blow is

delivered between these two points. As the cam G, continues

rotating, the hammer head is raised to a greater distance for

each tooth in the ratchet rim, as the lifting cam V is forced

in a little further for each revolution of the driving shaft.

This operation continues until the revolving head C has made
one-half revolution, which means that the point B of the ring

shown in Fig. 2 will be directly under the striking hammer.
Here the hammer head is lifted to a distance of IY2 inch, as

the roller is now on the highest point of the lifting cam.

Owing to the shape of the cam G, shown in Fig. 4, the

height to which the hammer head is raised after passing the

center, begins to decrease, and keeps on decreasing until the

head revolves around into the starting position, as shown in

Fig. 4. This means, therefore, that the blow delivered to the

ring also decreases as the cam completes the second half of

its revolution. The ring is now completed, and as the cam G,

ring = 15 X 0.0052 = 0.0780 foot-pounds ; dividing the foot-

pounds by the penetration of the hammer point in feet will

give the intensity of the blow in pounds, thus

"j, T,"'"
'"

I
"

r3X

w
Fig. 5. Plan View and Crosa-aection at X-Y. Fig. 4

is cut away as shown in Fig. 4 the roller If, drops into the

depression, which allows the roller U to slide up on the

cylindrical part of the lifting cam V, thus discontinuing the

movement of the striking hammer.

Calculating the Intensity of the Blow

As the weight of the hammer holder (15 pounds) and the

distance through which it falls is known, it is a simple matter,

when the penetration of the hammer point in the ring is

known, to calculate the force of the blow delivered on the

ring. When the roller is at the bottom of the incline of the

cam, it falls through a distance of 1/16 inch or 0.0052 feet.

The penetration of the hammer point Is closely approximated

at 0.0015 inch, which = 0.000125 feet; then, neglecting fric-

tion, the foot-pounds of work delivered at the face of the

0.0780

0.000125
624 pounds

this being the force of the blow at the points C on the ring.

When the roller is at the top of the incline of the lifting

cam, the hammer holder will dro]) through a distance of IVi

inch, or % foot; here, again neglecting friction, the foot-

pounds of work delivered at the face of the ring = 15 X H
;= 1% foot-pound. The penetration of the hammer in the

ring at this point is closely approximated at 0.010 Inch

—

0.000S33 feet; then the force of the blow at the point H on the

ring equals:

1.875 = 2251 pounds.
0.000833

The force of the blow delivered between the points B and C
on the ring can, of course, be found by" calculating in a simi-

lar manner, when the penetration of the hammer is known.

Output of the Machine

As this machine is entirely automatic in its operation,

except for the insertion of the piston ring, it only requires a

boy to run it, and as it takes considerable time to peen a

ring, one boy can easily look after two machines. These
machines are mounted in couples on an ordinary work bench,

and to eliminate vibration as much as possible an iron plate is

put under them. The driving pulley is mounted beneath the

bench from which a round belt runs up to the driving pulley

on the machine, thus doing away with overhead pulleys and
belting, thereby allowing free working space around the

machines. With the machines running constantly, one
machine turns out fifty rings per hour.

TIN-PLATING METHODS
In the manufacture of household utensils, only pure tin

should be used as a plating for ironware. Cast iron contains

carbon, and in order to make the tin adhere to it, the surface

to be coated must be chemically treated to remove the carbon,

or else it must be made absolutely smooth by mechanical
means. The carbon may be partially removed by covering the

vessel to be plated with oxide of iron or manganese, which
develops oxygen when exposed to heat, thus oxidizing the

carbon. To accomplish this, the vessels to be plated are

placed in cases made of fireproof clay, covered with pow-
dered oxide of iron or manganese, and exposed to an intense

heat for a period of from four to six hours. The iron by this

time becomes sufficiently decarbonized to admit of the adhe-

sion of the tin.

After this process, the utensils are "pickled" by means of

immersing them in a solution of diluted sulphuric acid. In

order to prevent the acid eating the iron and to insure that

only the layer of oxide is removed, small quantities of ordinary
starch sugar, blue vitriol or salt of tin, are added. The ves-

sel is then immediately dipped into melted tin; but if only
the inside is to be coated, the metal is poured into it, together
with sal ammoniac or chloride of ammonium, which mixture
is rubbed quickly over the surface. The cast-iron vessels

should preferably be heated before applying the tin, but this

must be done very carefully in order to prevent the discolor-

ation of the oxidized metal, which would prevent the adhesion
of the tin. After the vessel has been dipped into the melted
tin, it is immersed upside down in cold water; the water does
not enter into the vessel on account of the air which is con-
fined in it.

Another method is to cover the vessel to be plated by a gal-

vanizing process wnth pure iron, and then coat it with a solu-

tion of zinc chloride, and finally dip the vessel into the melted
tin. Bars whicn are to be galvanized are cleaned in water,

dipped in a solution of one part sal ammoniac and sixteen
parts of water, and when dried are exposed to heat, after

which they are dipped into the melted tin.

—
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DEVICE FOR TESTING BALL-RACES
The accompanying illustration Fig. 1 shows a new and sim-

ple device designed by the writer for testing hardened steel

surfaces, which has been found very satisfactory for testing

ball-races. The shank A of the holder is made to fit the spindle

of a small single-spindle drill press. A plate or holder, with

a clamping device to attach it to the drill press table, holds

Fig. 1. Device for Testing Hardened Steel Surfaces

the ball-race stationary and concentric with the wheel B, which

rotates over the same path as the balls, or, in other words, on

the same circle as that on which the balls travel; thus this

device tests only that surface pressed upon by the balls. It

has been found that the roller B will not only locate soft spots,

but will also show where the thin casehardened spots are by

breaking through, which could not be located by filing, and

it is doubtful whether the scleroscope would detect these thin

spots.

To insure that every ball-race is tested under the same pres-

sure, a special straight handle about 12 inches long is put in

the drill press spindle actuating disk, and when the wheel B

Fig. 2. Flat Ball-races of the Thrust-bearing Type, after Testing. Note
Semicircular Impressions formed by the Roller

is placed on the race, the handle is adjusted to a horizontal

position. On this handle is placed a cylindrical weight, which

has a set-screw in it, so that it can be adjusted along the

handle, thus giving any desired pressure on the wheel B. All

sizes of wheels from small glass cutters up to very large

cutters were tried out, but were found unsatisfactory, the

cutter shown at B, Fig. 1, giving the best results. Some of

these wheels which the inspector used stood up for over 1100

ball-races.

When using this device, the spindle is run at about 300

R. P. M., and the wheel B is allowed to make from ten to fifteen

revolutions over the surface of the ball-race. The illustration

Fig. 2 shows three flat races of the thrust bearing type for

vertical shafts, which have been tested by this device, and it

can be seen that the wheel has made semicircular impressions

in them. In testing some of the ball-races, very short arc im-

pressions are formed, while in others the impression forms a
complete circle. All races that show any defect or break in

the surface under this test are rehardened and polished. It

is evident that this device will not register the degree of hard-
ness like a scleroscope, but it has been found that if the surface
stands up under the wheel, the ball-races will be sufficiently

hard to withstand the pressure of the balls.

St. Louis, Mo. WII.LIA.M G. Wikteb

A SHELL-HEADING DIE
The shell-heading die and punch shown in Figs. 1 and 2

were use4 for heading the shell shown in Fig. 3. This shell

is made from tin plate about 0.012 inch thick, and is drawn up
in a drawing press in the usual way and then trimmed—that
is, the irregular top edge is straightened in an automatic trim-

mer, thus bringing the shell to the length required. After
the shells are trimmed, they are fed into the chute A, attached
to the die. Fig. 2, and as this die is set up in an inclined

Figs. 1 and 2. The Shell-heading Punch and Die. Fig. 3. The Shell
before and after Trimming and Heading

press, the shells slide into the die by the action of gravity.

The punch. Fig. 1, then descends and forms the flange, a3

shown at H, Fig. 3.

The die. Fig. 2, consists mainly of a cast-iron bed B. coun-

terbored to receive a holder C. This holder, as shown, is coun-

terbored so that it forms a seat or stop for the locater D. The
locater is actuated by coil springs F, and is made a sliding

fit on the anvil E which also is seated in the holder C. Three

small spring plungers G, held in the locater, serve to center

the shell properly in the die.

The punch. Fig. 1, consists of an outer sleeve /. which is

made a good fit in the holder C. Sleeve I is counterbored to

receive a punch J which holds a stripper E, acted upon by a

coil spring L, this spring being retained by a pin M. The
lower face of the sleeve I is recessed, as shown, to make a

seat for forming the flange, and the punch J is reduced to fit

the inside diameter of the shell, so that a seat or shoulder is

formed on the punch to force the shell down, and in this way
form the flange.

In operation, the shells are placed in the chute A by the

operator, whence they slide down into the die. Here they are

located by the spring plungers G, when the punch descends,

and the spring pin K forces them down on the anvil E. The

shell now rests on the anvil E, and on further movement of
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the punch, the locater is forced down into the die, and the

stripper K forced up into the punch, so that the lower face

of the outer sleeve / forces the shell down tightly on the anvil,

thus expanding the flange. As the diameter of the shell is

considerably less than the diameter of the anvil, the rounded

corners do not in any way affect the flanging operation.

Denver, Col. W. J. Kirkman

FRESH AIR AND NEW IDEAS FOR
DRAFTSMEN

In the April number of Machinekt, engineering edition, on

page 630 appeared a short note which was an extract of a

letter asking for suggestions as to a feasible plan for drafts-

men changing their places of employment, so that they could

get fresh air and new ideas. The following is the manner in

which one draftsman (a single man) accomplished this result.

Business with a certain Ohio firm was rather slack and the

draftsman had an offer to fill a limited engagement in Iowa.

He did not decide, however, to accept this offer until firm A
agreed to take him back at such time as he had finished the

engagement with firm B. He went West, worked almost a

year, and hy the time he was nearing the end of the engage-

ment, firm A had a request from firm C for the use of a man
for a few weeks; so the draftsman came home and is now
filling a supply with firm C. If firm A, when he completes

his engagement with firm C, is not ready to give him employ-

ment, he has another offer to go West and do some work for

firm D. Such a plan could be followed by other firms who
have good men whom they want to retain, yet must lay off

at slack times. This gives the draftsman a chance to "brush

up," see the country, and get some fresh air.

Salem, Ohio. H. W. Weisgekber

PRESS TOOLS FOR MAKING AUTOMOBILE
LAMP-GLASS RETAINING RING

The peculiarly shaped ring shown in Fig. 1 is for holding

the glass door in position in an automobile headlight used

on the Ford automobile. The ring is made from 3/16-lnch

round bright drawn steel wire, and has alternate inward

and outward projecting bulges. The object of the inward

OPENING IN RING

^^S)
J/acft/HKry.A'. 1'.

which they are placed in the punch and die shown In Pig. 2.

This punch and die consists mainly of a cast-iron bolster A.

which is drilled and counterbored for the reception of the

six hardened tool-steel forming bushings B. The drilled holes

in the bolster are made sufficiently large in diameter to allow

Pig. 1. Retaining Ring for Holding Lamp-glass in the Headlight
of a Ford Automobile

projecting bulges is to hold the glass door against its band,

while the outward projections snap under the edge of the door

rim. In addition to these bulges, the ring is bent as shown

in the lower view, being offset about 3/16 inch, so that it

will have sufficient resiliency to hold the glass securely.

The rings, before bending, are automatically rolled into

circular form and cut off in a spring coiling machine, after

1
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Fig. 2. Assembled View of the Punch and Die for Shaping the
Retaining Ring

the bushings to be driven out if necessary. These bushings

are drilled and counterbored as shown in Fig. 2, the counter-

bored shoulder in each alternate one being of a different

height, so that they will produce a ring of irregular shape,

as shown In Fig. 1. The shape of the punch and forming

Fig. 3. Detail Views of the Punches and Forming Buehings used

bushings used for shaping this ring are shown in detail in

Fig. 3. The slot A is made slightly wider than the diameter

of the wire, and is used for "gripping" the wire while it

is being bulged.
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The punch-holder C consists of a cast-iron disk, which is

furnished with a shanli fitting into the ram of the press.

Forming or bulging punches D are held in this punch-holder

by means of set-screws, as shown. Similar set-screws are pro-

vided for holding the forming bushings or dies in bolster A.

No stripping device is provided on this die, the finished ring

being pried out of the bushings with a screw-driver or similar

tool. A stripping device, however, could readily be incor-

porated by providing a number of vertical sliding pins, operat-

ing through the base A and distributed around in a circle

under the ring being bent. These pins could be actuated

either by a rubber pad or by helical springs located beneath

the die in the usual manner. Satisfactory results were ob-

tained with this punch and die, and It was found that the

bulged portion of the ring was not scored or flattened to any

extent during the operation. Arcs Lawrenxe

Detroit Mich.

WHAT IS A MACHINE TOOL?
In the January issue, beginning on page 378, engineering

edition, Mr. T. S. Bentley gave to the readers of Machinery

quite an interesting talk on the philological question—What is

a Machine Tool? Personally, the writer confesses to having

read it after the manner of a school-girl with a novel—back-

wards. In the conclusion the couple were not happily married

which compelled the reading of the entire text in an attempt

to learn w^herein the trouble lay.

Now for fear Mr. Bentley may suspect this of being one

of those non-understandable American jokes, I hasten to ex-

plain that in the case of a machine tool, it would seem that

the tool and the machine are wedded for life, that this is the

secret of the name, and that any machine which holds a tocl

and performs a machining operation can, with considerable

propriety, be called a machine tool.

Now all such general terms are necessarily somewhat vague

when we attempt to prescribe exact limits for their proper

usage, and there is always room for honest differences of opin-

ion when we approach the borderland; for instance, the defi-

nition, properly construed, includes grinding machines, while

it might seem preferable to classify such specifically. Punch-

ing, shearing, riveting, pressing, flanging, bending, rolling,

straightening, forging, burnishing, chipping, hammering, hard-

ening, annealing, tempering or molding machinery would be

eliminated by such a definition, and properly so. Woodwork-

ing machinery and cutting-off machines it would seem prefer-

able to specifically classify as such, although, broadly speak-

ing, they are included by the definition and there should be

no doubt whatever about the manufacturers of these classes

ot machinery being entirely eligible to membership in any

association of machine tool builders. For that matter, why

should not manufacturers ot files, hacksaw blades or machine

screws be equally as welcome in such associations as the

builders of the old reliable engine lathe?

The reason a punching machine is not a machine tool is

because the surface of the hole it produces is not a machined

surface. In the case of broaching, the operation is allied to

slotting—a finished or machined surface is produced and

the broaching machine would therefore be classified as a

machine tool by the proposed definition. Now, given a

machine so designed as to be capable of broaching but used

exclusively for punching rough holes, and we have in poten-

tiality a machine tool, but by use a punching machine.

This machine is then a machine tool to its builders, but a

punch to this particular user. So, also, it a foundryman buys

an antiquated lathe for scrap iron, and then rigs up a barrel

between the centers for rattling castings, he has a rumbler,

not a machine tool.

Location has no bearing on the subject t. e. all machines in

a machine shop are not machine tools; take for example, a

wheel press. In the plate shop we have plate planing, plate

scarfing and countersinking machines, which are properly

classified as machine tools, side by side with bulldozers and

Hangers which are not.

The borderland, the place where the line of demarcation is

not so clearly drawn, seems to the writer to lie in such

machines as "the Lovekin pipe beading machine", thread roll-

ing machines, or machines designed exclusively for knurling.

Now a machined surface is not necessarily a smooth surface,

it may be checkered or otherwise, and the writer would con-

sider a knurling machine a machine tool, but ot a special var-

iety. The pipe beading and thread rolling machines possess

many of the earmarks of the true machine tool, but the work
they produce cannot properly be said to be machined in the

sense of being cut into or abraded, but is rolled, kneaded or

otherwise caused to flow by the action ot pressure. They are,

therefore, not true machine tools, although the addition of a

device for chamfering the end of the screw or machining the

beaded end of the pipe would suflice to place them in that

category. The apprentice boy who rigged up a device for hold-

ing keys so he could grind the ends to a true circular form,

transformed that emery wheel into a machine tool.

The suggested definition could be made more specific by
enumerating the classes of operations, thus: A machine tool

is a machine holding a tool and performing such machining

operations as turning, boring, drilling, facing, milling, plan-

ing, slotting, shaping or grinding. Such a definition would

not include an ordinary grindstone or emery wheel, but would

embrace all tool grinding machines which hold and shape the

tool; it would eliminate from the machine tool classification

such machines as power hacksaws, and cold saw cutting-off

machines, since their performance cannot properly be called

a machining operation, but would include a power-driven file

or hand miller; it makes no distinction between those ma-

chines designed for the production of a specific part and those

having a wide range of activity, its only requirement being

that of a tool held and an operation performed which can be

properly termed a machining operation. The bench-hand

who falls from the high estate of man to that of a mere
machine Is a machine tool.

Philadelphia, Pa. John S. Myers

TAPS AND TAPPING
The contribution under the above title, by "A " in June

Machinery, beginning on page 778, engineering edition, criti-

cizes the accepted method of making taps, and advances a new
theory, with the object of producing better threads. The
article deals both with square thread taps and taps of the

usual form of thread, and both alleged improvements are

based upon a fallacy and an almost complete misconception

of actual tap action, as will be shown.

Before any attempt had been made by "A" to improve ordi-

nary taps, he should have tried to understand the basic prin-

ciples of thread cutting as done in the usual way, by a single

point tool in a lathe, the travel of the tool being controlled

by mechanism. The travel of the tool along the thread is

positively controlled, and yet it is a common experience to

produce rough and poor threads. This is due, as has often

been explained, to the threading tool cutting on two sides,

the material removed being wedged together and being unable

to escape from the confined space between the threads. This is

just the action of the proposed V-form taps.

The two methods of overcoming this defect consist in cut-

ting threads by tools that cut on one side only, either by

feeding in the tool at the same angle as one side of the

thread or threading with a special device which cuts the

thread the full width at the top first and gradually deepens

the thread by successive cuts, by end action only.

Now, the ordinary tap works in the latter way and should

produce, therefore, the better work, as against the alleged

improvement of the method suggested by "A."

Then as to the action of "A's" taper tap. It is an accepted

fact that taper taps, unless properly relieved in the thread,

work with great difficulty, as explained in former articles in

Machinery (March and April, 1908). In the proposed tap

there is no mention of any relief. It would start easily enough,

but as it enters the hole, the turning effort will have to be in-

creased, as the unrelieved portions of the tap are wedged

into the hole, with the result that the tap will be broken.

The ordinary form of machine screw tap has not the strength

of body of a pipe tap and will not stand the extra friction

of the taper portion proposed. In fact, as toolmakers having

any experience with tap-making know, a taper tap blank gives
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the hardest cutting tap, and good taps are made the same as

good reamers, tapered slightly backwards, so as to minimize

the pressure and friction on the sides of the tap.

It may be conceded that a tap made on "A's" principle

might work fairly well on the first or second hole, but for

reasons apparent to practical men, it would soon be out of

business as a cutting tool.

The lack of "taking-hold power" in the ordinary tap is not

its greatest defect, and it is understood that pressure is

needed to make any tool cut, a tap not needing more than

other tools in proportion to area of cut.

As to the square threaded taps of "A," their superiority is

very doubtful; the second and third taps will very likely

refuse to follow- the former cuts and will thus produce worse

ridges than the ordinary kind is presumed to cause.

New York Alexander Bliden

VISE JAW FOR HOLDING ROUND PIECES
WHILE SLOTTING

The vise jaw shown in the accompanying illustration is of

an excellent but unusual form, and is intended for holding

round pieces for such light operations as slotting the ends,

where the work is likely to vary slightly in diameter.

The face of the fixed jaw A is provided with V-shaped

recesses for holding the work. A hole is drilled in the other

I

SLIDING JAW
B

muzzi

TIGHTENING
SCREW

Mac/il)tery,\. r

Vise Jaw for Holding Round Pieces In which the Clamping Pins are
operated upon by Beeswax

jaw B as shown, and the space filled with beeswax. Plungers

C project from the jaw. and when the screw D is tightened,

these plungers engage the work, being forced out by the

beesw-ax. This insures all of the pieces being gripped in

the jaw, which would not be the case were the jaw to have

a straight face of the usual form. Designeb

A bed of timber was prepared at the side of the largest

planer, which had a table about 14 feet long. On this the

halves of the flywheel were placed, one on top of the other,

separated by three cast-iron distance pieces. The whole was

then bolted together to make a steady job. As shown in Figs.

1 and 2, two toolposts were fastened to big cast-iron brackets,

bolted on the table of the planer. The machine was then put

in operation, and the surfaces A and B finished siniuUaneously.

When that was done, the toolpost I) was removed, the table

moved back to the proper position, and D fixed in a con-

venient position for finishing surface C. All measurements for

A and C were made between the side of the table and the

wheel. The surfaces at B were made 1-32 inch lower in order

that the bolts might clamp the hub more tightly onto the

shaft When turning the wheel in the lathe, narrow strips

1-16 inch thick were fixed between the halves in this space

to keep it together.

It may seem diflacult to make angle a exactly 'JO degrees,

but, as the manager explained, it does not matter what the

angle is as long as the halves for the same wheel are planed

together. A little consideration will prove the truth of this;

a reversal of the planed face will make them fit perfectly.

Penn, Wolverhampton, England. -^. Wind

PLANING A LARGE FLYWHEEL
A certain works in Russia, which the writer visited recently,

had received an order for four flywheels from a foreign firm

that was sending engines into the country. The wheels were

16 feet in diameter, and on account of their size and weight

'//}//////////}///)/////////

ilichlnrri/.y.r. ]iiacfiinery,y. Y.
rpsw

Fig. 1. Elevation of Device for Planing
Flywheel Segments

Fig. 2. Plan View of the Method
adopted

It was necessary to cast each wheel in two sections and plane

the joint to fit. Of course, no planing machine In the shop

was big enough for this class of work, and, as an open side

planer was unknown, the Russians, who were not to be stuck,

adopted the following method of overcoming the difficulty.

A COLLECTION OF PIERCING PUNCHES
USED IN DIE MAKING

In the designing of punches and dies there arises the ques-

tion of what kind of punch to use and how it shall be fas-

tened. This depends upon the character of the die, and the

purpose for which it is to be used, as well as the ideas of the

designer or die-maker. The accompanying illustration shows

a few styles of piercing punches, from a combination of

which a number of other forms can be evolved.

The punches shown at A, B and K are simple forms, can be

cheaply made and easily replaced when broken. Punch E
has a taper shank, and while more difficult to make than the

Various Types of Piercing Punches

Straight shank it has the advantage that it can be fitted more

closely in the punch-holder, and will therefore not become

loose. When made in quantities, it can be cheaply produced.

The punch C is sometimes used where it is desirable to have

the punch seat on the face of the punch-holder instead of in

the bottom of the hole into which it is driven. This punch

is more expensive to make than the straight punch, and is

especially hard to repair should the hole become worn. This

would make it necessary to peen the punch, so as to make it

fit more tightly, which is not a desirable condition.

Punches D. F, I and J are used when it is desired to fasten

all the punches to a soft-steel back plate, which is screwed

to the punch-holder. This method is desirable when a large

number of punches are to be brought close together, or where

it is necessary to detach them from the head without disturb-

ing their alignment. The punches shown at G and H are

what are called "quill" punches, and are used where a large

amount of stock is to be pierced, or where the stock is thick

in proportion to the diameter of the punch. As drawn wire

is tougher than a punch turned down from larger stock, these
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punches stand up where the latter would fail. The only

expensive part about them is the making of the quills. L Is a

plate punch, and is used for punching large holes in "center-

pierced" plates or flat stock. The line X-X in the illustration

represents the face of the punch-holders. From this line to

the back of the punches should be 1 inch for ordinary

conditions, except for I and J. which should be % to % inch,

depending on the size of the die.

Buffalo. N. Y. Arthur F. Kunze

SIZE OF PIPES FOR A DUST-COLLECTING
SYSTEM

In the March number of Machixert, page 56S, engineering

edition. Brown & Sharpe Mfg. Co., gave a reply regarding the

size of fan required for an exhaust system, which does not

agree with my experience. The Sturtevant No. 00 "Mono-
gram" exhaust fan is much too small for the purpose men-
tioned in the inquiry, and is constructed for much greater

pressure differences than should be used in dust-collecting

systems.

If the fan is to blow the dust out into the air directly,

without using a separator, a pressure difference of 3 inches

water column gage should be sufficient; hence the fan ought
to be constructed for low-pressure work, not requiring more
than 4 inches water column difference of pressure.

As regards the size of inlet, the internal diameter should

be at least 5^4 inches, because the surface grinder and the

cutter grinder each require a 2%- to 3-inch diameter pipe, and
the emery stand requires two pipes of 3 inches diameter. The
outlet should be at least as large as the inlet, and conse-

quently, the section of the fan's inlet should he about one
hundred per cent larger than recommended by B. & S. Mfg. Co.

If the branch pipes from the different machines are of

about the same length, and can be drawn together into the
main pipe at short distances from each other, it is a matter
of indifference where the fan is placed. Of course, the main
pipe should be of such size that in each part its section is just

as large as the sum of the sections of those branch pipes
which are drawn together in or before that point. The branch
pipes should join the main pipe at an angle of 5 to 10 degrees;
if joined at an angle of 45 degrees the loss of pressure is

excessive. The radius of the curved bends ought to be from
four to five times the diameter of the pipe. h ar Sjoblom
Malmo, Sweden.

BACKING-OFF A LEFT-HAND TAP
The accompanying illustrations. Figs. 1 and 2, show a unique

application of a backing-off attachment to a 16-inch Le Blond
lathe, for relieving left-hand taps. In backing off left-hand

taps, it is customary to allow about two inches of extra stock

Fig. 1. Compound Rest set to back-od a Left-hand Acme Tap

on the threaded part of the tap on which to secure the dog,
the threaded end being next to the headstock and the tap being
threaded from the headstock back. This method resulted in

loss of time and waste of metal.

About a year ago the simple method described in the fol-

lowing, was introduced by the writer, and from repeated use

he can heartily indorse it. It has been used quite successfully

on cutters as well, but more especially on taps and hobs which
our firm manufactures in large numbers.

Pig. 1 shows an Armstrong tool-holder set upside down in

the toolpost, the tool being blocked up to the height of the

lathe center. The compound rest is set at an angle of 14i^

degrees for Acme taps, the tool being set to the face of the tap

with a gage. Fig. 2 shows more clearly what changes were
made in order to accomplish the desired result. The re-

Arrangement of Relieving Cam for BacklDt;.olT Tap

lieving cam 4, which operates on a lever attached to the tele-

scopic shaft B. is reversed in position, the lobes usually being

in the opposite direction. The belt is crossed so as to give

a reverse direction to the arbor. This reverse direction of

the belt and reverse direction of the relieving cam combine
to give the original forward relieving action of the cam.

It might be of interest to note that the tool used is ground

at a half angle to 29 degrees, or, in other words, only one

side of the tool is used. One side of the thread is cleared, and

when this is completed the tool is replaced with another and

the other side of the thread cleared. The tap operated on is

first chased, then the flutes are milled, and lastly they are

relieved, insuring the correct timing of the stroke and thereby

a perfect tap.

Covington, Ky. Frank Lang

BENDING SHEET METAL
In the May number of M.\chixery, engineering edition, Mr.

K. George Selander presents tables and formulas for ascer-

taining the length of a blank of sheet steel which is to be

bent, making the necessary allowances for the bends. This

article was particularly interesting to the writer, because the

results exactly agree with those he has obtained by the use of

a formula which is much more simple and easily remembered,

no tables being necessary. The formula for making bends

in V-dies is as follows:
n t

L — 1 +
3

in which

Z>:= length of blank required,

Z= sum of inside dimensions of bent piece,

?! = number of bends,

t= thickness of stock in inches.

For a piece made from %-inch stock with two bends and

with the outside dimensions as given in Fig. 1, according to

Mr. Selander the blank should he 5.0S33 inches long. When
obtaining the length of the same blank by the formula given

above, in which the sum of the inside dimensions a, 6 and c

equals 5 inches, the length of the blank is:

2 X 0.125

i= 5H = 5.0833 inches,

3

which corresponds with the former result. Expressed as a

J
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rule, the length of the blank is found by adding one-third of
the thickness of the stock for each bend, to tbe sum of the
inside lengths.

It might be interesting to know that the formula given by
Mr. Selander for rolled bends is equal to adding two-thirds
of the thickness of the stock for each bend, to the sum of
the inside lengths. Referring to Fig. 2, the sum of the out-

side dimensions equals 9 inches. If the stock Is 0.0625 inch

Pig. 1

I*
1

-^%-- ^ < «- >.

T
1

si;

j
'-\3

T
1

_»_

+ i 1 Fig. 2

MacJihuT'i. ,V. 1'.

Figs. 1 and 2. Diagrams used in Calculating the Length of the Blank
Required when bending Sheet Metal in V-dies and Rolls respectively

thick, and if there are four bends, according to the table in

the article referred to, 0.3333 inch should be subtracted from
the sum of the outside dimensions, giving 8.6667 as the

result. By obtaining the length of the blank with the formula
given above, and adding the inside dimensions, which equals

S% inches, we get:

4 X 0.0625 X 2

%V2 H = 8.6667,

which agrees with the former result.

Aurora, 111.

E. J. G. Phillips

A DEVICE FOR LAYING OUT CAMS
The accompanying illustration shows a device which has

been found by the writer to be useful for laying out cams
when it is necessary to divide the circumference into hun-

dredths of the cam surface. Before this device was made,

it was necessary when laying out cams to convert the hun-

dredths of the cam surface into degrees, and then lay out the

Machinery, .V. Y.

A Simple Device for Laying out Cams

graduations with an ordinary draftsman's protractor. This

method is unreliable in most cases, especially when the hun-

dredths converted into degrees give a fraction of a degree,

which is very difficult to lay out, and practically impossible

to do with an ordinary draftsman's protractor. Then, again,

any error of setting is multiplied when transferring the

division from the center of the cam to the lever fulcrum

circle, as would be the case for instance when laying out

cams for the Brown & Sliarpe automatic screw machines.

This device is made complete before the graduations are

marked on it, which are transferred from a large circle

that has been carefully divided, thus minimizing any errors

in the marking off. The circumference of this device is

graduated in hundredths of a circle, so that it is not neces-

sary to convert the markings into degrees to lay out the

divisions on the cam circuniferpnce, Alfked Lauhens
Manchester, England.

ATTACHMENT FOR TRUING CRANKPINS
IN THE WHEEL LATHE

A simple device that can be used in conjunction with the

wheel-lathe quartering attachment for truing worn crank-

pins is shown in the accompanying sketch. This device does

accurate work, and the worn pins can be trued without chang-

ing the "quartering" or angular distance between them. It

consists principally of two parts, namely, the tool-holder 7',

which is fitted to the quartering bar, and a rest or guide G,

bolted to the faceplate as shown. The tool-holder is made of

BAR CF
fOUA'.TERING
UrrAChMcNTr

DRWING

WMEIL

Macluiurii.y.T.

Application of Crankpln Turning Attachment to "Wheel Lathe

cast steel and contains two cutters located on opposite sides.

The guide plate G is made of cast iron and has a brass lining

or bearing for the cutter head.

In using this attachment, the driving wheels are placed be-

tween the lathe centers, and the crankpin to be turned is

located by the bar of the quartering attachment on the op-

posite side, assuming that the lathe has a double quartering

attachment. The bar of this opposite attachment is provided

with a center which enters the center of the pin. The tool-

head T is then attached to the bar to be used for turning,

which is set to the required radius or stroke, and the tools

are fed across the pin, which is finished round and to the

correct angular distance from the pin on the opposite side of

the wheel. August Meitz

Grand Rapids, Mich.

A UNIVERSAL ANGLE PLATE
The angle plate shown in the accompanying view was de-

signed by the writer after several discouraging experiences

/PLANE TRUE AFTER ASSEMBLING ^^

fHH 25 S3 Z5 SS.

31

^~XT -sszi

SECTION AA

i®-

Machiiieru.y.Y.

Universal Angle Plate

with various types of adjustable angle plates. This one has a

range of from to 90 degrees. The base is a cast-iron plate,

12 inches square, finished all over, with a clearance space
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planed on the under side, so that burrs on the drill press

table will not interfere with a level setting. The upright side

pieces are of cast iron, triangular in form, and 10 inches in

height, with the inner edges ribbed. The height should not

be less than this, to allow the slotted arc sufficient radius to

support the top plate, on which the work is clamped by means

of T-slots, as shown in the sectional view. The heavy center

rib, shown transversing the under side of the top plate, pre-

vents spring caused by clamping or feed pressure.

The lower bolt in the slotted arc should act as a stop for the

horizontal position of the table, bringing the table level, or at

degrees. When first assembled, and in this position, the

top plate is planed, so that it may be absolutely true. Work
should always be secured to the table when the latter Is in a

horizontal position, after which it may be set to the angle

desired by means of a protractor.

One universal angle plate is sufficient for six upright drill

presses, and with proper care it will last indefinitely.

Chips

LINING UP SHAFTING
In the June, 1909, issue of Machinery there Is a description

of a method of lining up shafting by the use of an architect's

level and leveling targets; but the writer has found that the

average manufacturer hesitates to buy such equipment and
trust it to the abuses to which tools are frequently subjected

in the shop. The same results may be successfully accom-

plished by less expensive tools which may be carried in an or-

dinary tool chest. The object of this article is to describe

such a set.

Although a shaft may have been aligned when erected, it

does not follow that the alignment will always remain true.

The building may have settled, new equipment been added, the

belt tightened, or other equally disturbing influences may
have militated against the original correct alignment.

In the method to be described, the first step is to obtain a

pair of leveling hangers, such as are shown at A in Fig. 2.

These are made of aluminum or bronze and are large enough
to be used on 3 15-16-inch shafting, which is of sufficient size

accomplished, the level E is secured at the center of the

straightedge. The level, previous to this, however, should be

carefully tested for accuracy, as incorrect alignr.^nt might

result from the use of a poor level.

In leveling the shaft, it is preferable to commence i:i the

center and work toward each end. Assuming the center

hanger to be correct, the next one is adjusted to it. 'WTien this

is done the straightedge is moved on, but it is advisable to

reverse its direction at each move, for if tkere should happen

to be any slight variation in either straightedge or level, this

reversal would automatically compensate for the error. This

KNURLED CK'JOK

4 &TUBes 5TE£L ROD
AOJU&TABLE

.Mjj/|i.i.r(;..\'.r.

Fig. 3 Method of Teatin^ for Lateral Alignment. Flgf. 4. Method of
Testing for Lateral Allgfnment when Sizes of ShaftlDg vary

method has been used by the writer on lineshafts as much as

500 feet in length, and the greatest difference in height be-

tween the ends after testing with an engineer's level was less

than 1-16 inch. On such shafts, of course, a longer straight-

edge is used, but in both cases the principle is the same.

Having the shaft aligned correctly in the horizontal plane,

it next remains to correct it laterally. For this purpose arms
are built from each end of the shaft projecting far enough out

to clear all pulleys or belts. These arms must be very rigidly

built. From the ends of the arms is stretched a line, prefer-

ably fine piano wire. This line is drawn tight, and for this

1^1

STRAIGHT EDGE

Fig. 1 Fig, 2
JJachincru.X.Y

Fig. 1. Method of Leveling Shafting Fig, 2, Rig for Leveling

for general purposes. Tlie suspension rods B are made of

%-inch machine steel or gun-screw rod, and should be long

enough to permit of the straightedge F, attached to its lower

end, swinging free of the largest pulley. The rods B are

flattened at their lower end where they are attached to the

straightedge by wood screws. The straightedge F should be

long enough to reach from one hanger to another, although it

is preferable to have It about one foot longer than this

distance. It should be made of some light wood, such as pine

or cypress, at least an inch thick, and deep enough to prevent

springing. The top edge must have a perfectly true surface

to secure accurate results.

The hangers and straightedge, when assembled, are placed

on the shaft as shown in Fig. 1. In order to make the

straightedge parallel with the shaft, a stick such as shown at

D, just long enough to go between the straightedge and shaft,

is used as a pair of inside calipers. Adjustment at either

hanger may be made by the nuts C. When this has been

reason the arms must be solid. If the line is very long it

must be supported near the center, so as not to be affected by

the drafts of air which might otherwise impair Its accuracy.

Figs. 3 and 4 show the tools used for the lateral alignment.

A V-block having rod openings at right angles at the top, as

shown, can hold an extensible arm in either hole. Fig. 3

shows this extensible arm in the central hole. This is the

method used for laterally aligning a lineshaft which is of the

same diameter throughout. For a lineshaft of varying

diameter, the extensible rod in the right-angle hole as shown

in Fig. 4 is used.

The w^riter knows of no firm that mannfactures these devices,

but believes they would find ready sale if placed on the market.

There is no patent on them, as they have been known to the

writer for the past twenty-five years and were in use when

he was learning his trade. Their initial cost is slight and

they take up little room In the tool chest.

Lakewood, Ohio. E. B. Gafkey
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HOW AND WHY
DEPARTMENT INTENDED TO CONTAIN CORRECT AN-

SWERS TO PRACTICAL QUESTIONS OF
GENERAL INTEREST

Olve details and name and address. The latter are for our own convenience
and vAX\ not be published

FORMULAS FOR CLAMP COUPLINGS
J. P.—Kindly give a formula for determining the number

;md diameter of bolts in common clamp couplings, and also

a formula for finding area of metal in contact in clamp
couplings.

CAN THIS SHAPE BE DRAWN IN TWO
OPERATIONS ?

O. H. J.— I would like to know it any reader of JIaciiinert
has designed drawing tools for the shape shown in the accom-
panying illustration which perform the work in two opera-
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tions. I am especially interested in the reversing operation,
and would like to hear from those who have had experience
on this class of work.

ECONOMY OF THE EXTRUSION PROCESS
F. J.—I have seen padlock hasps that were cheaply made

by cutting them off the end of a brass or bronze bar of the
required cross-section shape; also gear pinions and other
machinery parts that were made in the same way. Are the
shaped bars drawn or rolled?

A.—The material was probably neither drawn nor rolled,

but formed by the so-called "extrusion" process w-hich was
developed back in the early 'SO's by Mr. Alexander Dick of

London (see Machinery. August, 1906). A number of Ameri-
can concerns have taken up the process and developed a com-

the cutter clears the work. Set the cutter for offset and depth

by means of the graduated dial, as given in Rules 1 and 2

below. The distance that the cutter is to be set off center is

found by Rule 1.

Rule 1. Subtract the depth of cut measured radially from
the radius of the work, and multiply the remainder by tho
sine of the angle included between that side of the cutter
with which the radial side of the groove is to be cut and
a plane perpendicular to the axis of the cutter, as the angle
A in Fig. 1.

The distance that the cutter is to be set below the circum-

ference of the work is found by Rule 2.

Rule 2. Subtract the depth of cut measured radially from
the radius of the work, and multiply the remainder by 1 minus
the cosine of the angle included between that side of the cutter
with which the radial side of the groove is to be cut and a
plane perpendicular to the axis of the cutter, and to the
product add the depth of cut measured radially.

The accompanying table gives the multipliers for the angles

most commonly used for double-angle cutters.

The rules here given for the offset and depth of double-

angle cutters apply to straight grooves as well as to helical

grooves. In the case of a helical groove, the cutter should

be set correctly while the line of motion is at right angles to

MULTIPLIERS FOR COMMON ANGLES OP DOUBLE-ANGLE CUTTERS

Angle A,
Degrees

Cutter Multipliers
Angle A.
Degrees

45
48
53

Cutter Multipliers 1

Offset Depth Offset Depth

12
371-
30"

4(1

0.208
0.463
0.500

, 643

0.032
0.113
0.134
o.-:;34

0.707
0.743
0.799

0.293
0.331
0.39S

the axis of rotation of the cutter; the table is to be swiveled

to the angle of the helix after setting the cutter off center.

In cutting helical grooves with double-angle cutters having

unequal angles, the work should always revolve toward that

side of the cutter where the teeth have the greater angle. Fig.

2 shows the four cases that arise in practice; in each case the

work should revolve in the direction of the arrow.
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Fig. 1. Cutter and Work
set to give the Correct Radial
Face at Angle A Fig. 2. Diagrams showing the Way In which the Work should be revolved with respect to the Cutter

in aU the Four Cases that arise in Practice

paratively small trade in extruded shapes. Little is generally

known of the process or the economies that could be effected

in many lines of manufacture by the use of tne product—ow-

ing largely, no doubt, to the absurdly secretive policy of the

concerns in the business.

FLUTING SPIRAL MILLS
In reply to the inquiry of R. H. in the How and Why col-

umns of the July number of IIaciiixery. the following method
for setting double-angle milling cutters for milling grooves

with one side radial, is submitted:

After placing the work between index centers, set the vertex

of the angle of the cutter on the center line of the work.

(For method of so doing, see Machinery's Shop Operation

Sheets, Nos. 1 and 2).

Next bring the knee of the milling machine up so that the

cutter just touches the circumference of the work where it

is to be milled, and then move the table longitudinally till

This applies to right-hand and left-hand spirals or helices;

the direction of rotation that will bring the work toward the

greater angle of the cutter can he secured by a proper arrange-

ment of the cutter and feed.

The object of feeding the work toward the side of the cut-

ter having the greater angle is to make the sides of the grooves

smooth; experience has shown that smooth sides cannot be

obtained except by rotating the work in the manner shown.

Before running the table back, when the cut has been com-

pleted, take the work away from the cutter, in order that

the cutter may not drag in the groove: otherwise it will mar
and score the groove. William W. Johnson

Cleveland, Ohio.
* * *

A machine is a cold unresponsive thing to make up to, yet

just the same a friendly feeling on the part of a man toward

the machine he is operating generally insures their getting

along better together.
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HYDRO-PNEUMATIC DRILLING MACHINE
A hydio-pneumatic drilling machine has been placed on the

market by the Walter H. Foster Co., 50 Church St., New
York City, embodying new features which are said to effect

a very material economy both in operation and maintenance.

The most important of these features relate to the applica-

tion of power and the method of feeding the drill.

This machine differs from standard types of radial drills

in the combination of the saddle on the arm with a cylinder

having a gear-box mounted on top, containing high- and low-

speed gears for variation of spindle speeds in connection with

a variable-speed motor. The cylinder through which the

spindle passes is surrounded by an oil chamber, and a piston,

sliding in the cylinder, is connected with the spindle

which revolves in the piston and takes Its thrust on ball

bearings.

The direct-current variable-speed motor that drives the

spindle is directly attached to the cylinder through a set of

gears, giving two speeds to the spindle for each motor speed.

Spindle rotation may be had in either direction through a

drum type controller, and when the machine is used for

facing or tapping, the spindle may be operated vertically by

a handwheel in either direction.

The feed is regulated by a graduaed valve, which controls

the flow of oil between the cylinder and surrounding cham-
ber, under an air pressure of eighty pounds. This combina-
tion gives a steady feed to the spindle, and the absence of

backlash eliminates all danger of breakage under such con-

ditions as the burning of a drill, striking an extremely hard

matio device shuts off the air pressure at any desired point
and returns the spindle to its original position.

The enlarged view of the head. Fig. 2, shows more clearly

the construction. The motor is shown at A. The drum type
controller B is a new design, having ten points of contact.

Fig. 2. DrUling Head of the Hydro-pneumatic Machine

and the resistance C is attached in a very

neat and compact form. The lever D operates

the clutch of the high- and low-speed gears.

The feed-operating valve E has a flat seat

graduated to permit the passage of oil from

the cylinder to the surrounding chamber, and
as the air pressure on top of the piston in

the cylinder forces the oil which is under the

piston, through these graduated passages, the

feed is constant. The four-way valve F con-

trols the passage of the air, whether it is on

top of the piston, forcing the spindle down
(under which condition the oil is being forced

into the chamber through valve E), or

forcing the oil back into the cylinder under

the piston, thus returning the spindle to its

original position. The air valve is operated

by the vertical shaft G which carries ad-

justable trip dogs H; these dogs are arranged

to swing out of the way when the spindle is

operated by hand, so as not to interfere with

tappet /. which slides with the spindle.

The by-pass valves / and K, which are

operated by lever L through the connecting-

rod shown, allow the air and oil to pass freely

in either direction while operating by hand.
Pig. 1. Hydro-pneumatic Radial Drilling MaclJce brought out by the Walter H. Foster Co. ^^^ jj^g drawings. Fig. 3. shOW the air and Oil

spot, or when breaking through at the finish of a hole. This valves in their different operating positions. The handwheel
maximum of safety always exists for the reason that when the M has a pinion engaging with a rack for hand operation of

cutting resistance becomes greater than the total air pressure, the spindle, and handwheel y has a spiral gear engaging a

the spindle merely revolves but can do no damage. An auto- rack for adjustment of the head on the arm.
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For raising and lowering the arm, a constant-speed motor
is provided. A tiglit and loose pulley can also be furnished
for this purpose if desired. The oil pump furnished with
this machine is bolted to the column and is driven by a pulley

from the raising shaft. The oil pan is cast integral with the

base.

This machine is built in four- and six-foot sizes. The
principal dimensions of these two machines are. respectively,

as follows: Maximum diameter of circle the center of which
can be drilled, 111 and 161 inches; traverse of head on arm,
36 and 5G inches; maximum distance from trunnion to spin-

dle. 4S and 72 inches; minimum distance, 12 and 16 inches;

TO CHAMBER

TO CHAMBER

TO CYUNDER

Machiiir:!-!/. .V. 1'.

Fig. 3. Air and Oil Valves of Hydro-pneumatic Drill in Different
Operating Positions

vertical travel of saddle on column, 36 and 42 inches; maxi-

mum height from nose of spindle to base, 62 and 78 inches;

minimum height, 12 and 23 inches; vertical travel of spindle,

15 inches for both sizes; variations of spindle speeds, 50 to

400 and 26 to 350; size of motor for driving spindle, 3 horse-

power and 5 horsepower; size of motor for raising and lower-

ing arm, 1 horsepower and 2 horsepower; net weight, includ-

ing motor and table, 7000 and 12,000 pounds.

The following figures are the results of tests made to

determine the relative power consumption between the

hydyro-pneumatic machine and one of the geared type. The
friction load on a high-speed geared radial drill driving the

spindle and feed gears at 330 revolutions per minute, was 3.5

horsepower; whereas the friction load on a hydro-pneumatic

machine operated under the same conditions was 0.8 horse-

power. The working load on a geared radial using a 1-inch

drill, running 338 revolutions per minute, with a feed of 0.022

inch per revolution of the spindle, and drilling 7.4 inches per

minute, was 30 horsepower; whereas, the working load on the

pneumatic machine with the same speed and feed was 8

horsepower.

LANGELIER SEMI-AUTOMATIC RIVET
DRILLING MACHINE

The Langelier Mfg. Co., of Providence, R. I., has recently

designed a machine for drilling the ends of solid rivets of

various styles to obtain a tubular form. One style of rivet

drilled on this machine is used on the tread of auto-truck
tire shoes. The form of hole drilled in the ends of rivets

can be either cylindrical, conical or countersunk. The drilling

is carried on continuously, thus eliminating loss of time while

inserting or ejecting rivets. In fact, the main feature con-

sidered in the design was high production combined with
low cost of operation.

There are nine drilling spindles constantly working and one
rivet-loading or inserting spindle. The ai'tiial output of the

machine while drilling 0.17-inch holes, 7/32 inch deep, in- soft

steel rivets, is fifty per minute. This machine was designed

for semi-automatic operation in order to eliminate the exi)ense

of maintaining an automatic machine in running condition.

A fully automatic hopper-fed type would probably have given

trouble when drilling rivets continuously at the rate of fifty

per minute, and for this reason a simple and quick hand-feed

is employed.

The accompanying illustration shows the front or operator's

side of the machine. The construction consists principally of

a one-piece column of ten drilling heads revolving at the

rate of five revolutions per minute around a central stationary

upright post which is cast in one piece with the table. Each
drilling head is provided with a drilling spindle that runs

in a two-piece feed quill of such construction as to allow the

drilling pressure to be overcome should hard rivets be en-

countered; in this way the stalling of the machine or the

breaking of drills is prevented. On the inner side and at the

top of each feed quill a roll is located which is kept in con-

tact, by a compression spring, with a rim feed cam fastened

to the top of the central post. As this rim feed cam is sta-

tionary and the drilling heads revolve five revolutions per

Semi-automatic Machine for Drilling the E,-nds of Rivets, built by
Langelier Mfg. Co.

minute, nine rivets are drilled simultaneously or ten rivets

for each revolution of the column, thus making a total output

of fifty rivets per minute.

Means of adjustment for different depths of holes and for

taking up the wear of the drills is provided at the top of

the central column. Very minute regulation can be obtained

and the adjustment is readily effected. The rim cam is also

adjustable vertically to allow rivets of different lengths to be

drilled. Each drilling spindle is driven by a fiber pinion,

the ten pinions meshing with a common central driving gear.

The shaft on which this central gear is mounted passes down
through the central post and connects, through bevel gears.
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with the pulley driving shaft. The column is driven by worm-
gearing, the worm-shaft being connected by a pair of spur

gears to the pulley shaft.

Each drilling head is provided with an anvil and a clamping

vise jaw for holding the rivets while they are being drilled.

These vises are opened and closed at the proper time by
bell-crank levers having a roll that is in contact with a sta-

tionary plate cam. This cam is adjustable to allow the vise

jaws to clamp rivets having heads of different thicknesses.

A drill steadyrest or jig is attached to the lower end of each
feed quill, and in the lower part of each jig there is a sliding

bushing having a cupped end that accurately locates the

rivet central with the drill and also supports the drill later-

ally during the drilling operation. This locating action takes

place at the beginning of the downward feed of the drill spin-

dle, just previous to the clamping of the rivet by the vise.

The downward feed of the spindle causes the bushing to be

pressed firmly onto the rivet by the resulting action of a
flat spring, and the continued feed of the spindle drills the

rivet.

The rivets are automatically carried to the vises by the
rotary movement of a circular friction dial, and they are
automatically fed into the vises by a push finger that derives
its motion from a cam. This cam is mounted on a shaft that
is operated through a pair of spiral gears by the worm-shaft.
A hard-wood shelf is provided, level with the top face of the
dial, for holding a quantity of rivets accessible to the oper-

ator, who pushes them with both hands, head downward, onto

the dial. The drilled rivets are ejected by a stationary thin

FOOTE-BURT HIGH-DUTY DRILLING
MACHINE

The powerful motor-driven drilling machine shown in the

accompanying illustration is the product of the Foote-Burt

Co., Cleveland, O. This machine will drive SVi-inch high-

speed drills up to their full cutting edge capacity in steel.

DRILLING RECORDS MADE WITH FOOTE-BURT HIGH-DUTY DRILLING
MACHINE .AND CLEVELAND DRILLS

Feed Periph. Cu. Ins.
Size and Kind of Drill R.P.M. per Drilled Speed. Metal

Kev. per Min. Feet per
Min.

Removed

IJ" flat twist 575 0.100 57i 188 70.6
o 1+

' fiat twist 355 0.100 35* 139.4 62.7
"2 It flat twi.st 350 0.100 35 160 84. IH

r*?
2^ flat twist 190 0.050 9.5 115 39.9

>>

3 flat twist 120 0.100 12 94 84.8

li" flat twist 350 0.030 10. 113.7 12.8
*^ If flat twist 225 0.040 9 94.8 18.6

'£S U" milled 175 0.040 7 114.7 34.3
§« 3 ' flat twist 1.50 0.030 4.5 116 31.7
^ 3i flat twist l.")0 0.030 4.5 127 37.33

Foote-Burt No. 25 1-2 Motor-driven Drilling Machine

sheet-steel finger that reaches into the vise opening and wipes
them out as they pass by.

Oil is supplied to the drills by a Brown & Sharpe oil pump,
which forces the oil up through the middle of the central gear
shaft, to a distributing head at the top from which it is led

to each drill through oil tubes. The oil, after being used,
is thoroughly filtered and returned to the supply tank under-
neath the table. The floor space occupied by this machine is

about 32 by 39 inches and the net weight of the machine is

appro.ximately 1600 pounds.

Its power and strength, as well as the proportions of the vari-

ous parts, are clearly indicated by the illustration.

The driving motor is a 20-horsepower, four to one, variable

speed type, with a speed range of from 300 to 1200 revolu-

tions per minute. The drive is direct through two to one

reduction and back-gears, giving spindle

speed variations ranging from 37y2 to

600 revolutions per minute.

All feed changes are obtained through

a nuick change device, operated by con-

veniently located levers. Xine changes
of feed are available, any one of which
can be obtained without .stoppino; the

machine. The power feed has an ad-

justable automatic stop and a hand stop.

The hand feed is through worm-gearing,

and a quick traverse of the spindle, in

either direction, is obtained by the

spider handwheel shown, which can be

engaged or disengaged by the in or out

movement of any one of the handles.

All the bearings of this machine are

bronze-bushed except those for the main
driving shaft at the base and top, which

has Hyatt roller bearings. Spiu- gears

are used throughout, with the exception

of one pair of miter gears at the driv-

ing end and one worm-gear for the feed.

The spindle is of forged high-carbon

steel and is fitted with a ball thrust

bearing, designed to withstand the most

severe duty.

The particular machine illustrated

has a compound table which is an extra

attachment, and has a knee of special

design. This table has a longitudinal

movement of 14 inches, a cross move-

ment of 8 inches, and a working sur-

face of 16% by 30 inches. When the

compound table is furnished, the max-

imum distance from the nose of the

spindle to the top of the table Is de-

creased 5% inches. The regular table is

of the bracket knee type, and it has a large square lock bearing

surface on the upright to which it is securely gibbed. Both

the regular and compound tables are supported and elevated

by a square-threaded telescopic jack-screw located slightly

back of the spindle to permit passing boring-bars or other

tools through the table if this should be necessary.

The principal dimensions of this drilling machine, which

is one of seven different sizes manufactured, are as follows:

Distance from center of spindle to face of the column, 18

inches; maximum distance from nose of spindle to top of
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table, 311/2 inches; length of power feed, 16 inches; diameter
and length of spindle sleeve, iV2 and 24% inches, respectively;
diameter of spindle, driving end, 2% inches; diameter of
sleeve, 3 inches; diameter of spindle nose, 4 15/32 inches;
taper. No. 6 Morse; working surface of plain table, 24 by 24
inches; vertical adjustment, 18 inches; the net weight is 7000
pounds.

Some remarkable records made by this machine at the
recent convention of the American Railway Master Mechanics'
and Master Car Builders' Associations at Atlantic City are
given In the accompanying table. The results recorded speak
for themselves. It should be mentioned that the machine used
m connection with these tests was a standard type, and not
built especially for the occasion. The drills used were the
product of the Cleveland Twist Drill Co.

APPLICATION OF ALUMINUM PULLEYS
TO AMERICAN PLANERS

The American Tool Works Co., Cincinnati, 0., has adopted
for use on its large size planers (36-inch heavy pattern and
up) an aluminum driving pulley. This style of pulley has

been applied to many of the planers in this company's shop
and the results have been so satisfactory that it was decided

to use aluminum pulleys on the large planers instead of the

regular cast-iron pulleys. It was not, however, the company's
original intention to adopt aluminum pulleys as a standard

construction, as they were used in an experimental way to

overcome certain conditions which existed in their shops.

The aluminum pulley has many decided advantages over

the cast-iron type. To begin with, it is made of a special

aluminum alloy, the specific gravity of which is only about

one-third that of cast iron. The weight of the cast-iron pulley

formerly used on an American 36-inch planer is approximately

105 pounds, while the weight of the new aluminum pulley of

practically the same dimensions is only 35 pounds, the

aluminum pulley weighing only one-third as much as one

made of cast-iron. It is this diminution in weight which
gives the aluminum pulley the advantage over the heavier

•one of cast iron.

Those who understand the planer and its operation are

familiar with the flywheel action of the tight pulley, espe-

•cially on a planer having a high countershaft speed. This

feature results in the loss of considerable time owing to the

over-run of the table at each end of the stroke, and to over-

come this the belts must be tightened to such an extent that

they soon wear out the loose pulleys. Another serious feature

Is the rapid deterioration of the belts, which are rapidly

worn by the friction and resulting heat caused by the belt

overcoming the momentum of the tight pulleys at the instant

of reversal. The use of the aluminum pulley is said to entirely

overcome these O'bjectionable features.

The momentum of an aluminum alloy pulley as compared
with a cast-iron pulley of the same dimensions and running

at the same velocity, is in the same proportion as the differ-

ence of the specific gravity between the two metals. There-

fore, the aluminum pulley will have only about one-third the

momentum of a cast-iron pulley if both are running under

the same conditions. The advantages of this reduced momen-
tum are obvious: The belts do not have such a tremendous
force to overcome and will therefore "pick up" more quickly,

thus effectually eliminating practically all over-run of the

table.

The actual efiaciency of this construction is shown by the

results obtained on a planing job done on an American 48- by
4S-inch by 26-foot, quadruple head, multi-speed planer equipped

in mesh with only three teeth of the rack at the end of each
stroke. Evidently this permitted practically no over-run at
the ends of the stroke, as otherwise the table would have run
off the bull-wheel. This test clearly demonstrated the super-
iority of the aluminum pulley.

At first thought it might seem that the over-run of a planer
table is due more to the momentum of the table itself than
to that of the driving pulley. The momentum of the table
and work, however, is small as compared with that of the
driving pulley. The following quotation from an article
previously published in MAcniNEiiY (see "Electricallv Driven
Machine Tools," April, 1902) shows how the relative momenta
of the table and that of the driving pullevs may be com-
pared.

"The question now arises, from where does the planer get
the momentum which will drive the table and work for per-
haps several feet, and even sometimes chase it through a
brick wall? Strange as it may seem, it gets this momentum
from the driving pulleys, and, for a small portion, from the
gearing. The momentum of a body, or the live energy which
IS stored up in it on account of its being in motion, is in
proportion to its mass and the square of its speed. If there-
fore, we multiply the weight of a body by the square of its
speed, we obtain a number which is a measure for its energy
and which will enable us to compare this energy with that of
some other body."

By comparing the energy of the table with that of the cast-
iron driving pulley on an American 36-ineh by 10-foot planer
the momentum of the pulley was found to be over fifty-six
times that of the table; in other words, if the momentum of
the table itself was sufficient to cause an over-run of 1 inch
the momentum of the driving pulley would cause an over-
run of approximately 56 inches. It is evident from this that
It IS the momentum of the pulley which should be reduced
and this has effectually been done by substituting the light
aluminum alloy pulley. By comparing the momentum of
the table with that of an aluminum pulley, it was found that
the latter had a momentum only fifteen times greater than
the table as against flfty-six times that of the table when
using a cast-iron pulley of similar dimensions. Therefore by
the use of an aluminum pulley a reduction in the ratio of
the momentum between the driving pulley and the table of
over 70 per cent, is obtained.

It is also interesting to know that the belts on planers
equipped with an aluminum pulley were made 2 inches longer
than on those planers having cast-iron pullevs and working
under the same conditions, and more satisfactory results
were obtained. The reduction of belt tension not only pre-
vents undue wear of the belts, but also entirely eliminates the
shrieking and burning up of the belts which is common to
the heavy pulleys. This new pulley is similar in construc-
tion to the regular cast-iron type formerly used, the only
decided difference being in the design of the arms which aremade S-shaped, thus giving suflScient elasticity to prevent any
breakage due to the arms shrinking away from the rim

HILL HOLDBACK AND FACEPLATE DOG
Every machinist who has had experience in lathe work is

familiar with the use of the belt lacer for holding worK against
the headstoek center when drilling or boring the outer end
while the latter is supported by a steadyrest. The W. B. Hill
Mfg. Co., of Worcester, Mass., has brought out a holdback
dog designed to be used instead of a belt lacer or book-bolt
The construction of this dog and the method of applying it

to the work and faceplate, is indicated in the accompanying
illustration. The device consists principally of an adjustable

with aluminum tight pulleys and driven by a 25-horsepower dog or driver and two bolts which pass through the faceplate
motor at a 40-foot cutting speed and an 80-foot return ,<^peed. as shown. These bolts are supported by spiral springs at theTne piece being planed was a table for a locomotive frame '

— i- .• .. . . - . -
-

drilling machine, having a length of 26 feet 4 inches, a width

of 30 inches and a depth of 30 inches. The total weight of

this casting was 21,390 pounds. The length of the cutting

stroke was 26 feet 10 inches and the difference between the

stroke and the length of the table was 6 inches, which was
necessary to permit the lifting and dropping of the L-tools.

As the limit of the table travel is 27 feet, the bull-wheel was

back of the faceplate, which gives them the required flexi-
bility and permits them to be so adjusted as to draw equally
on both ends of the dog, thus eliminating inaccuracies com-
mon to rigid clamping bolts. These holdback bolts do not
come in contact with the dog, but enter internally threaded
sleeves that are confined in the slots of the dog.
When placing the dog in position, the bolts are inserted from

the back of the faceplate and screwed into the threaded sleeves
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two or three turns. After the dog is tightened on the work,

the bolts are screwed in the sleeves far enough to compress

the springs to one-half their length. The fluted nuts shown,

which are threaded on the sleeves previously referred to, are

to prevent the springs from pulling the dog back when the

latter is loosened. Before releasing the dog, these nuts are

Holdback Dog for Lathee

adjusted against the front of the faceplate, and when the dog

is again tightened on the work, they are run back to the

position shown in the illustration.

These dogs are made in two sizes designated as Xos. 1 and

2. The first will take work vr.rying from % inch to 2 inches

in diameter, and the larger size has a capacity for diameters

varying from 1 inch to S'i inches.

GrARVIN MOTOR-DRIVEN GRINDING
MACHINES

The Garvin Machine Co.. Spring & Varick Sts., New York

City, has equipped the grinding machines illustrated in Figs.

1 and 2 with a motor drive. The arrangement of the drive is

such that it can be applied to standard stock machines (thus

Pig. 1. Garvin No. 3 Motor-driven Universal Cutter and Surface
Grinding Machine

inches in diameter and 6 inches face width, dow-n to the small-

est sizes. It can also be used for surface grinding and will

cover surfaces 6 inches wide by 9^2 inches long. The spindle

is of steel, hardened and ground, and runs in compensating

boxes that are fully protected from floating emery. The motor

is a constant-speed type, of 1/6-horsepower capacity, and oper-

ates at 1800 revolutions per minute. As the illustration shows,

it is bolted to the column of the machine and has suitable

adjustments for keeping the belt under the required tension.

The weight of the machine is 435 pounds.

The surface grinding machine shown in Fig. 2 is a stiand-

ard type. The motor is supported by two steel arms that

are bolted to the side of the column as shown. On these arms
a track is mounted on which the motor can be adjusted for

varying the belt tension. The looped belt that drives the

spindle also has a compensating belt-tightening device. The
motor is a constant-speed type, of %-horsepower capacity, and

operates at 1650 revolutions per minute. The machine will

insuring prompt delivery), without interfering in the slight-

est degree with the adjustments or utility of the machine.

The machine illustrated in Fig. 1 is a No. 3 universal cut-

ter and surface grinder. This machine is adapted to the grind-

ing of all forms of milling cutters, ranging in size from 14

Fig. 2. Motor-driven Surface Grinding Machine

grind surfaces 7 inches wide by 9io inches long, and will take

work having a thickness varying from % to 6 inches. The
weight of this machine for domestic shipment is 450 pounds.

The application of a motor drive to these machines is of

special value, as tools of this character are commonly located

in isolated places where there is no lineshafting. The self-

contained drive also enables them to be placed in the most
convenient position, and eliminates the use of countershafts.

SARGENT TWO-STAGE GAS-DRIVEN
AIR COMPRESSOR

The increasing demand for compressed air for industrial

purposes has resulted in many improvements in compressor

construction which have increased their efficiency and relia-

bility, but the thermal and volumetric efficiency of many air

compressors is still too low. On account of the high cost of

electric power and floor space and low^ mechanical eflBciency

of compressors belted from gas engines, small quantities of

compressed air are not available to many who would use it

if the cost of compression were less.
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To meet the demands tor a self-contained, highly efficient,

gas-driven air compressor, the machine shown in Figs. 1 and
2 was brought out. It consists of a vertical gas engine hav-

ing a differential trunk piston, which forms the regular

engine piston and is also used for compressing the air in the

annular space G. As there is but one piston, one connecting-

rod and one crankshaft for both the gas engine and com-
pressor, the combined efficiency of the. unit is high.

On the up stroke, air is drawn into the crank-case through

the port K, when the latter registers with a corresponding

port in the crank-disk J. On the down stroke-, air is com-
pressed in the crank-case and flows through the valve E into

the annular chamber made by the differential piston. On the

return stroke this air is forced through the discharge valve H
and outlet / to the storage tank or receiver, during which
time the crank-case is again filled. On account of the large

surface surrounded by cold water and the short distance the

heat has to travel when generated in the annular space by
compression, the thermal efficiency should be higher than In

compressors having a small cooling surface per unit of

volume. The cold water surrounding the annular chamber in

which the air is compressed, passes up and around the

combustion cylinder.

As the upper end of the connecting rod is spherical, the

piston and rings can revolve, thus maintaining uniform

wear of the cylinder. The engine proper is of the four-cycle

type, and as air is compressed every stroke, the two fly-

wheels and crank-disks are made heavy, to maintain a

sufficiently uniform speed. The speed is controlled by an
inertia governor that fal'.s slower than the spring-seated

exhaust valve B, when the engine tends to run above norma!

speed, and allows U to engage Y; this holds the exhaust

valve open and the inlet valve stem IV in such a position

Pig. 1. Sargent Two-sfage Gas-driven Air Compressor

that X will miss Y and the inlet valve will remain closed.

When the speed drops, U will miss V and the engine will

resume its normal speed.

Either gas, gasoline or kerosene can be used for fuel.

When gas is used, it is admitted through a graduated valve

to the space R from which it flows to the explosion cham-

ber C with the air, when the collar Q on the admission valve

stem rises. Gasoline or kerosene are taken in through a

mixing valve on the air pipe. Compressed air is used from

a storage tank for starting. It is admitted through the

valve N which is positively opened at the beginning of each

working stroke, as long as the compressed air is turned on

and the pressure is greater than in the explosion chamber.

The crankpin is accessible through the hand-hole plates,

or tl.e piston-rod and crank may be adjusted or removed by
turning back tlie cylinder which is hinged to the base. One
sight-feed oil cup lubricates both ends of the piston. The
superfluous oil gathered by a narrow groove in the piston, is

delivered through diagonal holes to the ball end of the connect-

ing-rod, and, passing half-way around, flows through a hol<>

in the connecting-rod to the crankpin. The main bearings are

Fig. 2. Side View aho^xring Arrangement of Two-stage Compressor

lubricated by heavy grease which also makes an effectual

air seal. Ignition is by jump spark and the primary circuit

is closed once in two revolutions by a pin on the secondary

gear.

Compressors of this type will compress air up to 200

pounds gage. One cam controls both admission and exhaust,

and the valve motion is quiet, positive, and so proportioned

that it will run continuously for months without adjustment.

This compressor was designed by C. E. Sargent, 136 West

Lake St., Chicago, 111., and it is built in four sizes to compress

from 9 to 150 cubic feet of air per minute.

GOULD & EBERHARDT BEVEL-GEAR
ROUGHING SHAPER

A shaper for rough planing bevel gears has been brought

out by Gould & Eberhardt, Newark, X. J. The principal func-

tion of this machine, which is shown herewith, is the roughing

or "stocking out" of bevel gears preparatory to the finishing

operation in a bevel gear planer. Ordinarily this roughing

operation, which consumes most of the time in cutting a bevel

gear, is done in a gear planer. These planers are, however,

expensive, as compared with the roughing shaper, so that the

use of the latter enables the bulk of the work to be done in

an inexpensive machine. There is an additional advantage

In first roughing out the blanks, in that the finishing planer

is relieved from the strains to which it is subjected when
roughing.
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This shaper is particularly adapted to roughing out auto-

mobile differential gears having projecting hubs on the small

end that would prevent them from being roughed out in an

ordinary disk-cutter type of gear-cutting machine, because of

interference between the rotary cutter and the hub. By refer-

ring to the illustration, which shows this type of bevel gear,

it will be seen that a disk cutter would encounter the hub

before the cut was entirely across the face of the gear. This

head, disengages the feed. This trip can, of course, be set

to feed the tool to any predetermined depth. The machine is

equipped with a large foot-brake, operated by the lever shown,

which acts on the driving pulley and enables the operator to

stop the machine instantly. An automatic oil pump and large

oil reservoir are regularly furnished for lubricating the tools.

This machine weighs about 4300 pounds.

CONTINUOUS ELECTRIC BLUEPRINTING
MACHINE

The blueprinting machine illustrated herewith is a recent

design brought out by the Revolute JIachine Co., 417 E. 93rd

St., New York City. The machine is of the continuous elec-

trically-driven type and its operation is similar in principle

to the Everett-McAdam machine previously Illustrated in

November, 1906. In this latest design, however, the mercury
vapor lamps formerly used are replaced by six high-power arc

lamps especially made for this work.

Either continuous rolls or separately cut sheets can be

printed. The paper travels across the feed table with the

tracing on top and both are carried by suitable guides around

a top roller and onto the revolving glass cylinder. The
paper and tracing pass between this cylinder and a set of

thirty-eight endless canvas belts. These belts hold the paper

and tracing in close contact with the cylinder through one-

halt a revolution, during which time the printing Is done.

The print and tracing then drop into a chute and are caught

in a trough at the base of the machine, A long brush bears

against the under side of the cylinder to prevent the tracing

or paper from continuing around with the cylinder and into

the reflector in case they should cling to its surface. The
canvas belts referred to return over an idler roller as shown,

and the cylinder is held against them by a single tension belt

at each end.

The six lamps are placed in a reflector and the light passes

through both walls of the glass cylinder to effe.ct the printing.

Gould &, Eberhardt 24-lnch High-duty Shaper with Bevel-gear
Roughing Attachment

shaper, which is a high-duty type, lends itself very well to

this class of work, owing to its high number of cutting strokes

made possible by the "double-train gear drive."

The machine has been modified so as to allow one or two

bevel gear blanks to be rigidly held at the proper angle for

planing. The work is indexed at every return stroke of the

ram, and the shaper head is automatically fed down for each

stroke until the proper depth is reached; the feed is then

automatically disengaged and the blanks removed. The ma-

chine makes 100 cutting strokes per minute. As the illus-

tration shows, the regular crosshead slide and table have been

removed and a special work-head with an indexing mechanism

has been substituted. This work-head can be arranged for

cutting one or two gears at a time, up to the capacity of

the machine. The blanks are held rigidly in a fixture which

enables them to be removed rapidly when finished, and re-

placed with new blanks.

The particular gears shown in the illustration, which are

of nickel steel and have 20 teeth of 0.714 pitch, were roughed

out simultaneously' in six minutes, or in three minutes per

gear. In order to remove the chips that accumulate in the

groove between the projecting hub and the inner ends of the

teeth, two hook tools are provided that fit in the groove. These

are held in place by spring tension and can easily be thrown

out of position when removing the gears.

The indexing of the blank from one tooth to the next, as

previously stated, takes place at every return stroke of the

ram. The indexing is positively controlled by the reciprocat-

ing action of the ram, and it is effected when the tool clears

the work. After the indexing is completed and before the

tool engages the work, means are provided to lock the work-

spindles so that the blanks are securely held while the tools

are at work.

The automatic vertical feed also takes place at the end

of the return stroke and continues to operate for each succes-

sive cut until a small trip dog, located on the side of the

Continuous Electric Blueprinting Machine

there being no intervening contact aprons. The lamps are

of the gas-tight enclosed-arc type and they are supplied with

separate variable resistance coils so that the resistance may

be easily changed for fluctuations in the voltage, to keep the

arcs at their most efficient point. These lamps will operate

with standard carbons, but carbons made especially for this

high-power work are recommended. The lamps are provided

with separate switches so that any number may be used at

one time. The light distribution is very uniform, as the dis-

tance from center to center of the arcs is much less than the
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distance from the arcs to the printing surface. The globes

are very large, so that the heating is about one-third that of

ordinary globes. The heat of the lamps is carried off by
air blown between the cylinder and the globes and through

a pipe into one end of the cylinder. This air is supplied by a

blower mounted on the armature shaft of the motor.

The cylinder, which is of the finest glass, is blown in one

piece, 8% inches in diameter and 60 inches long. A one-fourth

horsepower motor of the enclosed type is used. The speed

gear consists of a leather-shod wheel operating between two
iron disks. The motor drives one disk and the speed of the

second disk is determined by the position of the leather-shod

wheel, which is controlled by a convenient lever, so that the

speed can be quickly changed to any desired rate shown on

the quadrant. A belt from the second disk drives the lower

roller of the machine through a worm-gear. The rotation of

the cylinder can be stopped without stopping the motor, by

pressing a treadle seen extending across the front of the

machine near the floor. This control will be appreciated

when feeding old or curled tracings or when a print is started

crooked.

The capacity of this machine is said to be greater than

that of any other type. It is made in only one size having a

printing width of 57 inches. The speed of the paper through

the machine varies for different tracings and paper, and also

with the nature of the current. Six lamps operating at 10

amperes each on a direct current of 220 volts will print the

rapid electric papers, when new tracings are used, at 20

linear feet per minute, and usable prints can be made much
faster. Lamps operating on a 110-volt dire^-t current, and

alternating-current lamps, print somewhat slower. When
available, the 220-volt direct current is recommended.

This machine can be used in connection with any process

that can be printed by the sun, and it is especially adapted

to printing slow-process papers, such as brown negatives,

black-line and blue-'.ine white prints made from negatives, and

also the slow positive black-line papers. The machine is

entirely self-contained, and when setting it up, it is simply

necessary to run the feed wires to the back of the switchboard

and connect the leads on the machine to the lamps and motor,

all the necessary fuses for the lamps and motor being on the

machine itself with complete wiring. The floor space required

is 3 feet by 6 feet, and the machine must be so placed as to

allow free access to the back for trimming the lamps.

COLUMBIA HIGH-DUTY CHUCK
The chuck illustrated in Fig. 1 is a universal type that is

designed for heavy work and it is particularly adapted for

use on modern machines using high-speed steel. This chuck

is strongly built and possesses great gripping power, as indi-

cated by Fig. 3, which illustrates bow securely work can be

Pig. 1. Higb-duty Chuck placed on the Market by Scbucbardt & Scbutte

held while being rough-turned. A view of the "Columbia"

chuck, dismantled, is shown in Fig. 2.

The principal difference between the construction of this

chuck and one of the ordinary type is in the scroll which is

conical in form, as at A, Fig. 4. The spiral threads for mov-

ing the jaws in or out are cut on the sloping or conical

surface of the scroll or ring and they are V-shaped instead

of being square, as at B, which illustrates the ordinary scroll.

The principal advantage claimed for this construction is that

the thrust of the jaws is taken directly by the conical ring,

as shown in Fig. 4, thus reducing the strain upon the ways
and keeping the jaws in permanent alignment. The com-
paratively fine pitch of the V-thread also gives a very power-
ful grip. This conical ring is hardened and the V-thread Is

afterwards ground to eliminate any distortion which may

Fig. 2. High-duty Chuck Dismantled

have been caused by the hardening operation. The hardened
gripping surfaces of the jaws are also ground after the jaws
are assembled.

This chuck is made in ten sizes with outside diameters

Fig. 3. niustration showing Gripping Poorer of Columbia Chuck

varying from 4-'^i to about 17 inches. Two sets of jaws can
be provided, as shown in Fig. 1, one being a plain set and the

other the stepped type for holding large diameters. The
body of the chuck is made large enough so that the ends of

M'Mluneru. -V. r.

Fig. 4. Views sho-wing Conical Scroll and Ordinary Type

the jaws do not protrude, except when holding comparatively

large work, thus reducing the possibility of accidents. The
Columbia chuck has been placed on the market by Schuchardt
& Schutte, Cedar and West Sts., New York City.

FERRACUTE TOGGLE DRAWING PRESS
The large press illustrated herewith is a recent design

built by the Perracute Machine Co., Bridgeton, N. J., for pro-

ducing rhe steel stampings that are being substitutea for cast-

ings and forgings in the construction of many modern auto-

mobiles. This press was designed primarily for doing deep
double-action work, such as automobile brake drums, gear
cases, dust covers, etc., but it can also be used as a single-

action press, thereby greatly increasing the capacity.
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The weight of this press is about 70 tons, and it exerts a

pressure of 1000 tons. The base is an iron casting, internally

ribbed and trussed, and projecting upward from the corners

of the base there are four steel columns. Each of these col-

umns is 9 inches in diameter, which is considerably in excess

of what Is necessary from the standpoint of strength, the

additional metal serving to stiffen the entire construction.

These columns fit into machined holes in the base, to which

they are firmly secured, and connection is made at the top

with heavy castings containing the journal bearings for the

shaft. The columns serve as slide bearings for the ram, in

addition to their main function which is to take the tensile

stresses.

The shaft is a massive steel forging having a diameter of

121/i inches at the journals and 15 inches at the crank. Keyed
to the end of the shaft are the steel driving gears which have

cut teeth. A cam groove in one of the gears imparts a vertical

"»>fe.

Ferracute Toggle Drawing Press having lOOO Tons Ram Pressure

motion to a yoke at the left of the machine, which gives a

partial rotary movement to the toggle shafts and they, in turn,

drive the ram down. The plunger or inner ram is driven by

a crank at the middle portion of the shaft. By disconnecting

the toggles at the front and back, the machine is changed into

a long-stroke single-acting press, the upper die being attached

to the plunger.

The general dimensions of this press are as follows: Ex-

treme height, 16 feet; height from bed to ram, when up, 4

feet; height from bed to plunger, when up, 5 feet 1 inch;

stroke of ram, 13 inches; stroke of plunger, 26 inches. The
ram and plunger each have an adjustment of 8 inches. The
diameter of the flywheel is 4 feet 2 inches, face width, 12

inches, and weight 3000 pounds. This machine is designated

as the "SA921" press, by the manufacturers.

REMINGTON MARKING MACHINE
The Remington Tool & Machine Co., 50 Congress St., Boston,

Mass., is manufacturing a simple form of marking machine
that is designed to give a uniform impression in the work

and to eliminate the breaking of steel stamps, there being

practically no injury to the face of the stamp used. The stamp
is attached to a slide, as shown in the accompanying illustra-

tion, which is mounted on a head, moved horizontally by
the vertical lever shown. This slide is provided with means
for quick vertical adjustment to compensate for varying thick-

nesses of stock being stamped, and there is a stop to regulate

Marking Machine built by the Remington Tool & Machine Co.

the horizontal movement of the head. This machine has a

capacity of 1800 pieces per hour, and it is adapted for straight

stamps when marking round work or for circular stamps when
marking flat surfaces.

ELECTRICALLY OPERATED PORTABLE
DRILLING AND REAMING MACHINES

An improved line of electrically operated portable drilling

and reaming machines is being manufactured by the ^an

Dorn & Button Co., Cleveland, 0. This line consists of eight

different sizes, six of which have a drilling capacity, ranging

from to 2 inches, for operation on direct current of either

Twro Sizes of the Van Dorn & Dutton Co 's Improved Line o( Electrically-
operated Driliing and Reaming Machines

110 or 220 volts. There are also two sizes, with capacities

from to % inch, for operation on either direct or alternating

current of 110 or 220 volts.

In the larger machines, the four-pole construction is em-

ployed, whereas the smaller tools are of the two-pole con-

struction. The design is such that the harder the tool is

forced, the greater the torque or working power. The motors

used are of the series type. The armatures are of the slotted

drum type, and are built up of soft steel laminations on a
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hollow shaft. These hiraiuations are made of ste^'l of a

special analysis to obtain the highest efficiency and each
lamination is carefully and unifomily insulated. The field

frames of the larger machines are constructed of steel of a
special analysis, and in the smaller sizes, the field frames are

built up of laminations somewhat the same as an armature.
In the design of these machines careful attention was

given to the matter of lubrication and also to the bearings,

both of which are important features, particularly in the

construction of tools of this character. The method of lubri-

cation is simple but effective: The gears are enclosed in a

gear case entirely separate from the windings, which serves

as a lubricant chamber as well as a housing for the gears.

By means of suitable channels, the lubricant reaches all the

bearings, with the exception of the one for supporting the

spindle, which has independent lubrication. When revolving,

the gears force the lubricant through these channels thus

insuring continual lubrication. The oiling system is so

arranged that one charge of ncnfluid oil in the gear will

LANDIS BOLT-THREADING MACHINES
The Landis Machine Co., Waynesboro, Pa., has brought out

several new types of threading machines which possess a
number of new features as compared with those formerly
manufactured.

Fig. 1 shows a i^i-inch, double-head bolt-cutting machine
having steel guides instead of the ordinary cast-iron guides.

Fig. 2. Landis l-inch Motor-driven Bolt-threading Machine

The ste«l guides possess a number of advantages: To begin

with they are very accurate as to size and are in perfect

alignment at all times, unless affected by wear after long

usage; when wear occurs, however, they can readily be re-

placed at a very slight cost, while on a machine with
cast-iron guides the wear that may occur cannot, as a rule,

be compensated for, especially if the wear is not regular on
all parts of the guide. Furthermore, there is no tendency

Fig. 1. Landia 1 2-iiich Double-head Bolt-cutting Machine

suflSce for several weeks. Ordinary machine oil

can be used for lubricating the spindle.

In laying out the bearings, consideration was
given to every function involved and the friction

reduced to the minimum. For the high-speed

members, imported ball bearings are used,

whereas bronze bushings serve as bearings for

the slower running parts.

The gears used in these drills have accurately

generated teeth and they are made from alloy

steel and are hardened and ground. The spindle

and socket are designed to eliminate slipping

and breaking. The switches employed are of

the quick-break type with a capacity fifty per

cent in excess of the duty required. In the

larger machines for reaming, mechanically oper-

ated automatic switches are used. These are

arranged to automatically stop the machine in

case the operator should accidentally release the

handles when the tool is in use. These switches

will at all times break the current instantane-

ously, thus eliminating heavy and destructive

arcing. The smaller machines also have switches

of a special design. The switch contacts are so

arranged that when wear occurs they can be replaced easily

and at a very small cost.

All the machined parts of these drills are finished to mi-

crometer measurements, and members such as the spindle,

socket and gears are hardened and ground to size. One screw

holds the cover in place and when this is removed, brush-

holders and other parts are readily accessible.

Fig. 3. Motor-driven Double-head Staybolt Cutter

for chips to collect on the cylindrical guides and cause wear,

as with flat guides. This machine is built with a wide body,

having a large space for chips and an oil tank in the base

separated from the chip space by a fine screen. The carriage

is light yet very strong and easily operated, which tends

toward rapid production. The oil pump is at the rear of the

machine and is of the rotary type. This machine is made
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Fig. 4. Chaser-holder for Threading close to
Shoulders

for high-speed work and is furnished almost exclusively with

high-speed steel dies.

Fig. 2 shows a standard 1-inch double-head bolt-threading

machine with a constant-speed motor, silent chain drive, and

a mechanical speed change device giving a speed range of

314 to 1. The motor is mounted on top of the machine, out

of the way of dirt and oil, thus making the entire equipment

very compact and taking up a minimum amount of room.

The speed changes can be made while the machine is in

operation, and

any speed be-

tween the maxi-

mum and mini-

mum can be ob-

tained in an in-

stant. This ma-

chine is also

adapted for

high-speed work.

The carriages

have adjustment

vertically or sidewise for centering wath relation to the dies.

The machine can be furnished with carriages operated by a

rack and pinion or with lever-operated carriages.

Fig. 3 shows a IVa-inch motor-driven double-head staybolt

cutter with a variable-speed motor. This motor has a speed

variation of 4 to 1 so that a very wide range of speeds is

available, making it possible to accommodate any work be-

tween the minimum and maximum, and also to use either

carbon or high-speed steel dies, as the case may require. The.

speed changes can be made at any time without stopping the

machine. The motor is mounted on top of the machine (the

same as in Fig. 2) to which it is directly connected.

This machine is also furnished with lead-screw attachments

for one or both heads, as may be desired, and it can be

arranged to cut any pitch or diameter within its range by

change gearing, no extra lead-screw being required. All main

spindles are provided with recesses to allow the lubricant to

return to the oil tank. On all of these machines, the Landis

type of die is used and it is held In different ways to suit the

different requirements.

Fig. 4 shows one of the chasers in the Landis die, held by

means of a clamp which comes flush with the front edge of

the die so as to permit cutting close to shoulders or the

heads of bolts. This is the type of holder used for regular

bolt work or for cutting close to shoulders. Dies with very

short throats or with no throats at all can be used, and as

no grinding is done on the throat of the die when sharpening,

the shape of the throat remains permanent, which is a marked

advantage on many classes of work.

the core. Between the chuck and the tailstock there is an

arm A, which is bolted to the slide or base and remains sta-

tionary. This arm has three cutting tools t which do the

turning, and there is a fourth tool which faces the ends of

the sleeves prior to the turning operation. The facing tool

is operated by handwheel w, which is threaded to a hub on

the arm to feed the cutter radially. This too'.-arm can be

adjusted vertically for various lengths of sleeves by inserting

its clamping bolts in different holes of a series drilled in the

side of the slide or base; these holes may be seen to the

right in Fig. 1.

The order of operations is as follows: The turning spindle

is first raised, a sleeve is inserted in the chuck and the tail-

center is properly adjusted, which brings the lower end of

the work above the turning tools. After the lower end is

faced, the feed is engaged and the outside is turned as the

work moves down past the three turning tools t. That part

of the sleeve which is held in the chuck is turned in a second

operation by dropping a ring over the finished part and grip-

ping the finished end in the chuck. This ring engages a

seat in the tool-arm and acts as a steadyrest while the

unfinished end of the sleeve is being turned.

The central and left-hand spindles perform the boring

operation which is done after the outside is turned. The
fixtures used in connection with the boring operation consist

of a long slide on which are mounted two brackets or arms

F and G, Fig. 2. The upper bracket carries a guide ring for

TUBNING AND BORING ON ROCKFORD
DRILLING MACHINE

An interesting adaptation of the drilling machine for turn-

ing and boring operations is illustrated in Fig. 1, which

shows a three-spindle drilling machine arranged for turning

and boring the sleeves or quills of drill presses. This ma-

chine is used in the shops of the Rockford Drilling Machine

Co., Rockford, 111., where large quantities of these sleeves

are required, and it is one of the company's regular 31-inch

gang drills with the addition of the necessary special tools

and fixtures.

The turning is done by the right-hand spindle which is

equipped with a three-jaw universal chuck C, Fig. 3, that

grips and drives the work. Above this chuck there is a main

bearing B, mounted on a slide or base, which Is free to move

vertically wath the spindle. This bearing is counterbalanced

by the weight seen to the right of the machine. There is

also what might be called a "tailstock" D at the lower end of

the slide, which supports one end of the work. The spindle

of the tailstock is adjustable for different lengths of sleeves,

the adjustment being effected by operating handwheel h

that connects through worm-gearing and a rack and pinion.

The center E that supports the work revolves in the spindle

and has a three-jaw grip that comes in contact with the inside

of the cored hole in the sleeve, thus centering the work by

Fig. 1. Rockford Drilling Machine arranged for Boring Sleeves

the boring-bar and a three-jawed chuck. The lower one also

has a three-jawed chuck and an additional support for the

boring-bar. These arms can be located in different positions

to accommodate various lengths of sleeves. The chuck jaws

are operated by cams that are turned by handwheels w, to

tighten or release the work. The way these cams control the

radial movement of the jaws, and the worm-gearing through

which they are operated, is clearly shown in the plan view.

All of the chuck jaws are bored in place after the fixtures

are assembled to insure accuracy. The upper chuck frame is

hinged to the slide or base, as shown, to permit inserting or
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removiug work quickly. A catch or latch, which may bo seen
in Fig. 1, holds each chuck frame In its upward position
while the work is being inserted.

The sleeve to be bored is dropped through the lower jaws
on top of a stop-pin, after which the upper chuck is lowered
and all the jaws tightened. The various cuttei-s used for
boring are inserted in the same bar and the finishing reamer
is also mounted on this bar so that no time is wasted by
changing the bar. When applying the. reamer, the boring-bar
is slid up inside the spindle far enough to permit entering
the reamer over the end; it is then lowered and a key is

Figs. 2 and 3. Fixtures used for Turning and Boring in the Drill Press

inserted in the nose of the spindle to do the driving. Two jn

spindles are used for boring, as the single spindle on the

right turns two sleeves while the spindles on the left bore

and ream one sleeve each. The bored sleeves are hand-

reamed after cooling off, and they are then taken to the

grinder. The ends also have a finish facing cut taken in the

lathe after the grinding operation. The tables on the ma-
chine illustrated are a size smaller than the regular tables for

a 31-inch Rockford drill and they are simply used to provide

a convenient place for laying tools.

NEW MACHINERY AND TOOLS NOTES
Pinion Cutter: Cleveland Planer Works, 3150-3152 Super-

ior Ave., Cleveland, O. Special machine for cutting bull-wheel

planer pinions. The pinion shaft is held in an index head by
a draw-in collet, and the cutter is mounted on an eccentric

head which gives the required adjustment.

Circulating Pump: Kinney Mfg. Co., Colonial Building, Bos-

ton, Mass. Pump for circulating cutting fluids on machine
tools and also for water circulation in connection with gas
and gasoline engines. This pump operates without the use of

valves, and is so designed that it is not injured by the admis-
sion of foreign substances.

Grinder: Hisey-Wolf Machine Tool Co., Cincinnati, O. Elec-
trically driven grinder that is used on the lathe by mounting
it on the carriage. This grinder is built in four sizes, rang-
ing! from 1/1. to 3 horsepower capacity. The smallest size takes
an 8- by %-inch wheel and the largest a 14- by 2-inch wheel.
The driving motor is entirely enclosed and dustproof.

Bevel Gear Chuck: Stvanek Tool Co., Bridgeport, Conn.
Chuck for holding bevel gears on the tooth angle while grind-
ing or boring. There are three clamping jaws which are tight-

ened by a handwheel, and the chuck can be fitted to any
machine having a hollow spindle. This chuck is made in eight
standard sizes, for gears varying from 314 to 18 14 inches in

diameter.

Shop Truck: Automatic Transportation Co., Buffalo, N. Y.

lOlcctric truck adapted for machine shops and other manufac-
turing establishments. Power is derived from a stoiage bat-
tery that is so attached as to be easily removed if necessary.
The loading space measures 7 feet by 3 feet G inches, and a
load of 3000 pounds may be carried. The truck has a speed
varying from two to ten miles per hour.

Drill Socket: MacKarlane & Little, 15 N. Seventh St., Phila-
deljihia, I'a. Compression grip socket for holding taper shank
drills, reamers, etc. The socket contains a coiled steel grip
which is tightened around the tool shank by compression so
that the tool is held firmly even Ihougili the tang is broken.
The socket is made of steel and the coil gri|) is tempered and
ground to the correct taper inside and out.

Pipe Machine: Merrell Mfg. Co., 15 Curtis St.,
Toledo. O. Portable pipe threading and cutting
machine intended for use where considerable
cutting and threading is necessary. The ma-
chine consists of the company's power threading
and cutting-off machine mounted on an oak skid
with a 2y2-horsepower engine, which transmits
the power through belts and an intermediate
countershaft. This machine is made in 4-, G-, 8-

and 12-inch sizes.

No. 3 Universal Milling Machine: Hendey
Machine Co., Torrington, Conn. Heavy univer-
sal milling machine of the geared spindle type.
Eaghteen spindle speeds are available and there
are twenty-one feed changes. The feed mechan-
ism is positively driven by a chain and sprocket
and the variations are obtained by simply shift-
ing the gear-bo.x levers. All feeds have safety
trips, and there is a range varying from 'i to

20 inches of travel per minute.

Tool and Cutter Grinder: Miami Valley
Machine Tool Co., Dayton, 0. Improved design
of tool and cutter grinders of plain and universal
types. The machine has a cabinet pedestal
which provides ample space for the storage of
tools and attachments; there is also a tool shelf
near the top of the column which is convenient
for holding work or tools that are in use. The
general design and operation of the machine is

similar to those previously built by this com-
pany.

Drill-holder: Krieger Tool & Mfg. Co., Grand
Rapids, Wis. Drill-holder for use when drilling

in the lathe. It will take drills varying from V4

to % inch in diameter and either straight or

taper shanks may be held without marring
them. The holder is provided with a swiveling
tongue dog and a floating center which adapts

it for small drills having no center holes

in the shank. This tool is also useful for holding small

work while drilling, reaming or tapping in the lathe or drill

press.

Duplex Drilling Machine: Moline Tool Co., Moline, 111.

Duplex pipe and channel drilling machine having horizontal

spindles arranged opposite each other. The spindles are hollow

and have chucks for holding straight-fluted drills. Each of

these spindles has a threaded adjustable rod which backs up
the drill. The tables are vertically adjustable, and the drills

operate simultaneously from both sides. This machine will

take drills up to % inch, and it can be used on pipe as large

as 3 inches.

Steam-Hydraulic Forging Presses: Mesta Machine Co.,

Pittsburg, Pa. Steam-hydraulic quick-acting forging presses

built under the license of Haniel & Lueg. Dusseldorf, Ger-

many. These presses are self-'-ontained, the steam and hy-

draulic cylinders being directly connected with each other,

thus eliminating high-pressure piping and fittings and per-

mitting quick operation. They are built in sizes varying
from 400 to 15,000 tons in the four-column type, and in the

single-frame type in sizes ranging from 100 to 450 tons.

Sensitive Drilling Machine: H. P. Townsend Mfg. Co., Hart-

ford, Conn. High-speed sensitive drilling machine having a
spindle that does not move axially and a work-table that is

raised toward the drill by a foot-lever, thus leaving both hands
of the operator free for handling the work. The spindle can
be adjusted vertically within a range of 3 inches, and the
table has a 4-inch vertical adjustment, so that work as high
as 6 inches can be accommodated. The table has a feeding
movement of about 1% inch, which covers ordinary require-

ments. This type of machine can be furnished with a stand
or for bench use.

Form Milling and Cam Cutting Machine: Garvin Machine
Co., Spring & Varick Sts., New York City. Machine for cutting-

any type of face, edge, disk or cylinder cam and for form
milling operations. It has two uprights and a cross-rail carry-

ing a long slide upon which is mounted the cutter spindle-head
and a pilot. There are two tables driven by worm-gearing.
When cutting disk cams, the leader is clamped to one of these
tables and the blank to the other, both being centered by
bushings fitted to holes in the center. The machine has a
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Garvin feed-change box which, with a three-step cone, gives

thirty-six changes. This machine will cut any type of cam,

varying from 2 to 24 inches in diameter.

Abolites: Adams-Bagnall Electric Co., Cleveland, O. Line

of universal holder sockets that take the place of a socket and

shade holder and also serve as a fixture for single-unit illu-

mination. These sockets are adapted to commercial and in-

dustrial lighting and are manufactured under the trade name
"Abolites." The industrial Abolite is made up of two parts,

namely, the universal holder socket and a scientifically de-

signed steel reflector. The characteristic feature of the con-

struction is the provision of a metal support for a reflector

in place of the variable holder, to obtain the proper relation

between the lamp and reflecting surface. There is also a

patented positioning device attached to a suitable porcelain

receptacle. Among the advantages claimed for this device are

the elimination of all separable holders; the reflector can be

removed for cleaning without disturbing the holder socket or

breaking any wire connection; intensive or extensive illumina-

tion may be obtained by the same "Abolite" by simply chang-

ing the positioning device; larger or smaller units can be sub-

stituted for those in place without disturbing the holder socket,

and one socket is universal for all lamps ranging from 2.5

watts to 500 watts inclusive.

Oxygen and Hydrogen Generators: International Oxygen
Co.. 68 Nassau St.. New York City. System of producing pure

oxygen and hydrogen gases for use in connection with auto-

genous welding, which enables the manufacturer to produce

these gases on his own premises. These plants, which are

made in various sizes, are simple and reliable in operation.

The system consists of a group of oxy-hydrogen generators,

each of whicli has an electrolvtic cell that decomposes water
into its elements of oxygen and hydrogen by the aid of elec-

tricity. As water is composed of one part oxygen and two
parts hydrogen, the hydrogen is set free simultaneously with

the oxygen and, as these gases are separated from the water,

they show opposite electrical properties. The oxygen is

formed at the positive pole of the generator and the hydrogen
at the negative pole. The two gases are produced in separate

compartments and are therefore pure. With this system these

gases can be produced continuously with little attention and
without expert supervision. All that is needed is to add daily

some distilled water to make up for the quantity decomposed.
As the plant is made up of a group of units, it is very flexible

and the number of generators used can be varied to meet the
conditions.

Heavy-duty Drill Press: Colburn Machine Tool Co., Frank-
lin. Pa. Important improvements in the line of heavy-duty
drill presses built by this company. The location of the driv-

ing pulley is changed so that a straight belt direct from the
lineshaft can be used, thus permitting a number of machines
to be placed side by side in a row. The speed-box is an en-

tirely new design giving eight speed changes obtainable
through sliding gears and positive clutches. All speed changes
are made by operating two levers that are within easy reach
from the front of the machine. All gears in the speed-box are
of steel and the corners of the teeth are beveled to facilitate
engagement. Gears subjected to heavy strains are hardened
and all bearings are bronze-bushed. The speed box forms an
oil reservoir so that the entire feed mechanism receives a
continuous bath of oil. The drive of the machine is through
a friction clutch pulley. By means of an auxiliary friction
clutch interposed between the main friction pulley and the
speed-box gears, different speed changes can be made without
the slightest jar or shock. The feeds, of which there are six,

are obtained by means of two pull-rods. Index plates are
provided so that the operator can see by a glance just how to
get any desired speed or feed. There is a graduated dial,
automatic feed-tripping device and, in addition, a safety trip
that automatically disengages the feed when the spindle has
reached its lowest position. This machine is built with either
a standard bracket-type of table or a compound table.

* * *

Vocational Education is the name of a new magazine that

will be published by the Manual Arts Press. Peoria, 111., in

the months of September, November, January, March and
May. It will be devoted to the results of vocational school

work. The staff of editorial writers is made up of technical

trained men who have had experience in training for voca-

tions, and also in general educational work. They are Charles
A. Bennett, Arthur D. Dean, William T. Bawden, Frank M.
Leavitt and William E. Roberts.

Etching fluids that work successfully on low-carbon steel

may not work well on high-carbon steel or cast iron. The
trouble is usually that the carbon liberated by the etching

fluid settles to the bottom and prevents further action of the

fluid. The difficulty may be overcome by frequent renewing
of the acid, cleaning out the carbon deposit thoroughly so

that the fresh fluid will come in direct contact with the metal.

BESLY ROTARY PROCESS OF FLAT
SURFACE GRINDING

Charles H. Besly & Co., Chicago, 111., disk grinder manu-
facturers, have developed an efficient method of grinding flat

surfaces, such as automobile gear-case covers, friction-clutch

disks, sad-iron bottoms and similar parts. This method of

grinding is known as the "rotary" process. The work is

chucked on a rotary faceplate mounted on the geared lever-

feed work-table of the grinder, and the action of the grinding

wheel rotates the work at a comparatively high speed during

the grinding operation.

As the result of this rotary process, greater accuracy and

faster production may be obtained on many classes of work.

Pig. 1. Grinding Cast-iron Gear-case Covers; Rate, 40 to SO Pieces
per Hour trom the Rough

and comparatively large surfaces as well as thin fragile pieces,

tan be ground to advantage. The rotary work-holder is ar-

ranged to be in running balance when the work is in place, to

eliminate vibration when rotating at high speed. It is, of

course, necessary to balance the work-holder for pieces of

different shapes and this balancing is effected by means of

counterweights screwed to the work-holder, tests being made

on balancing ways with a piece of work attached to the holder.

Jflj^^^ "^jjl
^"

^^^^^E>' l^^^^ft

i___IM^Bi

c^

3^

Pm^>
Plff. 2. Grinding Cast-iron Sad-iron Bottoms; Stock Removed, l/l€-lncb;

Rate, lOO Surfaces per Hour

Some examples of work for which the rotary method of

grinding is adapted are shown in the accompanying illustra-

tions. It is applicable to work requiring accurate flat or

parallel surfaces which must be finished at a low manufac-

turing cost, such as the cast-iron gear-case covers illustrated

in Fig. 1; for large and unbroken surfaces from which con-

siderable stock must be removed as on the sad-iron bottoms.

Fig. 2; for pieces, that are thin and easily heated in grinding

as, for example, the automobile clutch disks. Fig. 3; and for

parts that are fragile and easily sprung such as the alumi-

num vacuum cleaner rings shown in Fig. 4, or the aluminum

gear-case covers. Fig. 5.

When grinding sad-iron bottoms, small gasoline engine

base castings, etc., having cast-iron scale that would be de-

structive to the cloth abrading sheets, the work is rigidly
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chucked, magnetically or otherwise, and a vitritied abrasive

ring wheel (held in a suitable steei chuck i is used for grind-

ing, as shown in Fig. 2. In this particular case a magnetic

chuck is used, that is provided with a brake to check the

rotation of the work-holder after a piece has been finished.

When work cannot convenientl.v be rigidly chucked or is so

:l!
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Fig. 3. Grinding Br ' i.'iutc& Disks; Bate. 60 Disks or 120
Sides per Hour

fragile that rigid chucking might spring i; out of shape, as in

the case of irregularly shaped gear-case covers, etc., it is

necessary to do the grinding on a steel disk wheel having

the usual abrasive cloth, so that the rota.ing work can "float"

against the disk wheel. The aluminum gear-case covers illus-

Fig. 4. GiTnding 1'2-inch Aluminum AUoy Rmga , Rate. 40 Castings
or so Sides per Hour

trated in Fig. 5, are an example of this class of work. Some-

times it is difiicult to chuck thin work carefully enough, or

to force it against the grinding wheel with sufBcient care, to

obtain a perfectly flat surface when the work is released from

the rotary fixture. In such a case, the work is allowed to

Fig. 5. Grinding Automobile Gear-case Covers ;
Rate, 30 per Hour

cool and is then finish ground, free hand, by giving it a

swinging motion around the disk wheel as indicated to the

left in Fig. 1.

The following e-xamples of work and data representing the

results of actual practice, are interesting in that they show

the possibilities of the lotary process of grinding. The gear-

case covers. Fig. 1, are of cast-iron and an area of about 35

square inches is ground flat within O.fJOl inch, at the rate of

from 40 to 50 castings per man, per hour, from the rough.

The sad-iron bottoms shown in Fig. 2 are also of cast-iron

and these are finished at the rate of 100 surfaces per hour.

The area ground is about 23 square inches and the stock

removed, 1/16 inch. The bronze automobile clutch disks.

Fig. 3, are finished at the rate of 60 per hour, both sides

being ground parallel to within 0.001 inch. These disks are

5 inches in diameter and their finished thickness is % inch.

The vacuum cleaner rings. Fig. 4. are thin fragile aluminum

alloy castings, 12 inches in diameter. The sides are ground

parallel and fiat within 0.002 inch at the rate of 40 castings,

or 80 sides, per hour. The gear-case covers. Fig. 5, are also

aluminum alloy castings. These are 19 inches long and are

ground within 0.002 inch at the rate of 30 per hour.

Fig. 6. Rotary Magnetic Chuck used in Connection with the Rotary
Grinding Process

Some advantages claimed for the rotary process of grinding

are as follows: The surfaces come from the grinder much

flatter, regardless of the heavy feeding pressure or any slight

lack of rigidity in the machine itself; much larger surfaces

can be ground successfully, because of the zigzag action of

the abrasive grains in and out across the work; thinner work

can he ground

successfully be-

cause less heat is

generated ; the

continual crossing

of cuts due to the

rotary motion

causes faster

grinding and

tends to prevent

glazing of the
grinding wheel;

and the face of

the grinding
wheel is brought

squarely against

the work so that

more cutting
points are in ac-

tion than when
the work is fed slowly across the face of the wheel, with the

natural result that grinding is accomplished more quickly.

Fig. 6 shows a rotary magnetic chuck that is used in con-

nection with this process, that is, where the action of the

grinding wheel rotates the work. This is a new attachment

recently put on the market by this company. The pressed-

steel ring-wheel chuck shown in Fig. 7 is the type used in

connection with the class of work illustrated in Fig. 2. This

chuck has a hub or center that is riveted to a pressed-steel

body containing the cylinder or ring form of grinding wheel.

A split clamping ring is placed between the body of the chuck

and wheel to hold the latter in place. There is also a nut

on an extension of the hub which is used to set the wheel

out as it wears. This type of chuck is economical in the use

of abrasive material, as wheels can be worn down to a depth

Fig. 7. Pressed-steel Rintr '
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of V2 inch, with safety. The initial cost of the ring grinding

wheel is also considerably less than the cup type.

In addition to the operations shown, this rotary process is

being used .to advantage for surfacing the base castings of

small vertical gasoline engines where flat surfaces to insure

oil-tight joints are necessary; for surfacing cast-iron water

jacket covers for automobile engines that cannot be finished

to the required accuracy and at a sufficiently low cost, by

ordinary methods; for surfacing the sides of thin cast-iron

disks; for facing chilled-iron feed-mill gi-inding plates; for

facing the ends of hardened rings used in roller bearing con-

struction, and many other classes of work.

* * *

SINGLE-STRAND BARBED-WIRE MACHINE
The machine illustrated in Fig. 1 is used for making barbed

fencing wire having a single strand around which the barbs

are bent, instead of two twisted strands for holding the barbs.

This machine is built by Blashill & Gray, of London, Can.

An earlier design was described in the January number of

Machinery, but this latest model, while operating on the

same principle, is entirely' different in its construction and

contains a number of interesting mechanical features.

The plain wire to be barbed is contained at the base, as

shown, and in the rear there is a reel upon which the finished

product is wound. The wire for the Ijarbs is cut first to the

required length and formed afterward as it passes through

the machine. Each barb is finally pressed tightly around a

flattened seat on the wire as it passes between rollers of spe-

cial form.

The strand first passes through a coiler, as shown more
clearly in the enlarged view. Fig. 2. After leaving the coiler

Pier. 1. Rotary Single-strand High-speed Barbed-wire Machine

It enters between the two rollers A which are provided at in-

tervals with hardened concave dies, which produce oval barb

seats on the wire about % inch long. In forming these seats

the strand is compressed about 0.012 inch and widened about
0.007 inch, so that the reduction in size is very slight. The
outer of these two rollers is adjustable by means of an eccen-

tric sleeve in its bearing, and the dies are easily replaced.

The strand next passes between the cutter roll B and the large

wheel or roll P, and then continues around in a groove of the

latter. Meanwhile the barbing wire 6 is fed by rolls in be-

tween the main strand and the large roll C, and revolving
cutters, acting against a stationary cutter, sever the right

length for the barb; the latter is carried upward by fingers

or projections on these rolls, and, its center is then forced

into pockets in the dies of wheel C, by the strand. The barb
thus takes the form of a staple, and as it passes between the

crossing rolls D at the top, the ends are crossed, thus winding
the barb partly around the main strand. The plain hardened
steel disks E press the crossed ends of the barb downward,
thus completing a single turn about the main strand. The
cam roll or barb adjuster F next comes into operation and

Fig. 2. Enlarged View of Mechanism for Cutting. Forming and
Attaching Barbs to Single Strand of Wire

straightens the barb. This adjuster with its dogs and cams,

constitutes the only departure from a simple rotary motion.

The strand is now transferred to the lower roll G. which

is so adjusted as to receive the barbs on its dies under

sufficient tension to maintain their positions. As the barbs

pass between this roll and roll H. both of which have corre-

sponding grooves, they are pressed solidly on the oval seats

previously referred to. The finished wire with the barbed

points projecting radially from the center of the strand, is

then wound on the reel at the rear. This machine has a

capacity for producing 1500 two-point barbs per minute, the

distance between the barbs being three inches. As it is a

rotary type and contains no reciprocating parts, it may be

operated at high speed.
* * *

SHIPMENT OF LARGE CORUNDUM
WHEELS

The illustration shows ten corundum wheels, each 48 inches

diameter, 4 inches thick, with 14-inch arbor holes, made by

the American Emery Wheel Works, Providence, R. I., and

exported to Orange Free State in South Africa.

Each wheel weighed nsn pomicls m- . and the total weight

JHrrh ^|S|gg_^K.tr^B!^Oj
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Ten Corundum Wheels 48 Inches Diameter. Weighing tjbO Pounds each

of the shipment packed for export was S910 pounds. Xearly

a ton of shavings was required to pack the wheels. It is

believed that this shipment was the largest export shipment

ever made of one size of wheels at one time to one customer.

The wheels are to be used for general rough grinding.
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A new tool to determine accurately when
tHe tootH faces of a cutter are

ground radial

B® S Cutter Testing Fixture
When a gear cutter or other formed cutter has been

sharpened it is absolutely essential that the cutting faces be

kept radial, otherwise the form of the space produced will not

be the same as the cutter.

In order to make sure that the faces are radial some

mechanical testing means must be employed. This fixture

was designed especially for the purpose and by its use the

slightest inaccuracies can be instantly detected. All sizes of

cutters to 10" in diameter can be accommodated.

Cutters are tested by bringing the face of each tooth to

bear upon a hardened steel plate, the top surface of which

is radial with the stud upon which the cutters are supported.

A tooth is shown to be correctly ground when all points of its

cutting contour simultaneously touch the surface of the

testing plate.

The stud upon which the cutters are supported is made of

steel, Yh" in diameter and is hardened. Five bushings of dif-

ferent sizes are also furnished to accommodate cutters of

various sizes.

Write us today for new circular.

BROWN ®. SHARPE MFG. CO.
PROVIDENCE, R.. I., U. S. A.
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RECENT DRILLING RECORDS WITH
CLEVELAND DRILLS

At the recent joint conventions of the American Railway

Master Mechanics' and Master Car Builders' Associations held

at Atlantic City, June 14-21, 1911, great interest was aroused

by some phenomenal results obtained in a demonstration test

of twist drills by the Cleveland Twist Drill Co. of Cleveland,

Ohio. As the durability and efficiency of tools are such

important factors in economical production, these results

should be welcomed by all interested in this subject. The

company had a Foote-Burt No. 251/2 high-duty' drill press in

operation in connection with its exhibit, and the results

obtained from tests of Cleveland milled and "Flatwist" drills

taken from stock are tabulated herewith:

BECOBE OF TESTS OF CLEVELAND TWIST DRILLS

Feed Inches Rev., Cu. Ins.

Sizes and Kind Material R. P. M. per Drilled Speed in Metal
of Drill Rev. per Min. Feet Removed

per Min. per Min

1 i paragon 500 0.050 35 163 H 30 68

li" paragon ^ 335 0.100 33i 106 39.88

1 i
' paragon ,0 475 0.100 47i 155 .58.29

1 i" paragon .S 575 0.100 57i 188 70.56

1 ^ Ijaragon 300 0.030 9 117 15.90

1 i " paragon CO 325 O.lOO 334 137.6 .57.43

1 i
" paragon a 335 0.1(10 33i 131.5 ,59.19

1 1 ' paragon 355 0.100 35i 139.4 62 73

If' paragon 4^ 235 0.100 23.1 107.6 56 .
r,2

If" paragon i 3,50 0.100 35 160 8 1 . 19

2j\" paragon 190 0.050 '•* 115 39.90
3" paragon

-
120 0.100 13 94 84.83

1 i
" parngou 350 0.030 lOi IIH.7 13. H8

If" paragon % 225 . 040 fl 94.8 18.66

3f%" paragon 165 030 3i 100 13.65

3j\ ' paragon
V,

300 0.020 4 121 16. HO

2 4 " milled 1.50 0.015 2i 98 11.04

3 i " milled p -
150 . 040 6 98 39.45

3 i " milled "r^ '~H 175 040 7 114.5 34.36

If" paragon 1^ 275 O.OHO 8i 135 19.84

3 " paragon S 150 030 U 117.8 31.81

3 i
" paragon 1.50 0.030 4i 127 37 33

The first tests made were for the purpose of demonstrating

what is good shop practice, t. e., the drills were put through

at speeds and feeds that would be economical under average

shop conditions. Then, to demonstrate the reserve efficiency

and durability of the drills, "stunts" which demanded ex-

tremely high rates of speed and feed were attempted. The

highest rate of speed in drilling known to machine shop prac-

tice was attained by a stock U/t inch "Paragon Flatwist" high-

speed drill in successfully removing 70.55 cubic inches of

cast iron in one minute, repeatedly cutting through a heavy

billet at the record-breaking rate of 57% inches per minute-

nearly an inch per second. This drill ran at 575 revolutions

per minute with one-tenth inch feed per revolution, success-

fully withstanding the strain of this extreme speed and feed.

Before attaining this maximum performance, which was

approached gradually, numerous other "Cleveland" drills were

put through at the rates of 25, 32y2, 33%, 35 and 47V2 inches

per minute, as can be seen from the complete record of the

tests. In no case was the limit of strength of the drills

reached, but the speed of 57% inches per minute could not

be exceeded on account of the inadequate cap city of the ele '

trie feed wires which brought current to the motor driving

the drill press.

Drilling at such high speeds and heavy feeds is not to be

recommended as economical shop practice, and this perform-

ance will not, in all probability, be repeated in many shops.

These results were only made possible by carefully estab-

lished ideal conditions, such as: absolute rigidity in the ma-

chine, uniform and sufficient driving power, solid clamping

of the work, perfect grinding of the tool and most expert

handling. They are valued chiefly as demonstrating the

power and rigidity' of the machine and the exceptional reserve

strength of the drills.

Another noteworthy test was made with a 2i--inch milled

drill from stock. It drilled sixty-eight holes through a billet

of machinery steel 4% inches thick, without being reground.

This drill was operated at 150 revolutions per minute with a

feed of 0.015 inch per revolution, removing a total of 1418

cubic inches of material. Although the drill was still in good
condition the test was cut short at this point by the convention

coming to a close. This test demonstrated what can be done all

day long in any shop properly equipped and is indicative of

what results should be expected in economical high-speed

drilling.
* * *

PERSONALS
W. H. Pirrong, sales manager of the rim department of

the Standard Welding Co., Cleveland, Ohio, has resigned.

.1. C. Manternach. sales manager of the tube department of

the Standard Welding Co.. Cleveland, Ohio, has been appointed
general manager of sales.

Frank W. Hall, manager of the Philadelphia office of the
Sprague Electric Works, has been appointed manager of hoist
sales; he is located at the New York office.

Frank J. Lapointe has left the Lapointe Machine Tool Co.

as superintendent and shop manager, and now holds the same
position with the J. N. Lapointe Co. of Marlboro, Mass.

Harwood Frost, for many years secretary of the Engineering
Xeivs and manager of its book department, has become presi-

dent of the Chicago Book Co., 226 La Salle St., Chicago, 111.

Lawrence Miller, formerly superintendent of the Elwell-

Parker Electric Co., is now superintendent of the mechanical
department of the Anderson Electric Car Co., Detroit, Mich.

J. X. Lapointe has left the Lapointe Machine Tool Co., Hud-
son. Mass., as president and manager, and now is connected
with the .1. N. Lapointe Co. of Marlboro, Mass., in the same
capacity.

Frederick Bucher, formerly general small-tool supervisor of

the American Locomotive Co., has taken a position as demon-
strator for the mineral lard oil department of the Union
Petroleum Co., Philadelphia, Pa.

Frederick H. Moody, associate editor of M.xchineky, has
resigned to return to editorial work in the Canadian field, as
mechanical editor of the Railway anil Marine World of Tor-
op.to. The best wishes of his associates on Machinery's staff

go with him in his new work.

Frank (i. Payson, for the past six years traveling mechanical
expert for Niles-Bement-Pond Co., New York City, has taken
the position of Western representative for the rnion Petro-

leum Co.. Pliiladelphiii.. Pa. (mineral lard oil exclusively),
with head(iuarters in t'hicago. 111.

H. W. Wells, who for a number of years was purchasing
agent in charge of purchases of machinery for the Interna-

t'onal Harvester Co., has been appointed Western sales man-
ager for the Windsor Machine Co., Windsor, Vt., manufac-
turer of the Gridley automatic turret lathe.

James A. Clifford, manager of the Baltimore office of the
Sprague Electric Works, was appointed manager of the Phila-
delphia office and took charge on July 1. The Baltimore office

will be continued as in the past under Mr. Clifford's direc-

tion, but as subsidiary to the Philadelphia office with Mr.
Henry S. Patterson in charge.

James N. Heald, treasurer and manager of the Heald Ma-
chine Co., returned from a six weeks' trip to Europe, July 16.

Mr. Heald states that conditions in England so far as the
machinery business is concerned, are excellent, but the pros-

pect for future sales of American machiner.v in European
markets is not very good. Copying of American machinery
is common.
Alonzo Pawling, president and treasurer of the Pawling

& Harnischfeger Co., Milwaukee. Wis., and for many .Vears a
prominent figure in the machinery field, has disposed of his
interests in the company and retired from business life. The
Pawling & Harnischfeger Co. was founded in December. 1884,
by Mr. Paw-ling and Mr. Harnischfeger. as Pawling & Harn-
ischfeger. From a small beginning the concern has grown to
large proportions. Mr. Harnischfeger becomes president and
treasurer of the company; AV. H. Hasseujilug, vice-president:
P. P. Breck, second vice-president ; and S. H. Squier. secre-
tary. Mr. Pawling's withdrawal from the business world
means a distinct loss to the many friends he has made during
his long and successful career as one of the foremost manu-
facturers of the Middle West.

OBITUARIES
Harry S. Frohman. general manager of the S. Obermayer

Co.. Cincinnati, Ohio, died suddenly July 6.

James C. Brooks, president of the Southwark Foundry &
Machine Co., Philadelphia, died July 18, aged sixty-seven
years.
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The
Cincinnati

Cutter

Grinders

WE make two sizes

of Grinder, both

adapted for all kinds of

cutter, reamer, hob and

formed tool sharpening.

Also equipped for tool-room

ternal, and disk grinding.

«^e-iH

arif"v""

The No. 1 Cincinnati Cutter Grinder
Takes 8" x 16" belween centers. Has dial on all move-

ments. May be set to any angular relation between
the wheel and the work. Quick lever feed for cutter sharp-
ening. It is unexcelled for handiness. accuracy and the
variety of work that it will do right.

The No. 2 Cincinnati Cotter Grinder.

Takes 12 x36 between centers. Has 24 automatic table feed.

Takes face mills up to 24 diameter Does the fame great variety

ot work as the No. 1 Machine. Supplied with either countershaft

or direct motor drive as shijwn.

work— cylindrical, surface, in-

They sharpen cutters by

holding them on their own
shanks, the same as if the

sharpening were done with

the cutter in place on the

miller, thus insuring accuracy.

Both are simple in construc-

tion, have no cumbersome

overhead works, and are

easy to operate

Ask for further details.

The Cincinnati Milling Machine Company
Cincinnati, Ohio, U. S. A.

Edropban AGEajTS—Alfred H. Schutte, Cologne, BrusselB, Milan, Paria and Barcelona. Donauwerk Ernst Krause & Co.. Vienna, Budapext.
Prague and Berlin. Chae. Churchill & Co., London, BirminKham, Manchester, Newcaatle-on-Tyne and Glasgow. Canada agent—H. W. Petrie,

Limited. Toronto, Montreal and Vancouver. Australia Agents—Thos. McPherson * Son, Melhoum.! Japan Agknts—Andrews & George,

Yokohama. CoBA Agent—Adolfo B. Horn, Havana. Abgentine Agents—Adolfo Mantels & Co.. Buenos Ayrea.
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Oscar J. Beale

Frank T. Otley, general manager of the American plant of

the Jessop Steel Co. of Sheffield, England, died in Washington.

D. C, July 6.

Hugh M. Richmond, until recently a senior member of Rich-

mond Bros., metal goods manufacturers, of Newark, N. J.,

died July 8, aged sixty-five years.

E R Evinger, superintendent of the Miami Valley Machine

Tool Co.. Dayton, Ohio, died June 19, at the Marion. Ohio,

Sanitarium, after an illness of about six months, aged thirty-

seven. Mr. Evinger leaves a widow and three children. He
was buried June 22, at his home, Savona, Ohio.

Samuel H. Keefer, chief electrical engineer of the Niles-

Bement-Pond Co.. died July 19 in the Muhlenberg. Hospital.

Plainfleld. N. J., under an operation for appendicitis, aged

thirty years. Mr. Keefer was a graduate of Stevens Institute,

class o"f 1906. and took the special apprenticeship course with

the Niles-Bement-Pond Co. He was a highly valued employe,

and had become generally known in the past few years by

his design of a reversing motor planer, built at the Pond
Works, of the company. He was also the designer of other

important electrical improvements in machine tools that are

in the course of development during the present time. So

important are his inventions that it is believed they will be

associated with his name for years to come. Mr. Keefer leaves

a widow and young son. His un imely death is keenly felt by

all who knew him.

OSCAR J. BEALE
Oscar J. Beale. an expert designer, for over forty years in

the employ of the Brown & Sharpe Mfg. Co., Providence, R. I.,

and a mechanical authority of international repute, died at

his home in Providence. July 16, aged sixty-eight years. Mr.

Beale was born in Dover. Maine, and spent his early life on

a farm. In 1856 he moved to Windsor, Maine, where he

acquired his first mechanical experience. During the years

following, until 1869, he was employed principally in Port-

land and the Portsmouth Navy Yard in various capacities as

a mechanic. In April, 1869. he went to Providence, and en-

tered the employ of the Brown & Sharpe Mfg. Co., then located

in the old shop on South Main St. (See Machinery. Septem-
ber. 1907). Mr. Beale's exceptional ability was soon recog-

nized, and in 1872 he become the chief inspector, and in 1885

a machine designer. He originated many inventions and took

out a large number of patents. Among his first inventions was
the odontograph. His best work, however, was the producing

of accurate standards of measurements, the designing of meas-

uring machines, and the perfecting of machinery for making
accurate graduations. For his work in the study of measure-

ment he received a diploma of honorable mention at the Colum-
bia Exposition in 1893. and a silver medal was awarded him at

the Louisiana Purchase Exposition in 1904 as a collaborator

with the Brown & Sharpe Mfg. Co. One of the triumphs of

his work in measurements was making the standard yard

bar used at the factory, which when compared with the

standard in the Bureau of Standards at Washington was found
to be accurate within 0.00002 inch. One of the most interest-

ing of Mr. Beale's inventions to gearing experts is his auto-

matic bevel-gear generating machine, which, with rotary cut-

ters, produces correct bevel gear teeth. While generally

absorbed in his work, he was not unmindful of the value of

publicity and the interest of the public in mechanical develop-

ment, and frequently contributed articles of unusual interest

to the technical press that carried authority due to his ac-

knowledged position as a mechanical expert. Mr. Beale was
the author of two well-known books that have been of much
value to apprentices and shop men. viz: "A Hand Book for

Apprenticed Machinists" and "A Practical Treatise on Gear-
ing."

COMING EVENTS
August 15.—^Annual meeting of the International Railroad Black-

smith's .Association, Toledo, Ohio. A. L. Woodworth. secretar.v. Lima,
Ohio.

August 29-Sept. 1.—Nineteenth annual convention of the Traveling
Engineers' Association, at the Hotel Sherman, Chicago. III. W. O.
Thompson, secretary, c/o New York Car Shops. East Buffalo. N. Y.

October 2-3.—Autumn meeting of the Iron & Steel Institute at
Turin. Italy. G. C. Lloyd, secretary. 28 Victoria St.. London. S. \V.

England.
October 9-13.—Convention of the .\merican Electric Railway Asso-

ciation. Young's New Pier. Atlantic City, N. J. H. C. Donecker. sec-

retary-treasurer, 29 West 39th St.. New York.
November 2-4.—Annual meeting of the International Society for

the Promotion of Industrial Education. Cincinnati. Ohio. R. T. Davis,
si^ei-etary, IS W. 44th St.. New York City.

NEW BOOKS AND PAMPHLETS
Pboguks.s Rei-obts of Experiments in Uust Pkevestion a.\u Road

Preservation. 1910. 56 pages. 6 by 9 inches. Published as
circular No. 94 by the Office of Public Roads. Department of Agri-

culture. Washington. D. C.

This is one of the series of progress reports which have been issued

annually for the past Ave years. It embodies the results of experi-

ments conducted by the Office of Public Roads in all sections of the

country. A large number of experiments are reported giving results,

costs, and other equally important data relative to the subject.

Resistance to Flow Through Locomotive W.iteu Columns. By
Arthur N. Talbot and Melvin L. Enger. 74 pages, ti by 9
inches. 42 illustrations. Published as Bulletin No. 48 by the

University of Illinois. Engineering Experiment Station, Urbana.

This bulletin records the results of tests of fourteen of the prln

cipal forms of locomotive water columns or cranes In use on the rail-

ways of the United States. Besides giving the loss of head at the

various rates of discharge, the tests provide data on the hydraulic
characteristics of the valves. Water hammer, relief valves, friction

losses through pipe lines, and methods to be used In the design of

water service Installations an- also considered. The bulletin should

be of interest to motive power and malntenance-of-way men.

Praitical Ai'i'LiED ELECTRICITY. By DavId P. Moreton. 438 pages.

41/2 by 7 Inches. 323 Illustrations. Published by Rellly & Button
Co.. Chicago. III. Price. r^.TM.

Handbooks on electricity are so numerous that It would seem wasted
effort to put forth another on the already well-supplied market. Such
would be the conclusion In the majority of cases where a new book
appears, but this one must he considi-rcd an exception, for as Its

name Implies. It is eminently practical, and therefore meets a decided

want It is Intended primarily for those persons who ari' desirous

of obtaining a practical knowledge of tiie subjeci of electricity. Iiit are

unable to take a complete course In electrical engineering. The text

Is based, to a certain extent, upon a series of lectures given in the

evening classes of the Armour Institute of Technology, and their

instructive value Is therefore proved. The chapters are as follows:

Electrical Circuit and Electrical Units ; Calculation of Resistance

;

Series and Divided Circuits; Primary Batteries; Magnetism; Electro-

magnitlsm ; Electromagnetic Induction. Fundamental Theory of the

Dynamo: lOlectrlcal Instruments and Effects of a Current; Direct-cur-

rent Generator; Direct-current Motors, Armatures tor Direct-current

Dvuamos: Storage Batteries. Their .Vppllcatlon and Management;
DistrUnition and Operation; Diseases of Direct-current Dynamos;
Electric Lighting: Electric Wiring; Alternating-current Circuit; .-Vlter-

nating-current MachI y ; Resuscitation; and Logarithms and Refer-

ence Tables.

The Princii'LEs of Scientific Management. By Frederick W. Tay-

lor. 144 pages. () by 9 Inches. Published by Harper &. Bros..

Franklin Square, New Y'ork. Price, $1.50.

In the midst of the furore that Is rising all over the country

now that the principles of sclentllic management are being so strongl.v

advocated In various quarters, this book, by the one who formulated

the underlying scientlflc principles, makes a very fitting entry Into

the field its advent has doubtless been awaited with a good deal

of Interest by many, especially as a complete exposition of the

subject by the chief advocate himself has been desired. To quoU>

Mr Taylor's Introduction, this paper has been written : "First, to

point out through a series of simple Illustrations, the great loss

which the whole country Is suffering through Inefficiency In almost

all of our daily acts. Second; To try to convince the reader that the

remedy for tliis inefficiency lies in systematic management, rather

than In searching for some unusual or extraordinary man. Third :

To prove that the best management Is a true science, resting

on clearly deflned laws, rules, and principles, as a foundation. And
further to show that the fundamental principles of scientific man-

agement are applicable to all kinds of human activities, from our

simplest Individual acts to the work of our great corporations, which

call for the most elaborate cooperation. And. brlefl.v. through a

series of Illustrations, to convince the reader that whenever these

nrinclples are correctly applied, results must follow which are truly

Astounding." This glv.'S a good synopsis of the book. Hnd that

these points are well taken, a glance through the book will readily

show.
Milling Machines and Milling I'ractice. By D. DeVrles. Oir,

pages 6 v. by 9V> Inches. 5:!6 illustrations. Published by L.

& F. N. Spon. LtdT. London, and Spon & Chamberlain, New York.

Price. $5.00. ^ „ , ,, ,^ >

The literature on milling machines, cutters and practice Is limited,

for comparatively little information on these lines of development

has appeared in the technical press, and few books have been pub-

lished Mr DeVrles believes that while the metal-worker Is probably

less skillful than he was half a century ago. this is becaiise be has

newer and more important demands on his time in specialized lines.

Therefore in order to keep abreast of the times, it is necessary for the

worker to adapt his technical knowledge to the newer methods of

manufacture, which can be done by gaining a knowledge of the

machines required for manufacturing purposes and their rational

application. The purpose of this work is to make the milling machiiie

in Its various forms more generally known, together with the tools

used in connection therewith, to familiarize the reader with the manner

of working on the milling machine and so make the milling machine

better known and appreciated. Considering the importance of the

milling machine, the book should be of general interest to the manu-

facturing world The book is divided into two distinct sections—the

cutter and the milling machine. Preceding these sections is an opening

chapter giving a general review of the milling machine as compared

to the lathe, planer and shaper. Chapters II to VII in the cutter

section take up the development of the milling cutter. thi> denomina-

tion of cutters the working method of the cutter, the construction

of cutters manufacture of cutters, and speed and feed of fitters.

The second section on milling machines includes chapters Mil to XV.
on construction of milling machines of the column and knee type,

different types of milling machines (including all ttu- types 1. attach-

ments for the universal milling machine, clamps and damping devices.
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